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FOREWORD

The Department of the Navy developed the Installation Restoration (IR} program
to locate, identify, and remediate environmental contamination from the past
disposal of hazardous materials at Navy and Marine Corps installations. The Havy
IR program follows the Department of Defense Environmental Restoration Frogram
mandated by the Superfund Amendments and Reauthorization Act of 1986 to address
waste sites that may pose a threat to human health or the environment.

The IR program consists of preliminary assessment and site inspection, remedial
investigation and feasibility study (R1I/FS), and remedial design and remedial
action at sites where chemicals were possibly disposed of. Pollutants are
identified during the preliminary assessment and site inspection. The RI/FS
analyzes the nature and extent of contamination and determines the optimum
remedial solution, The remedial design and remedial action complete the
implementation of the solution.

Previocus investigations have determined that Nawval Air Station (NAS) Cecil Field
has 18 waste sites that may pose a threat to human health or the enviromment.
Therefore, an RI/FS will be performed to address the extent, magnitude, and
impact of possible contamination at these waste sites.

This Remedial Investigation report for Operable Unit (OU) 4 summarizes the field
program completed at OU 4 and presents the findings and conclusions reached
during the investigation.

Questions regarding this report should be addressed to the Commanding Qfficer,
Code O0B, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111.

CEC-DU4.RI
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EXECUTIVE SUMMARY

ABB Envirommental Services, Inc., has been contracted by the Southern Division,
Naval Facilities Engineering Command to complete a remedial investigation (RI)
and feasibility study (FS) for Operable Unit (OU} 4, the Rubble Disposal Area,
at Naval Air Station (NAS) Cecil Field. The objectives of this RI, initiated in
1995, were to characterize the nature and extent of possible contamination
associated with OU 4; gather sufficient data te complete the baseline risk
assessment {(BRA); and, 1f warranted by the nature and extent of contamination
detected, conduct a FS of remedial alternatives. This document presents the
findings of the RI and BRA. Based upon the findings of the RI and BRA, it was
determined that remediation of OU 4 will not be necessary; hence, the feasibility
study portion of the RI/FS will not be performed. -

NAS Cecil Field is located in western Duval County, Florida, apptroximately 14
miles west of downtown Jacksonville, Florida. The first environmental study for
the investigation of waste handling and/or disposal sites at NAS Cecil Field was
completed between 1983 and 1985. During subsequent investigatioms, including an
initial assessment study (IAS) conducted in 1985 and a Resource Conservation and
Recovery Act facility investigation (RFI) conducted in 1%88, OU 4 was evaluated
as a discreet site,

According to information obtained during the IAS and the RFI, OU 4 was an active
disposal area throughout the 1950s and 1960s. The site was reported to have been
used by the base Public Works Department for dispesal of building and runway
demolition debris as well as other inert waste. The wastes have been reportedly
both buried and deposited directly on the land surface. No reports or evidence
of hazardous waste at the site have been discovered.

A conceptual model was developed for the site based upon information obtained
during previous investigations and served as the basis for determining the scope
of this investigation. The model concluded that there was no significant risk
to human health or ecological receptors due to past rubble dispoesal at the site.

Media evaluated to confirm the conceptual model included site s=o0il and
groundwater. Potential impacts to surface water and sediment in Rowell Creek to
the west of 0U 4 were evaluated during the RI conducted for QU 1 and are
referenced where appropriate.

Conclusions regarding the physical characteristics of the OU 4 study area and the
contaminants detected in surface water, sediment, surface soil, and groundwater
include the following:

. Sufficient information was collected in the field or compiled from
historical records to confirm that past waste disposal activities at COU 4
have not had a negative impact on the envirommental quality of the site or
surrounding area.

. There is no risk to human health or the ecological receptors evaluated
from exposure to analytes detected in OU 4 surface soil or groundwater.

' A finding of no further action is recommended for OU 4.

CEC-OU4.R)
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1.0 TINTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), has been contracted by the Department
of the Navy, Southern Division, Naval Facilities Engineering Command (SOUTHNAV-
FACENGCOM), to conduct a remedial investigation/feasibility study (RI/FS) for
Operable Unit (OU) 4 (Site 10), Rubble Disposal Area, at Naval Air Station (NAS)
Cecil Field in Jacksonville, Florida. The RI/FS has been completed under
contract number KN62467-89-D-0317-090 as part of the Navy’s installation
restoration (IR) program. This report presents the findings and conclusions of
the RI and the baseline risk assessment (BRA),

1.1 PURPOSE OF REPORT. The purpose of this report is to present the findings
of the RI regarding past waste disposal activities at OU 4. Media evaluated
include the site soil and groundwater as well as the surface water and sediment
in Rowell Creek and a tributary to the north of OU 4. The RI further served as
the mechanism for data collection to identify source and migration pathway
characteristics and for collection of other information required to complete the
BRA. The purpose of the BRA was to assess risks to human health and the
environment from exposure to analytes detected in surface soil and groundwater
at OU 4.

1.2 REPORT ORGANIZATION. This report consists of eight chapters and has been
prepared in accordance with Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (U.S. Environmental Protection Agency [USEPA]

1988a). Chapter 1.0 contains general information including the RI and BRA
objectives, report organization, site-specific background information, and the
coniceptual model of site conditions. Chapter 2.0 discusses the activities

undertaken to characterize the site conditions as well as the rationale for the
sampling program implemented at OU 4.

The physical characteristics of the study area, including the site topography,
surface and subsurface soils, geology, hydrology, and ecology, are discussed in
Chapter 3.0. The results of the chemical analyses of the groundwater, surface
water, sediment, and soil samples collected for site characterization are
presented in Chapter 4.0, Contaminant fate and transport are discussed in
Chapter $5.0. The human health and ecological risk assessments are discussed in
Chapters 6.0°and 7.0, respectively. Chapter 8.0 presents the overall conclusions
and recommendations for QU 4. References and appendices are included at the end
of the report.

1.3 SITE BACKGROUND. OU 4, the Rubkle Disposal Area, is located near the west-
central boundary of Cecil Field approximately 1,000 feet northeast of the
confluence of Rowell and Sal Taylor Creeks as shown on Figure 1-1. CU 4
encompasses approximately 9 acres, having the approximate dimensions of 2,000
feet from north to south and 200 feet from east to west,

According to information obtained during an initial assessment study (IAS)
conducted by Envirodyne Engineers (EE) in 1985 (EE, 1985) and the Resource
Conservation and Recovery Act {RCRA) facilities investigation (RFI) conducted by
Harding Lawson Associates (HLA) in 1988 (HLA, 1988}, OU 4 was used by the base

CEC-0U4 RI
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Public Works Department as a rubble disposal area for a period of approximately
20 years during the 1950s and 1960s. Wastes disposed of at the site included
building demolition debris, concrete, and other inert wastes such as tires,
asphalt, and furniture, The wastes have reportedly been both buried, as
suggested by the results of a geophysical survey conducted by HLA, and deposited
directly on the land surface, as evidenced by the six rubble piles and scattered
debris that remains partially visible through thick vegetation. Documentation
regarding the quantity of debris dumped on the site is not available. No reports
or evidence of hazardous waste disposal at the site have been discovered.

A complete discussion of the findings of the above referenced IAS and RFI as well
as other past envirommental investigations conducted at Cecil Field is presented
in the General Information Report (GIR) (ABB-ES, 1996).

1.4 CONCEPTUAL MODEL. It is anticipated that contaminants released to the
environment from past rubble disposal on OU 4 would be detected in site surface
soils and groundwater. Impacts may also be evident in the surface water and
sediments via overland flow and/or groundwater discharge in Rowell Creek and a
tributary located along the northern boundary of 0U 4. While, based upon
information presented in the IAS and RFI, hazardous constituents are not
expected, additional information on site surface so0il and groundwater, and
surface water and sediment in the tributary is considered necessary to complete
a BRA. The BRA will evaluate whether there is a risk to human health or
ecological receptors due to past rubble disposal activities,

CEC-0U4.RI
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2.0 STUDY AREA TNVESTIGATION

This RI was caonducted in accordance with the workplan for OU &4 as outlined in the
Remedial Investigation and Feasibility Study Operable Units 3,4,5, and 6 Workplan
(ABB-ES, 1994), and a memorandum dated July 14, 1994, presented in Appendix A of
this report. The memorandum documents modifications to the scope of the
workplan. Based upon the historical use of the site as a rubble disposal area,
with no reports of dispesal of hazardous materials, it was the consensus among
the regulatory agencies, specifically the USEPA and the Florida Department of
Environmental Protection (FDEP) as well as the U.S. Navy and the Navy’s
environmental consultant, ABB-ES, that reduction of the scope of the field
sampling program as outlined in the workplan was warranted. The following
activities were performed during this RI:

. review of available documentation regarding the findings of previous
investigations of OU 4;

. gite reconnaissance;
. mapping of all surficial rubble piles;

. installation and sampling of a single, shallow groundwater monitoring
well downgradient of the largest rubble pile;

. collection and chemical analysis of six surface so0il samples, two
surface water and sediment samples, and groundwater samples from each
of four existing wells;

. hydraulic conductivity testing in all five OU 4 monitoring wells; and

. groundwater level elevation measurements.

2.1 SURFACE FEATURE INVESTIGATIONS. Investigations completed to characterize
existing surface features at the site included a site reconnaissance, a survey
of the positions of all sampling locations and the extent of wisible rubble
piles. Information regarding surface features observed during site reconnais-
sance is summarized in Section 3.1. The locations of all media sampling points
are shown on Figure 2-1,

2.2 GCONTAMINANT SOURCE TINVESTIGATIONS. Information on the source of materials
placed at OU 4 was evaluated during the IAS (EE, 1985) and the RFI (HLA, 1G88).
A complete discussion of the findings of the ahove referenced TAS and RFI is
presented in the GIR (ABB-ES, 1996).

Contaminant source investigations completed during this RI included a review of
the TIAS, RFI, and historical aerial photographs, a site reconnaissance,
menitoring well installation, and the chemical analysis of surface soil, surface
water, sedlment, and groundwater samples.

CEC-QU4
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9 2.1 Surface Water and Sediment Investigations Two sets plus a duplicate set
of surface water and sediment samples (CF10SWSDl, CFl0SWSD2, GCF10SWSD2D) were
collected from the Rowell Creek tributary located along the northern boundary of
the site as shown on Figure 2-1. In the sampling location nomenclature, "SD" and
vgy" denote sediment and surface water, respectively. The "D" following SDZ
denotes a Field duplicate taken at SD2.

Tield measurements of surface water pH, temperature, turbidity, conductivity, and
dissolved oxygen were recorded at each sample location by field persomnnel.
Surface water and sediment samples were submitted for Contract Laboratory Program
(CLP) target compound list (TCL) organics, target analyte list (TAL) inorganics
and total recoverable petroleum hydrocarbons (TRPH). Total organie carbon (TOC)
analyses were completed for all sediment samples. Wet chemistry analyses were
performed on the surface water samples including hardness, total dissolved
solids, alkalinity, chloride, total phosphorus, sulfate, sulfide, and total
kjeldahl nittogen. Hexavalent chromium analysis was performed on surface water
sample CF10SW2 and its duplicate CF10SW2D, to evaluate whether or mnot this more
toxic form of chromium is present. The results of the TCL, TAL, and TRFPH
analyses of surface water and sediment samples are discussed in Subsection 4.2.3.
The results of the wet chemistry analyses are included in Appendix D.

In addition to the samples collected during this RI, the results of a series of
curface water and sediment samples collected in Rowell Creek during the
evaluation of OU 1 (ABB-ES, 1994b) were also reviewed. The locations of samples
RCSWSD4, RCSWSDS, RCSWSDé6, RCSWSD7, RCSWSD8, RCSWSDBA, and RCSWSDY? are indicated
on Figure 7-4.

2.9.2 So0il Investigation Six surface soil samples plus one duplicate sample
(CF10SS1, CFl10SS2, CF10Ss3, CF10584, CFL0SS5, CF10585D, and GFl0S56) were
collected on the downgradient sides of exposed rubble piles and in other selected
areas of the site to support the assessment of health and ecological risks from
exposure to site soils. The soil samples were collected from the interval of O
o 12 inches below land surface (bls) and submitted for CLP analysis of TCL
parameters, TAL pavameters, TRPH, and percent molsture. The results of the soil
analyses are discussed in Subsection 4.2.1.

A single geotechnical sample, CFlOS553G, was collected from the vadose zZone at a
depth of 0 to 2 feet bls and submitted for the analysis of soil moisture content
(American Society for Testing and Materials [ASTM| D-2216), Atterberg limits
(ASTM D-4318), cation exchange capacity (SW9081), bulk density (ASTM E12-70}, and
sieve and hydrometer particle size distribution (ASTM D-421 and 422) (ASTM,
1994) . The laboratory data sheets are presented in Appendix B of this report,

9.2.3 Groundwater Investigations

Groundwater Sampling Croundwater samples were collectecd for chemical analysis
from four existing wells (CEF-10-1D, CEF-10-2, CEF-10-35, CEF-10-4S}) and one
newly installed well {CEF-10-55).

Shallow monitoring well CEF-10-5S was installed in March 1995 during this RI.
The well was constructed in a location downgradient of the largest visible rubble
pile on QU 4,

CEC-0U4 Al
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The locations of all of the monitoring wells are shown on Figure 2-1. A summary
of the construction details is presented in Table 2-1. Monitoring well
lithologic logs and construction diagrams are presented in Appendix G.

Table 2-1
Monitoring Well Construction Detail Summary

Rernedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Depth of
Well Date tand S"."faf: s Total De;:th Screenad Gmund'watser Litholegy Construction
Number Installed Elevation of Well Interval? Elevation Screened Method
(feet, msl) (feet, bis) (feet, bls) (feet, msi)

CEF-10-1D 3/84 G8.8 115 85 - *115 62.87 Upper 5 feet NA
limestone, lower
15 feet ciay.

CEF-10-2 6/8/87 48.0 38 9.8-2918 49.65 Upper 9 feet silty HSA
to claysy sand,
lower 11 feat
sand,

CEF-10-38 8/11/87 56.1 24 10-20 53.76 Sand HSA

CEF-10-45 6/11/87 56.0 30 8.9-299 51.19 Upper 7 feet HSA
sand, 5 feet clay-
ey sand, & feet
sand, lower 2
feet clay.

CEF-10-58 3/2/a5 52.8 12.2 3.2-13.z2 51.19 Silty Sand. HSA

' Elevation of northeast cormer of concrete pad.

* Measured from land surface elevation; inctudes any sump.

* Measured from land surface elevation.

* Open hole construction,

¥ Depth to groundwater measured on April 15-16, 1995,

Notes: msl = mean sea level, MA = not available,

bls = below land surface, HSA = holiow-stem auger,
D = deep monitoring well. S = shallow monitaring well,

Groundwater samples were collected from all monitoring wells during April and May
1995. Prior to the collection of groundwater samples, all wells were developed
in accordance with procedures outlined in the Workplan for OUs 3, 4, S5, and 6
(ABB-ES, 1994). The groundwater samples were analyzed according to USEPA CLP
procedures for TCL organics, TAL inorganies, cyanide, sulfides, TRPH, total
dissolved solids, TOC, and major cations and anions. Sample analyses were
performed in accordance with USEPA Level IV requirements. Data validation was
performed on all analytical results in accordance with USEPA Functional
Guidelines (USEPA, 1991). The results of the TCL organics, TAL iInorganics,
cyanide, and TRFH analyses are discussed in Subsection 4.2.2. The results of all
other analyses aire presented in Appendix D.

Aquifer Testing [n sirtu hydraulic conductivity tests (slug tests) were conducted
on all five monitoring wells at OU 4 in accordance with the methods specified

CEC-0U4.RI
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in the workplan. The aquifer slug test data were analyzed using a computer
program (G&M, 1989) based on the Bouwer and Rice (1976) method (unconfined
agquifer slug test) for wells completed in the surficial aquifer and the Cooper
and Others (1973) method for the shallow rock aquifer. The results of the
aquifer slug tests are presented in Subsection 3.5.4.

Groundwater Level Measurements. Groundwater level measurements were collected
monthly for the period between February 1994 to April 1995 from all monitoring
wells in accordance with methods described in the workplan. The results of the
groundwater level monitoring are discussed in Subsection 3.5.3.

2.2.4 Background Investigations A sampling program was designed to characterize
existing background conditions for NAS Cecll Field and to support the RI and BRA
for various operable units including OU 4. The background monitoring network,
originally established during the investigation of OU 1, consisted of monitoring
well installation and the collection of surface soil, subsurface soil, and
groundwater samples. Surface water and sediment sampling were also completed
over much of the drainage system for NAS Cecil Field. Refer to Appendix H in the
RI/FS Report for OU 1 (ABB-ES, 1994b) for a detailed summary of the background

sampling program.

Background sample locations for groundwater selected for comparison with 0U 4
data include CFBKMW1S, CFBKMW2S, CFBKMW4S, CFBKMWASD, CFBKMWSS, CFBKMWTS, and
CFBKMWS8S. The two soil types present at OU 4, Albany Fine Sand and Wesconmett
Fine Sand, are included in a background data set statistically identified as a
single population. The data set includes background sample locations CEFBSS035,
CEFBSSO6, CEFBSS07, CEFBSS08, CEFBSS09, CEFRSS09D, CEFBSS10, CEFBSSI1I, CEFBSS12,
CEFBSS13, CEFBSS14, and CEFBS5S15.

CEC-OU4.RI
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3.0 PHYSICAL CHARACTERISTICS OF THE OFPERABLE UNIT 4 STUDY ARFA

This chapter presents a description of the physical characteristics of the OU 4
study area. Discussion of the physical characteristics is divided into the
following sections: surface features, surface water hydrology, soil, geology and
hydrogeology, and ecology.

3.1 SURFACE FEATURES. The OU 4 area of investigation covers approximately 9
acres and extends from Perimeter Road north approximately 2,000 feet amd is up
to 200 feet wide. The site is bounded to the north by a tributary of Rowell
Creek, to the east by an unpaved access road, and to the south by Perimeter Road.
Undeveloped woodlands bound the site to the west. The adjacent parcels to the
north, east, and south are also undeveloped and wooded. The closest developed
area is the west end of the east-west oriented flightline, located within 500
feet to the northeast of 0U 4,

The general slope of the site is downward toward Rowell Creek from an approximate
elevation of 65 feet National Geodetic Vertical Datum (NGVD) along the eastern
boundary to a low of approximately 50 feet NGVD near the southwestern corner.
According to information presented in the Basewide Ecological Assessment Report
([BEAR] ABB-ES, 1996a), along the easternmost edge of the site adjacent to the
unpaved access road, disturbed upland species are encountered. Beyond the
disturbed area on the northern two thirds of the site, the vegetation transitions
from mixzed pine/hardwood forest to mixed upland forest, The southern one third
of the site is primarily a floodplain swamp associated with Rowell Creek. A
relatively small area of transitional upland mixed forest/floodplain forest
species 1s also present in the south-central region of the site. Several rubble
piles are wvisible in the southern region of the site. Surface features and
topography are presented on Figure 3-1. A map of the extent and general
description of visible rubble is presented on Figure 3-2,

3.2 SURFACE WATER HYDROLOGY. Review of the U.S. Geologic Survey (USGS) 7.5
Minute Series Topographic Map, Fiftone Quadrangle, dated 1993 suggests that
surface water on OU 4 flows west and southwest across the site toward Rowell
Creek. Rowell Creek flows southward offbase toward its confluence with Sal
Taylor Creek approximately 1,000 feet to the south of CU 4. Surface water may
also be channeled locally by a shallow, east-west oriented, drainageway present
across the central region of the site. As can be seen from Figure 3-2, the land
surface contours in the vicinity of the tributary located along the northern site
boundary suggest that the site slopes generally westward toward Rowell Creek.
Therefore, in general, surface water from OU 4 is expected to flow westward
toward Rowell Creek, rather than northward toward the tributary.

Rowell Creek and Sal Taylor Creek have been classified as Glass III waters by the
FDEP and, as such, are designated for recreation, propagation, and management of
fish and wildlife and are not used for drinking water resources {Jacksonvilie
Area Planning Beard, 1980).

3.3 SOIL. The U.S. Department of Agriculture (USDA) Soil Conservation Service
Soil Survey of Duval County (USDA, 1978) has classified the majority of the soil
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at 0OU 4 and the immediately adjacent area as Albany Fine Sand. The remaining
soils, a narrow band across the central and southwestern regions of the site, are
classified as Wesconnett Fine Sand. Descriptions of the Albany and Wesconnett
Fine Sands are presented in the GIR (ABB-ES, 1996). It should be noted that the
major portion of the fieldwork for the soil survey was completed during the
period between 1973 to 1976, and soll names and descriptions were approved in
1976. Although the soil survey was conducted after the cessation of disposal
operations at OU 4, the soil descriptions assigned to the site do mnot reflect
usage of the site as a rubble disposal area.

The areal distribution of the Albany soils at OU 4 generally corresponds to the
upland areas of the site. The areal extent of the Wesconnett soils at QU &
generally corresponds to the drainageway across the central region of the site
and the area characterized as a floodplain swamp. -

3.4 GEOLOGY. This section presents the site-specific geology for OU 4. Refer
to the GIR (ABB-ES, 1996) for a discussion of the historic and regional geology
and hydrology. The subsurface geologic materials recovered during drilling
operations at OU &4 by G&f{, HLA, and ABB-ES, Inc., indicate that the site is
underlain with approximately 84 feet of undifferentiated sediment. The upper 13
to 20 feet consists of brown to light brown silty sand to sand. A gray to green-
gray clayey sand unit is next encountered. The clayey sand ranges in thickness
from less than 1 foot at monitoring well CEF-10-3 near the central region of the
site to 6 feet at momitoring wells CEF-10-2 and CEF-10-4 near the southern and
northern ends of the site, respectively. The borehole for well CEF-10-5 was
terminated at a depth of 15 feet bls and did not encounter the clayey sand. A
layer of gray fine sand ranging in thickness from 14 feet at CEF-10-2 to 6 feet
at CEF-10-4 .is encountered beneath the clayey sand. The fine sand was not
encountered at CEF-10-3. A layer of gray, sandy, lean clay is next encountered
at depths of 21 feet to 35 feet bls, having a mirimum thickness of 2 to 4 feet
across the study area. The boreholes for wells CEF-10-2, CEF-1Q-3, CEF-10-4, and
CEF-10-5 were all terminated in or above the lean clay.

Monitoring well GEF-10-1, the only well penetrating the intermediate aquifer in
the upper zore of the Hawthorn Group discussed below, was drilled just east of
OU 4. The soil descriptions for soils encountered in the upper 37 feet of CEF-
10-1 do not correlate well with the near surface soils encountered in the shallow
wells. Red to orange clay to clayey sands were reported from 4 to 18 feet bls
at CEF-10-1. These soils were not encountered in the shallow borings. The
difference in lithology is partially due to the fact that the ground surface
olevation at CEF-10-1 is 12 to 20 feet above the ground surface elevations
measured at the shallow wells. An acceptable correlation appears beginning at
a depth of 37 feet bls (+31 feet NGVD) at CEF-10-1 and between 13 to 20 feet bls
(+35 to +39 feet NGVD) in wells CEF-10-2, CEF-10-3, and CEF-10-4. A sequence of
sandy clay, sand, and clay with clayey sand lenses encountered at CEF-10-1
corresponds with similar materials encountered In the shallow wells. The clay
with clayey sand lenses present in CEF-10-1 at an elevation of +2& HNGVD 1s
probably the lean clay layer encountered in CEF-10-2, CEF-10-3, and CEF-10-4 at
celevations of +13 feet NGVD, +35 feet NGVD, and +28 feet NGVD, respaectively. As
stated above, the boreholes for wells CEF-10-2, CEF-10-3 and CEF-10-4 did not
completely pass through the lean clay. The lean clay layer is 9 feet thick at
CEF-10-1.
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The soils beneath the lean clay at CEF-10-1 consist of a l4-foot-thick bed of
fine sand with clay lenses followed by a bed of soft clay 18 feet thick. a hard
limestone unit approximately 16 feet thick is encountered from 84 to 100 feet
bls. The top 9 feet of the limestone unit contains soft clay. A soft white clay
Is present below the limestone from 100 to 115 feet bls, which is the total depth
of monitoring well GEF-10-1D. Lithologic logs are presented in Appendix C. A
geologic cross section through boring locations CEF-10-2, CEF-10-5§, GEF-10-35,
and CEF-10-45 is presented on Figure 3-3.

3.5 HYDROGEQLOGY. There are three water-bearing systems at QU 4. According to
the Florida.hydrostratagraphic nomenclature {Scott, 1988), these units, from most
shallow to deepest are the surficial aquifer system, the carbonate-rich Upper
Zone of the Hawthorn Group, referred to as the intermediate aquifer, and the
Floridan aquifer system.

At OU 4, the surficial aquifer system is present in the upper 84 feet of
undifferentiated sediments described above. The intermediate aquifer consists
of the limestone encountered at a depth of 84 feet bls in CEF-10-1. Groundwater
samples were collected from wells completed in the surficial and intermediata
aquifers. The Floridan aquifer system was not penetrated during this investiga-
tion because the overlying Hawthorn Formation, in excess of 300 feet thick in the
study area, acts as a confining layer. A brief discussion of the hydraulic
characteristics of each unit sampled is presented in subsequent sections below.

3.5.1 Surficial Aquifer System The surficial aquifer system in the area of OU
4 is composed of undifferentiated sediments and is not separated into an upper
and lower zone based on geology, but rather is considered as one unit. The
undifferentiated sediments consist of mostly quartz sand with some clayey sand
and clay. The surficial aquifer system is unconfined.

3.5.2 Intermediate Aquifer System Iin addition to its clay rich sediment, the
Hawthorn includes near its top a locally continuous carbonate unit composed of
dolomite with significant secondary porosity (e.g., fractures). This carbonate-
rich unit forms the historical "rock aquifer" or "secondary artesian aguifer
a water-bearing unit widely used in this region as a private drinking water
source. In the NAS Cecil Field area, the unit is approximately 20 to 25 feet
thick and occurs at a depth of 100 to 125 feet bls. The limestone was
enicountered at OU 4 at a depth of 84 to 100 feet bls in monitoring well CEF-10-
1ID. The total depth of well CEF-10-1D is 115 feet bls. The total thickness of
the entire Hawthorn Group (including the underlying clayey confining heds)
exceeds 300 feet in this area {(Scott and others, 1991,

3.5.3 Groundwater Flow Directions

Surficial Aquifer Svstem. The groundwater Fflow directian in the surficial
aquifer is expected to follow topographic contours and is, therefore, estimated
to the west-southwest toward Rowell Creek (Figure 3-3). Groundwater flow
directions presented in the recently published USGS document, Groundwater Flow
in the Surficial Aquifer System and Potential Movement of Contaminants from
Selected Waste Disposal Sites ar Cecil Field Naval Air Staticn, Jacksonville,
Florida (USGS, 1996), support the estimated flow direction.
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Intermediate Agquifer System. The groundwater flow direction in the intermediate
aquifer in the vicinity of the site could not be directly determined since only
one well, CEF-10-1, completed in the intermediate aquifer was used during this
investigation. A review of literature indicates the groundwater flow in the
intermediate aquifer is to the northeast in the vicinity of OU 4 (G&M, 1983).

There were no well clusters constructed to provide groundwater-level data from
the surficial and intermediate aquifers at a single location. A comparison
between groundwater levels measured in CEF-10-1 (average groundwater elevation
[GWE] 62.81 feet NGVD, ground surface elevation [GSE] 68.8 feet NGVD,) and CEF-
10-3 located 350 feet to the southwest (GWE 54.20 feet NGVD, GSE 56.1 feet NGVD)
reveals that the potentiometric surface in the intermediate aquifer is higher
than the plezometric surface in the surficial aquifer, assuming that the
potentiometric surface of the intermediate aquifer is constant over the 350 feet
to GEF-10-3. These measurements suggest the potential exists for movement of
groundwater upward from the intermediate to the surficial aquifer in the vicinity
of OU 4. This phenomenon is also described by G&M (1983).

3.5.4 Hydraulic Conductivity Slug tests were conducted in all four shallow
wells and the single deep well used during this investigation to estimate
hydraulic conductivity (K). The calculated hydraulic conductivities for the
surficial aquifer are summarized in Table 3-1. The mean K value for the shallow
wells is 2.2 feet per day (ft/day). The calculated hydraulic conductivity for
the intermediate aquifer is 0.1 ft/day. Pumping tests of the surficial and
intermediate aquifers were conducted by the USGS during a 6-week peried in
September and October 1994. The results are summarized in a memorandum dated
March 9, 1995 (USGS, 1995). The site of the punping test was located near the
northwest corner of NAS Cecil Field approximately 1.8 miles north of QU 4. The
results of the tests yield lateral hydraulic conductivity estimates of 5 ft/day
for the surficial aquifer and 36 ft/day for the intermediate aquifer,

Table 3-1
Hydraulic Canductivity Estimates for the Surficial Aquifer
System

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Weil K in ft/day
CEF-1D-2 4.9
CEF-10-35 1.9
CEF-10-45 1.4
CEF-10-58 0.6

Surficial Aquifer System:;
mean = 2.2 ft/day.
median = 1.5 ft/day.

Notes: Kin ft/day = hydraulic conductivity from slug test data in feet per day,
S = shallow monitoring well.
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3.5.5 Aguifer Flow Rate Typically, a seepage velocity could be calculated using
an estimated effective porosity and caleculated horizontal gradient and K values.
The horizontal gradient is determined using groundwater elevations at two points
(wells) on a line generally parallel to the direction of groundwater flow. 0OU
4 is relatively long and narrow with the long axis of the site perpendicular to
the groundwater flow direction, hence placement of wells on the site was also on
a line generally perpendicular to groundwater flow. Since no two wells are on
a line that is parallel to the groundwater flow direction, a meaningful seepage
velocity could not be calculated. '

It should be noted that this evaluation of OU 4 is not dependent upon determina-
tion of a seepage velocity, thus the lack of a seepage velocity in this case does
not represent a data gap.

CEC-OU4 RI
MVL.10.98 3-8



O'v H31dVYHO






4.0 NATURE AND EXTENT OF CONTAMINATION

The investigation of OU 4 has been conducted in three phases, including the IAS
in 1985, the RFI in 1988, and this RI conducted during 1995. Both the RFI and
RI included field programs during which physical and chemical data were obtained.
The RI. however, represents the most comprehensive set of physical and chemical
data developed to date. TFor this reason, discussion of the nature and sxtent of
contamination at OU 4 focuses on the data obtained during the RI. A complete
discussion of the findings of the TIAS and RFI is presented in the GIR (ABB-ES,
1986) .

Descriptions of the sample collection methodology and decontamination procedures
for field sampling equipment are presented in the Remedial Investigation and
Feasibility Study Operable Units 3, 4, 5, and 6 Sampling and Analysis Plan (ABB-
S, 1994). Investigation-derived waste was managed in accordance with the
Investigation-Derived Waste Management Plan (ABB-ES, 1694c).

The complete TCL and TAL data set for all media during this RI is presented in
Appendix D. Chemical analytical data from previcus investigations are presented
in Appendix E.

Discussien of the nature and extent of contamination at OU 4 is structured
according to the RI/FS guidance (USEFA, 1988a). The source of contamination is
described first in Section 4.1. In Section 4.2, the analytical results for
environmental media sampled during the investigation are discussed in the
following order: surface soil, groundwater, surface water, and sediment. Within
each medium, analytical fractions are discussed in the following order: veolatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides and
polychlorinated biphenyls (PCEs), TRPH, and inorganics. Tables included in the
text present a summary of all analytes detected. However, only those analytes
that were detected at concentrations exceeding guidance concentrations or were
ldentified as contaminants of potential concern {(CPCs) in the BRA are discussed
in the text.

In the case of duplicate samples, the average of the sample and its duplicate is
used for consistency with the procedure emploved in the BRA. 1In accordance with
that procedure, if either the sample or duplicate is reported as not detected,
half of the reported detection limit value is used as the concentration for that
sample or duplicate,

The chemical analytical data collected during this investigation of OU 4 have
been subjected to data validation and evaluation. Data quality indicators
include the ©precision, accuracy, representativeness, completeness, and
comparability (PARCC} of the analytical data on a per medium basis. PARCC
reports summarize the quality control measures taken during the investigation and
discuss the suitability of the data for use in this investigation. In general,
the data set was found to comply with PARCC criteria and is considered acceptable
for use in this RI and the associated BRA. The PARGCC summary reports are
available upon request.

An evaluation was made of the chemical analytical results for each medium
investigated by comparing the results to background criteria and applicable or
relevant and appropriate requirements (ARARs). The background criteria are twice
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the mean of the concentrations detected in background samples for each respective
medium. The background screening program is briefly discussed in Subsection
2 7 4. For a more detailed discussion, refer to Section 2.9 and Appendix H in
the RI Report for OU 1 (ABB-ES, 1994b).

The ARARs selected for the evaluation were as follows:

Surface Soil: Soil Cleanup Goals (5CGs) for Florida, as listed in a
memorandum dated September 29, 1995, J.M. Ruddell.
Director, Division of Waste Management to District
Directors and Waste Program Administrators, FDEP (FDEF,
1995).

Groundwater: FDEP CGroundwater Guidance Concentrations, dated June
1994 (FDEP, 1994), which include the Florida Primary and
Secondary Drinking Water Standards and guidance concen-
trations promulgated under Chapter 62-550, Rules and
Regulations of the State of Florida.

4.1 SOURCES. The possible source of contamination at OU 4 consists of concrete
rubble, building demolition debris, and other inert wastes such as tires,
asphalt, and furniture placed at the site by the base Public Works Department
during the 1950s and 1960s. Documentation regarding the quantity of debris
dumped on the site is not available. No reports or evidence of hazardous waste
at the site have been discovered. No samples of the rubble were collected for
chemical or physical characterization.

4,2 ANALYTICAL RESULTS.

4.2.1 Surface Soil Soil samples were collected from a total of six locations
across OU 4 during the 1995 investigation. All of the detected analytes are
summarized in Table 4-1. Analytes identified as human health or ecological CPCs
are highlighted in the table. The distribution of the analytes identified as
human health CPCs is presented on Figure 4-1.

VOCs in Surface Soil. Methylene chloride was detected in cone of six soil samples
(CFLDSS$6) at a concentration of 3J micrograms per kilogram {(ug/kg). The detected
concentration does not exceed the FDEP 3CG of 16 milligrams per kilogram (mg/kg)
in a residential setting. Methylene chloride was identified as a contaminant of
ecological concern in the BRA and is discussed further in Chapter 7.0. The
detection of methylene chloride in the sample may be due ta laboratory
contamination rather than itg actual presence in the enviroument. No other VOCs
were detected in the six soil samples collected at QU 4.

SVOCs in Surface Soil. Di-n-butylphthalate was detected in five of six surface
soil samples at concentrations ranging from 21J to 220J pg/kg. The concentra-
tions reported for di-n-butylphthalate do not exceed the FDEP 5CG of 7,300 mg/kg
in a residential setting.

Di-n-butylphthalate was identified as a contaminant of ecological concern in the
BRA and is discussed further in Chapter 7.0. Di-n-butylphthalate was not
identified as a human health contaminant of potential concern (HHCPC). No other
SYOCs were detected in the surface soil samples analyzed.

CEC-0U4.Al
MYL 10 96 4-2



96 01 ANW
M'+No-5320

et

Remedial Investigation, Qperable Unit 4

Table 4-1
Summary of Organic and Inorganic Detections in Surtace Soil

Naval Air Station Cecil Field
Jacksonville, Florida

Frequenay Range of Range of Mean of Screening Maximum Flarida Soil
Analyte of Reporting Detected Detected Background Background Cleanup Goals

Detection’ Limits Concentrations Concentrations” Concentration® Concentration (Residential)*
Volatile Organic Compounds [prg/kg)
Methylene chionde # 1/6 6- 14 3J 34J NA NA 16,000
Semivolatile Organic Compounds {ug/kg)
Di-n-butylphthalate # 5/6 380 - 480 21 J-%140 553 NA NA 7,300,000
Total Petroleum Hydrocarbons {mg/kg)
TREH # 6/6 12-15 26 J-270 4 100 NA NA 50
Inorganic Analytes {mg/kg)
Alyminum # 6/6 40 144 - 7,830 1,980 2,370 2,770 75,000
Arsenic # 1/6 20 27 27 ND ND 0.8
Barium # 1/6 40 10.3 103 9 112 5,200
Calcium 4/6 1,000 179 - 6,350 4,062 458 269 NSC
Chromium # 1/6 2 17 17 4.6 2.3 290
Cobalt # 1/6 10 0.67 0.67 ND ND 4,700
{ron 6/6 20 140 J - 9,150 J 2,180 648 734 NSC
Lead # 6/6 0.6 134-7.2 4.8 6.4 8.1 500
Magnesiurn &/6 1,000 15-115 78.7 108 759 NSC
Manganese # 6/6 3 18-11.7 54 a6 5.8 370
Potassium 1/6 1,000 59.4 59.4 ND ND NSC
Sodium 2/6 1,600 200 - 253 J 227 ND ND NSC
Vanadium # 6/6 10 0.74 - 28.5 7 4.6 23 490

See notes at end of table.
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Table 4-1 {Continued)
Summary of Organic and Inorganic Delections in Surface Sail

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Flarida

Frequency of detection 1s the number of samples in which the analyte was detected divided by the total number of samples analyzed (exciuding rejected values)

The mean of detected concentrations 1s the arithmetic mean of all samples in which the analyte was detected; 1t does not include those samples with a "U" or "LJ"
validation qualifier for that analyte

The background screening value is twice the average of detected concentrations for irorganic analytes in background samples.

Flerida Depariment of Environmental Proiection memerandum titied "Soil Cleanup Goals for Florida" dated September 29, 1995. The value cited for arsenic is an

updated value cited in a memarandum titled "Applicability of Soil Clean-up Goals for Florida," dated January &, 1996.

® Value is the average of a sample and its duplicate.

Notes. The average of a sample and its duplicate is used for all table calculations.

Sample |ocations include CEF10551, CEF10552, CEF10553, CEF10554, CEF10535, CEF103S6.
Duplicate samples include CEF105850.

ua/kg = micregrams per kilogram.,
# = these chemicals represent ecological contaminants of potential concern.
J = indicates chemical identified by chemist but quantity was estimated.
NA = not appropriate.
mg/kg = milligrams per kilogram
= these chemicals repipnent human health chemicals of potential concern,
ND = not detected.
NSC = no screening concentratiui available,
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TRPH in Surface Soil. TRPHs were detected in all six soil samples at concentra-
tions ranging between 26 mg/kg to 270 mg/kg. The detected concentrations exceed
FDEP Thermal Treatment Criteria (Chapter 62-775, Florida Administrative Code) of
50 mg/kg in four of six samples. TRPH was identified as bath an HHCPC and an
ecological CPC in the BRA.

Pesticides and PCBs in Surface Soil. Pesticides and PCBs were not detected in
the so0il samples analyzed.

Inorganics in Surface Seoil, A total of 13 TAL inorganic analytes including
aluminum, arsenic, barium, calcium, chromium, cobalt, iron, lead, magnesium,
manganese, potassium, sodium, and vanadium were detected in the surface seoil
samples collected at QU 4.

The detected analytes were compared with SCGs as well as background concentra-
tions, The table of S5CGs does not contain standards for calcium, iren,
magnesium, potassium, and sodium. For parameters with published standards, only
arsenic, detected in one sample at a concentration of 2.7 mg/kg, exceeded the SCG
of 0.8 mg/kg for arsenic as a carcinogen. All analytes for which background
concentrations have been established were detected at concentrations exceeding
background. Background concentrations have not been established for arsenic and
cobalt as they were not detected in the background samples.

Aluminum, arsenic, and irom were identified as HHCPCs in the BRA. The ecological
CPCs identified for COU 4 surface soil in the BRA included aluminwm, arsenic,
barium. chromium, cobalt, lead, manganese, and vanadium.

4.2.2 Groundwater The following discussion focuses on the significant findings
of the groundwater investigation completed to support the BRA at OU 4. The
discussion of sampling and chemical analysis results is presented by organic and
inorganic analytical fractions for the surficial and intermediate aguifers.

Since It i1s not anticipated that dewnward migration of groundwater and possible
contaminants from the surficial aquifer teo the intermediate aquifer is occurring
in the vicinity of OU 4, only the analytes detected in the surficial aquifer were
evaluated in the BRA. Analytes detected in both the surficial and intermediate
aquifers were compared with FDEP groundwater guidance concentrations.

V0Cs in the Surficial Aquifer. No VOCs were detected in the groundwater
samples,

Y0Cs in the Intermediate. No V0OCs were detectad in the groundwater samples.
SVOCs in the Surficial Aquifer. Based on the results of SVOC analyses aof

groundwater, bis{2-ethylhexyl)phthalate was detected in two of four shallow wells
(CEF10MW3, CET10MW4) at concentrations of 2J micrograms per liter (ug/4) and &J
pg/# respectively. The FDEP primary drinking water standard for bis(2-ethyl-
hexyl)phthalate is 6 pug/#. Bis(Z2-ethylhexyl)phthalate was identified as both a
HHCPC and an ecological CPC in the surficial agquifer by the BRA. HNo other SVOCs
were detected in the surficial aquifer.

SVOCs in the Intermediate Aquifer. Bis{2-ethylhexyl)phthalate was also detected
in the single deep well (CEF1OMW1l) at a concentration of 5J pg/f. As indicated

CEC-0U4 A
MVL.10 96 4-6



above, the FDEP primary drinking water standard for bis(2-ethylhexyl)phthalate
is 6 pg/2. No other SVOCs were detected in the surficial aquifer.

Pesticides and PCBs in the Surficial Aquifer, No pesticides or PCBs were
detected in the groundwater samples collected from the surficial aquifer.

Pesticides and PCEs in the Intermediate Aquifer. No pesticides or PCBs were
detected in the groundwater sample collected from the intermediate aquifer.

Inorgapic Analvtes in the Surficial Aguifer. A total of 11 TAL inorganic
analytes were detected In the groundwater samples collected from the surficial
aquifer. Table 4-2 summarizes the results of all organic and inorganic analytes
detected in surficial aquifer and denotes human health and ecological GPCs
identified in the BRA. The distribution of the analytes identified as human
health CPCs is presented on Figure 4-2,

Aluminum and iron were detected at concentrations exceeding FDEP secondary
drinking water standards of 200 ug/! and 300 ug/f, respectively. Aluminum was
detected at concentrations of 669 ug/f and 1,170 pg/f in wells CEFLOMW4 and
CEF10MW5, respectively. Iron was detected at concentrations ranging from 529
pg/l to 2,680 pg/l in wells CEF1OMW2, CEF1OMW3, CEF10MW4 and CEF10MWSS.

Aluminum and iron were identified as both human health and ecological CPCs.
Manganese was identified as an ecological CPC. Manganese was detected in one of
four wells (CEF1OMWSS) in both samples of the duplicate pair at an average
concentration of 49.4 pg/l. The FDEP secondary drinking water standard for
manganese {50 pg/2) was not exceeded.

Inorganic Analytes in the Intermediate Aguifer. A total of five TaAL inorganic
analytes were detected in the groundwater samples collected from the intermediate
aquifer including calcium, magnesium, potassium, sodium, and cyanide. A summary
ct the detected concentrations is presented in Table &4-3. The detected
concentrations were compared with published FDEP standards. The primary drinking
water standards for cyanide (200 pg/£) and sodium (160,000 ug/f) have not been
exceeded. The FDEP does not have a published standard for caleium, magnesium,
or potassium.

4.2.3 Burface Water and Sediment Two surface water and sediment samples
(CFl08W/SDl, CF108W/5D2, CFlOSW/SD2D) were collected in the Rowell Creek
tributary located along the northern boundary of QU 4. As discussed in Section
3.2, land surface in the vicinity of the tributary located along the northern
gsite boundary slopes generally westward rather than northward toward the
tributary. Therefore, it is unlikely that a complete pathway via overland flow
or groundwater migration from OU 4 to the tributary exists. East of CU 4, the
tributary lies parallel to and within 200 feet south of the flightline. It is
anticipated that source water for the tributary is partially derived from surface
water runoff from the flightline area. Hence, analytes detected in the surface
water or sediments are likely due te flightline activities. Due to the lack of
a complete pathway and the likelihood that detected analytes are the result of
flightline activities, the analytical results of the surface water and sediment
samples collected in the Rowell Creek tributary were not included for evaluation
in the BRA. A summary of the TAL and TCL analytes detected in the surface water
and sediment samples 1is presented in Tables 4-4 and 4-5 for reference only.
Regulatory screening concentrations have not been provided since the surface
water and sediment samples were not evaluated.

CEG-OU4 R
MVL 10 96 4-7
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Table 4-2
Summary of Organic and Inorganic Detections in Surficial Aquifer Groundwater

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

A It o g | S| Fonss Sundars and
Detection' Limits Concentrations Concentrations® Congzentration® Guidanae Concentrations

Semivolatites (ug/f)

his{2-Ethythexyliphihalale # 2/4 10 24-64 44 NA 8
Inorganic Analytes (pg/l)

Alurninum # 2/4 200 669 - *1,060 864 776 200
Barium 2/4 200 “16.5-185 175 41.2 2,000
Calcium 3/4 5,000 2,380 - *14,100 9,310 380 NSC
Chromium 1/4 10 ‘3.8 3.8 70 100

Iron # 4/4 100 529 J - ‘2,180 J 1,140 450 300
Magnesium 4/4 5,000 544 - 2,670 1,290 1,290 NSGC
Manganese # 1/4 15 *40.4 49.4 9.8 50
Nickel 1/4 40 *135 135 az 100
Potassium 4/4 5,000 215 - 704 464 1,680 NSC
Sodium 4/4 5,000 2,710 - *5,570 4,360 1,150 160,000
Vanadium 2/4 50 27-%4J 3.5 a6 49

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejecied values).

2 The mean of detected concentrations Is the arithrmetic mean of ail samples in which the analyte was detected; it does not include those samples with a "U" or "UJ"
validation qualifier for that analyte

2 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples,

* Value is the average of a sample and its duplicate.

Notes. The average of a sample and its duplicate 1s used for all table calculations.

Sample lecations include CEF10MW2, CEF10MW3, CEF10MW4, CEF10MWSS.
Duplicale samples include CEF10MWSS and CEF10MW5SD.

49/t = micrograms per liter

= these chemicals represent human health chemicals of potential concern
J = indicates chemical identified by cherist but quantity was estimated.
NA = not appropriate.
# = these chemicalis represent ecological contaminants of potential concern.
NSG = no screening concentration available.
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Table 4-3
Summary of Organic and Inorganic Detections in Intermediate Aquifer

Remedial Investigation, Operable Unit 4
MNaval Air Station Cecil Field
Jacksonville, Florida

Reporting Detected Florida Standards and

Analyte Limit Concentration Guidance Cancentrations

Semivolatile Organic Compounds (ug/!}

bis(2-Ethylhexyl}phthalate 10 5. 6

Inoraanic Analytes (gg/f)

Calcium 5000 37,500 NSG
Magnesiurn 5000 19,400 NSC
Potassium 5000 1950 NSC
Sodium 5000 19,600 160,000
Cyanide 10 2.8 200

Notes: Sample CEF10MW1.
No duplicate samples included.
©9/2 = micrograms per liter.
NSC = no screening concentration available.
J = indicates chemical identified by chemist but quantity was estimated.
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Table 4-4
Summary of Organic Detections in Surface Water' and Sediment

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Fieid
Jacksonville, Florida

Frequency Range of Range of Mean of
Analyte of Reporting Detected Detected
Detection® Limits Cancantrations Concentrations®

SEDIMENT

Volatile Organic Compounds {ug/kg}

2-Butanone 2/2 13-19 4J-*6J 5.2
Toluene 2/2 B-19 6J-a 7.3

Semivoiatile Organic Compounds (ug/kg)

Di-n-butylphthalate 2/2 44D - 620 el -92 } as
Benzo(b)fluoranthena 1/2 440 45 J 46
Benzo(a)pyrene 1/2 440 46 J 46
Indeno(1,2,3-cd)pyrene 1/2 440 40 J 40
Benzo(g.h,i,)perylene 1/2 440 43 J 43

Pesticides/PCBs (yg/kg)

4,4-DDE 1/2 5 *0.37 J Q.37
4,4-DDD 1/2 5-6 154 1.5
4,4-DDT 1/2 5 34 37

Total Recoverable Petroleum Hydrocarbons (pg/kg)

TRPH 2/2 16 - 67 250 - 710 480

' No organic analytes were detected in the surface water samples.

? Freguency of detection is the number of samples in which the analyte was detected divided by the total
number of samples analyzed (exciuding rejected values),

* The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was
detected; it does not include those samples with a "U" or "UJ" validatian qualifier for that analyte.

* Value is the average of a sample and its dupiicate,

Notes: The average of a sampie and its duplicate is used for ail table caleulations.

Samples include CF1QSD1 and CF10S02
Duplicate sampie CF10SD20.

©g/kg = micrograms per kiiogram.

J = indicates chemical identified by chemist but quantity was estimated.
PCBs = polychlonnated biphenyls.

ODE = dichlorodiphenyldichleroethene,

DCD = dichiorediphenyldichloroethane.

DET = dichlorodiphenyltrichlaroethane

TRBPH = total recoverable petroleum hydrocarbons.

CEC-0U4 Rl
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Remedial Investigation, Operable Unit 4
MNaval Air Station Cacil Field
Jacksonville. Florida

Table 4-5
Summary of Inorganic Detections in Surface Water and Sediment

Frequency Range of Range of
Analyte of Reporting Detected

Detection’ Limits Caoncentrations
Surface Water Inorganics (yg/t)
Aluminum 2/2 200 340 - 1030
Calcium 2/2 5,000 10,200 - 14,000
Iran 1/2 100 aao
Magnesiurn 2/2 5,000 *ga1 - 1000
Manganese 2/2 15 o7 - 12
Sodium 2/2 5,000 1,770 - 1,990
Vanadium 2/2 50 "18-39
Sediment Inorganics (mg/kg)
Alumninum 2/z 40 1,690 - 1,700
Barium 2/2 40 31-%7.4
Calcium 2/2 1,000 186 - *1,680
Chromium 2/2 2 ‘2gd-33
Iron 2/2 20 *518 J - 519
Lead 1/2 0.6 5.0
Magnesium 1/2 1,000 288
Manganese 2/2 3 43-79.8
Selenium 1/2 1 284J
Sodium 2/2 1,000 268 J - *352
Vanadium 2/2 10 4.7 - 5.1

J =

#g/ X - micrograms per titer.
mg/kg = milligrams per kilogram.
indicates chemical identified by chemist but quantity was estimated.

Samples include CF10SW1/SD1 and CF108W1/8D1.
Duplicate sample CF10SW2D/S020

' Freguency of detection 1s the number of samples in which the analyte was detected
divided by the total number of samples analyzed (excluding rejected values).
?Value Is the average of a sample and its duplicate.

Mates: The average of a sample and its duplicate is used for all table calculations.

CEC-CU4 Ri
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Seven surface water and sediment samples (RCSW4, RCSW5, RCSW6, RCSW7, ROSWE,
RCSW8A, and RCSW9) were collected in the segment of Rowell Creek that paraliels
OU 4 during the investigation of 0U 1. The interpretation of the detected
analytes, presented in the Remedial Investigation and Baseline Risk Assessment
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a), was reviewed for this RI.
The Baseline Risk Assessment concludes that the calculated risks for humans
associated with exposures to contaminants in surface water and sediment in Rowell
Creek adjacent to OU 1 are within the USEFA acceptable cancer risk range and the
USEPA guidance values for noncarcinogenic effects.

Impairment of the benthic macroinvertebrate community and sediment toxicity were
observed at two of seven sampling locations in Rowell Creek adjacent to Site 1
(RC-SW/SD-6, RC-5W/8D-7). The chemical analytical data for the surface water and
sediment samples collected at the lecaticons exhibiting the adverse biological
response were compared with chemical analytical data for the surface water and
sediment samples collected at unaffected locations. The results of the
comparison suggest that the analytes present in surface water and sediment, at
the concentrations detected, are not the likely cause of the observed adverse
biological response. Rather, an association between the observed effects and the
discharge of surface water from the tributary originating on Site 2 1s suggested.

According to the Remedial Investigation Report, OU 4 was not identified as a
possible source of analytes detected in the surface water and sediments in Rowell
Creek. Refer to the Remedial Investigation and Baseline Risk Asgsessment
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a) for a complete discussion
of the evaluation of surface water and sediment in Rowell Creek.

CEC-QU4 RI
MVL.10.96 4-13



Fd



0’'S H31dVHD






5.0 CONTAMINANT FATE AND TRANSPORT

According to the findings of the BRA presented in Chapters 6.0 and 7.0 of this
report, no significant risk to human health or the environment from exposure to
analytes detected in the soil or groundwater at OU 4 or in the surface water or

sediment in nearby Rowell Greek were identified. Therefore, fate and transport
mechanisms for the detected parameters were mnot evaluated.
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MVL.1D 98






0’9 H31dVYHOD






6.0 HUMAN HEALTH RISK ASSESSMENT

6.1 HUMAN HEALTH RISK ASSESSMENT (HHRA) . An HHRA was conducted as part of the
BRA for OU 4. The purpose of the HHRA is to characterize the risks associated
with the potential BXposures to site-related chemicals. The methodology for the
HHRA is described in the GIR.(ABB—ES, 1996) and consists of the following steps:

. evaluating the dppropriateness of the data,

. selecting CPCs and tonducting eXposure assessment,
. toxicity assessment, and

. risk characterization.

6.1.1 Data Evaluation The data qualicy objectives (DQ0s) for collecting
environmental samples and conducting laboratory analyses are described in the
RI/FS Workplan (ABBR-ES, 1994). Chemical analyses were performed in accordance
with CLP Statement of Work. The analytical results were evaluated, using the
national functional guidelines {USEPA, 1988b; 1991) ta assess the laboratories’
compliance with the analytical methodology. Based on a third party's evaluation
of the analvtical data’s conformance with the DQ0s, the data Presented are

6.1.2 Selection of Human Health Chemicals of Potential Goncern (HHCPG) HHCPCs
ate potentially site-related chemicals or analytes that have been detected at
toncentrations that are shove Standards or Euldelines; above risk—based,screening
concentrations; and for inorganic analytes, ahove background screening
concentrations.  HHCPC selection methodology is described in the GIR, The

An eXposure Point concentration {EPC) for each HHCPC was used to estimate g
reasonable maximum eXposure for each site medium. Since less thanp 10 samples per
environmental medium were collected at QU 4, the maximum detected concentration
of each HHCPC was used as the EPC (USEPA, 19923 . The Process for eéstablishing
an EPC is described in the GIR.

6.1.2.1 Surface Soil Six surface soil samples and one duplicate were collected
(Figure 2-1). Surface soil samples evaluated inp the HHRA include CF10851,
CF10582, CF10853, CF10584, CF10S8585, CF105s5D (duplicate), and CF10856. The
maximum detected ctoncentration for each analyte detected in the surface soil
samples was compared to USEPA Region IIT risk-based concentration (RBG) {USEPA,
1995a), ¥lorids S5CG (FDEP, 1995y, and, in the cage of inorganic analytes,
background Screening concentrations,

Table 6-1 Presents all of the detected analytes and the RBCs, 5C0Gs, and
background screening concentrations used for comparison. The s0il samples
comprising the background data Set are also identified.

HHCPCs selected for surface soi] samples collected at OU 4 include three
inorganic compounds (aluminum, darsenic, and iron) and TRPH (Table 6-1}, The
SXposure point concentrations used faor calculating risk are ldentified in Table

CEC-0U4. Ry
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Table 6-1
Selection of Human Health Contaminants of Potential C

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

oncern in Surface Soil

Frequency Reporting Detected \ Backgrc.nund Risk-based Florida Sail Analyte .

Anaiyte of Detection® Lirnit Range Concentration Mean Screemng . Concentration® C'Ieanusp HHCPGC? Reason
Range Concentration Goals (ves/No)

Volatila_Organic Compounds laikg)

Methylene chionde 1/6 6-14 3J 3J NA 85,000 16,000 No 506

Semivolatile Organic Compounds {(ug/kgl

Di-n-butylphthatate 5/6 380 - 480 21 J- 140 55.3 NA 780,000 7,300,000 No S, G

Inorganic Analytes {mg/kg)

Aluminum 6/6 40 144 - 7,830 1,980 2,370 7,800 75,000 Yes

Arsenic 1/6 20 27 2.7 ND *0.43 08 Yos

Barium 1/6 40 10.3 10.3 9 550 5,200 No 8. G

Caleium 4/6 1,000 179 - 6,350 4,062 458 1,000,000 NSC No 5

Chromium 1/6 2 17 17 4.6 a9 ° 290 No 8, G

Cobalt 1/6 10 D.67 0.67 ND 470 4,700 No 5 G

fron 6/6 20 140 J - 3,150 J 2,180 648 2,300 NSC Yes

Lead 6/6 06 13J-72 4.8 6.4 % 400 500 No 8, G

Magnesiurm 6/6 1,000 16- 115 787 108 460,468 NSC MNo S

Manganese 65/6 3 18-117 5.4 8.6 39 370 No 5 G

Potassium 1/6 1,000 59.4 59.4 ND 1,000,000 NSG No S

Sodium 2/6 1,000 200 - 253 J 227 ND 1,000,000 NSC No S

Vanadium &/6 10 0.74 - 28.5 7 4.6 55 490 No 8 G

Total Petroleum Hydrocarbons {mg/kal

TRPH 6/6 12-15 26 J-270J 100 NA NSC " 80 Yes

See notes on next page.
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Table 6-1 (Continued)
Selection of Human Health Contaminants of Potential Concern in Surface Soil

Remmedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

1

Fraquency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed {excluding refected values).

The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. & does not include thase samplas with "R*, “U", or “UJ" validation
qualifiers.

The background screening vaiue Is twice the average of detected concentrations for inorganic analytes in background samples,

For all chemicals except the essential nutrients {calciurn, magnesium, potassium, and sedium), U.S. Enviranmental Protection Agency (USEPA) Region IIl Risk-Based
Concentration (RBC) table for residential surface soil exposure per January 1993 guidance {Selecting Exposure Routes and Contaminants of Concern by Risk-based Screening,
EPA/903/R-83-001) was used for screening. Actual values are taken from the USEPA Regian Il RBC tables daled Octobar 4, 1995, which are based on an excess lifetime cancer
nsk of 10® and an adjusted hazard quotient of 0.1. For the essential nutrient, screening values were derived based on recommended daily allowances

Florida Department of Environmental Protection memaranda titled "Soil Cleanup Goals for Florida" dated September 29, 1995 and "Applicability of Soi Clean-up Goals far
Florida,” dated January 19, 1996

Analyte was included or exciuded from the risk assessment for the following reasons.

B = the maximum detected concentration did not exceed twice the arthmetic mean of detected concentrations at background locations and will not be considered further.

S = the maximum detected concentration did not exceed the risk-hased screening concentration and will not be considered further.

G = the maximum detected concentration did naot exceed Florida soil cleanup goal concentrafion and will not be considered further.

The value 1s the average of a sample and ils duplicate For duplicate samples having one nondetect vaiue, 1/2 the contract-required quantitation limit/coniract-required
detection timit is used as a surragate

The vatue is based on arsenic as a carcinogen,

The value is based an hexavalent chromium form,

The value for lead is based on the USEPA Office of Solid Waste and Emergency Response Directive No. 9355.4-12 "Revisad Interim Recommended Soil Cleanup for
Comprehensive Environmental Response, Compensation, and Liability Act and Resource Conservation and Recovery Act Sites.” [USEPA, 1994)

The screening value is from FDEP Soil Thermal Treatment Facilities (Florida Administrative Coda 62-775) dated November 1992,

Notes: The average cof a sample and its duplicate is used for all table calculations,

Samples include CEF10S51, CEF108S2, CEF10S53, CEF10554, CEF105S5, and CEF10SSs.

Duplicate samples include CEF10SS5D,

Background samples include CEFBSSOS, CEFBSS06, CEFBSS07, CEFBSS08, CEFBS509, CEFBSS09D (Duplicate), CEFBSE010, CEFBSSO11, CEFBSS012, CEFBSS013,
CEFBSS014, and CEFBSS015,

HHCPC = humnan health contaminants of potential concern,

1a/kg = micrograms per kilogram.

J = indicates chemical identified by chemist, but quantity was estimated.
NA = not appropriate.

mga/kg = milligrams per kilogram.

ND = not detected,

NSC = na screening concentration available.




Table 6-2
Surface Soil Exposure Point Concenirations tor
Human Heaith Contaminants of Potential Concern

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

) Exposure
Chemical Frequency | Maximum Detected | g5e )02 Point
of Detection Concentration .3
Concentration
Inorganic Analytes [mg/kg)
Auminum 6/6 7,830 NG 7,830
Arsenic 1/6 27 NC 27
Iron 6/6 9,150 J NC 9,150
TRPH 6/6 270 4 NC 270

! Frequency of datection is the number of samples in which the analyte was detected divided by the number of
samples analyzed {excluding rejected values).

2 The 95 percent UCL is calculated on the arithmetic mean of all samples using one-half the contract-required
quantitation limit ar contract-required detection limit {CRQL/CRDL) far samples reported as nondetected concentra-
tians.

? The exposure point congentration equals the 95 percent UCL unless the maximum detectad concentration is less
shan the 95 percent UCL. If there are nine of less total samples, the maximum detected concentration is the
axposure point concentration.

MNotes: % = percent.
UCL = upper confidence limit.
mg/kg = milligram per kilogram.
NC = not calculated.
J = indicates chemical identified by chemist, but quantity was estimated.
TRFH = total recoverable petroteum hydrocarbons.

CEC-DU4.Al
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6.1.2.2 Groundwater Four unfiltered groundwater samples and one duplicate
sample were callected at Site 10.

Section 3.5 of this report discusses the different hydrogeological zones located
at OU 4. All wells except CEF-10-1D were installed in the upper portions of the
surficial aquifer. Monitoring well CEF-10-1D was installed in the intermediate
aquifer. Migration of contaminants from the surficial aquifer to the intermedi-
ate aquifer is unlikely; therefore, CEF-10-1D was not included in +this HHRA.
Groundwater samples evaluated in the HHRA included CEF1OMW2, CEF10MW3, CEF1OMW4 ,
and CEF10MW5S and its duplicate sample CEF10MW5SSD, Monitoring well locations are
indicated on Figure 2-1.

Table 6-3 presents all of the detected analytes and the RBCs, Florida guldance
concentrations, and background screening concentrations used for comparison. The
groundwater samples comprising the background data set are also identified.

HHCPCs selected for groundwater associated with OU 4 include one SV0OC (bis(2-
ethylhexyl)phthalate) and three inorganics (aluminum, iron, and manganese) (Table
6-3). The EPCs used for calculating risk are identified in Table 6-4.

6.1.2.3 Surface Water and Sediment Surface water and sediment samples were
collected in a tributary north of the site, There is mno apparent overland or
groundwater migration pathway from OU 4 to the tributary north of the site.
Therefore, these media are not evaluated in this HHRA.

6.1.3 Exposure Assessment The exposure assessment is conducted to assess
hypothetical pathways whereby humans are potentially exposed to analytes detected
at the site. The exposure assessment used the EPCs and hypothetical pathways to
estimate the magnitude of actual and/or potential human eXposure, and the
frequency and duration of exposure. This process was performed for both current
and potential future site usage. Figure 6-1 describes the hypothetical exposure
pathways in which humans could potentially be exposed to chemicals detected at
the site. A summary of potential exposure pathways Including medium and route
of exposure, the potential exposed population, and the rationale for salection
or exclusion is provided in Table 6-5 and described in Paragraphs 6.1.3.1 and
6.1.3.2 for surface soil and groundwater, respectively, Receptor-specific
eXposure parameters for each eXposure scenario are presented in Appendix F.1,
Risk calculation spreadsheets in Appendix F.5 contain the assumed exXposure
parameters and calculations of site-specific cancer and noncancer risk.

6.1.3.1 Surface Soil Residential development is unlikely due to the site'’s
proximity to the runway; however, this RI evaluated the residential exposure
scenario as a worst case scenario. Excavation activities, such as installation
oef utility lines, are unlikely because of the additional expense Incurred due to
working around the building rubble found at the site. Therefore, the excavation
worker was not evaluated in this HHRA.

Although the area is in a restricted portion of the installation, adult and
adolescent trespassers could obtain access to the site. Site maintenance workers
could be exposed to contaminants in surface soil while performing routine
maintenance, such as weed control . Hence, exposure of adult and child residents,
Crespassers, and site maintenance workers to surface soil contaminants through
ingestion, dermal contact, and inhalation of particulates was evaluated in the

HHRA .

CEC-0U4. Al
MVL.10 96 6-5



a6 0l AN
14 #N0-23D

99

Table 6-3
Selection of Human Health Contaminants of Potential Concern in Groundwater

Remedial investigation, Operable Unit 4
Naval Air Station Cecil Fieid
Jacksonville, Florida

Frequency Rep'ortmg Detected Backgrqund Risk-based F]Prida Analyte
Analyte of L Limnit Cancentration Mean’ Screening . Concentration® Guldancle . HHCPC? Reason®
Detection Range Range Concentration Concentration (Yes/No)
Semivolatile Organic Compounds (zg/?)
bis(2-Ethylhexyl}phthalate 2/4 10 2J-64 4J NA 48 6 Yes
Inorganic Analytes (pg/t)
Aluminum 2/4 200 669 - 71,059 5 864 776 3,700 200 Yes
Barnum 2/4 200 ’16.45- 185 17.5 41.2 260 2,000 No B8
Caleium 3/4 5,000 2,380 - "14,100 9,310 380 1,055,398 NSC No S
Chramium 1/4 10 3,75 38 70 "1g " 100 No B
fron 4/4 100 520 J - "2,180 J 1,140 450 1,100 300 Yes
Magnesium 4/4 5,000 544 - 2,670 1,290 1,290 118,807 NSC No S
Manganese 1/4 15 749.35 49.4 9.8 18 50 Yas
Nickal 1/4 40 713.45 135 32 73 100 No B
Potassium 4/4 5,000 215 - 704 464 1,580 297,016 NSC Na B
Sodium 4/4 5,000 2,710 - '5,570 4,360 1,180 396,022 160,000 No 5 G
Vanadiurm 2/4 50 27-744 s 96 26 49 No B

Ses notes on next page.




88°0L7ANW
4 PN0-230

49

Table 6-3 (Continued)
Selection of Human Health Contaminants of Potential Concern in Groundwater

Remedial investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values),

The mean of detected concentrations is the arithmetic mean of all samples in which the analyle was detacted. It dees not include those samples with "R, "U" ar “UJ"
validation qualifiers,

The background sereening value 1s twice the average of detected concentrations for inorganic analytes in background samples,

For ali chernicals except the essential nutrients {caleium, magnesium, potassium, and sodium). U.S. Environmental Protection Agency (USEPA} Region IIl Risk-Based
Concentration (RBC) table for tap water exposure per January 1993 guidance {Selecting Expasure Routes and Cantaminants of Concern by Risk-based Screening,
EFA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region IIt RBC tables dated October 4, 1995, which are based on an excess lifetime
cancer risk of 10° and an adjusted hazard quotient of 0.1. For the essential nutrient, screening values were derived based on recommended daily allowances.

The values are from Flonda Department of Envirenmental Protection "Ground Water Guidance Concentrations,” June 1994.

Analyte was included or excluded from the risk assessment for the following reasons;

B = the maximum detected concentration did not exceed twice the arithmetic mean of detected concentrations at background locations and will not be considerad further.
S = the maximum detected cancentration did not exceed the risk-based screening concentration and will not be considered further.

G = the maximum detacted cencentration did not exceed Flarida’s guidance coneentration and will nat be considered further,

The value is the average of a sample and its duplicate. For duplicate samples having one nandetect value, 1/2 the contract-required quantitation limit/contract-required
detection limit is used as a surrogate.

The value is based on hexavalent chromium form.

Notes: The average of a sample and its duplicate is used far all table calculations.

Samples include GF10MW2, CF10MW3, CF10MW4, and CF10MWSS,
Duplicate samples Include CF10MWSS,
Background samples include CFBKMW1S, CFBKMW2S, CFBKMW4S, CFBKMWASD {Buplicate), CFBKMWS5S, CFBKMWYS, and CFBKMWSS

HHCPC = human health contaminants of potential concern.

#3/1 = micrograms per liter,

J = indicates chemical identified by chemist, but fquantity was estimated.
NA = not appropriate.

NSC = na screening concentration available.




Table 6-4
Groundwater Exposure Point Concentrations for
Human Health Contaminants of Potential Concern

Remedial {nvastigation, Operable Unit 4
Maval Air Station Cecil Fieid
Jacksonville, Florida

ooy | MmOt | gnocs | fan
Concentration

Semivolatils Organic Compounds (ug/!)
bis(2-Ethylhexyl}phthalate 2/4 6J NC 6
Inorganic Analytes {(ug/f)
Aluminum 2/4 1,060 NC 1,060
Iron 4/4 2,180 J NC 2,180
Manganese . /4 *49.4 NC 49,4

' Frequency of detsction is the number of samples in which the analyts was detected divided by the number of
samples analyzed {exciuding rejected values).

? The 95 percent UCL is calculated on the arithmetic mean of all samples using one-half the contract-required
guantitation limit ar contract-required detection limit for samples reported as nondetected concentrations.

? The exposure point concentration equals the 55 percent UCL unless the maximurn detected concentration is iess
than the 95 percent UCL. If thera are nine or less total samples, the maximum detected concentration is the
exposure point concentration.

* Vaiue is the average of a sample and its duplicate.

Notes: % = percent.
UCL = upper canfidence limit.
Lg/t = micrograms per liter,
J = indicates chemical identified by chemist, but quantity was estimated.
NC = not calculated.

CEC-DU4 B
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Table 6-5

Summary of Potential Exposure Pathways,

Operable Unit 4

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field

Jacksonville, Florida

Medium of . " Selected for " .
Exposure Route of Exposure Patentially Exposed Population Evaluation? Reason for Selection or Exclusion

Current Land Use

Surface Soll Dermal contact with sotl, Resident (child and adult) Na No humans currently reside at OU 4. Adclescents and
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes adults may be axposed to contaminants in the surface soil
lation of fugitive dust Qccupational worker (adult) No while trespassing. Site maintenance workers may be ex-

Site maintenance worker (adult) Yes posed to contaminants in surface soil while perfarming
routine site activities.

Subswfaca Soil Dermal contact with sail, Excavation worker {adult) No Exposure 1o excavation worker is not expected because
ingestion of soil, and inha- the fill material contains building rubble, making exca-
lation of fugitive dust, vation activities very difficult. Site records do not indicate

subsurface contamination.

Groundwater: Ingestion of groundwater as Resident (adult) No There are no current exposures to groundwater.

Surficial Aquifer drinking water and inhalation
of valatiles while showering

Surface Water Ingestion and dermal contact  Trespasser {adolescent and adult) No Stormwater runoff from the site migrates toward Roweil
with surface water. Creek, which is part of another study and will not be

considered in this study. The tributary located north of the
sita is not expected to receive runoff from the site,

Sediment Ingestion and dermal contact ~ Trespasser (adolescent and adult) No Stormwater runoff from the site migrates toward Rowell
with sediment. Creak, which is part of another study and will not be

considered in this study. The tributary located north of the
site is not expected to receive runoff from the site.

Future Land Use

Surface Soil Dermal contact with sail, Resident (child and adult) Yes Residents and site maintenance workers could be ex-
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes posed fo contaminants in surface soil during everyday
lation of fugitive dust, Occupational worker (adult) No activities,

Site maintenance worker {adult) Yes

Subswrface Soil Dermat contact with soil, Excavation worker (adult} No Exposure to excavation worker is not expected because
ingestion of seil, and inha- the fill material contains building rubble making excava-
iation of fugitive dust. tion activities very difficult. Site records do not indicate

subsurface contamination.

Groundwater: Ingestion of groundwater as Resident {adult and child) Yes If OU 4 or areas downgradient of OU 4 are developed for

Surficial Aquifer

drinking water and inhalation
ol volatiles while showering.

residential use, drinking water wells in the surficial aquifer
could be influenced by contaminants in the groundwatar
associated with OU 4. Therefore, future residents could
be exposed to contaminants in the surficial aquifer.




6.1.3.2 Groundwater Currently, groundwater at OU 4 is not used for any potable
or nonpotable purpose. However, if areas hydraulically downgradient of OU 4 were
developed for residential use, then exposure to contaminants in groundwater could
be an exposure pathway. Therefore, hypothetical future domestic use of the
surficial aquifer (adult ingestion and inhalation of volatiles while showering
and child ingestion) was evaluated in the HHRA.

6.1.4 Toxicity Assessment The purpose of the toxicity assessment is to identify
adverse effects associated with exposure to each HHCPGC and to identify the
relationship between level of exposure and severity or likelihood of adverse
effects. The toxicity assessment methodology is discussed in the GIR. The GIR
and Appendix F.2 to this report contain brief toxicity summaries for HHCECs
identified in surface =so0il and groundwater at OU 4. Appendix F.3 contains dose-
response information for the HHCFCs. Dose-response values used in this HHRA were
current as of September 1996 for the Integrated Risk Management System (IRIS) and
November 1995 for the Health Effects Assessment Summary Tables (HEAST)., This
information is used in the risk characterization (Subsection 6.1.5) to estimate
the excess lifetime cancer risk (ELCR) for carcinogens and the noncancer or
hazard index (HI) for all HHCPCs. Uncertainties associated with chemical-specific
toxicity values are discussed in Subsection 6.1.6.

6.1.5 Risk Characterization Risk characterization invelves integration of the
exposure and-toxicity assessments into a qualitative or quantitative expression
of potential human health risks associated with contaminant exposure. Both
carcinogenic and noncarcinogenic risks were estimated for each HHCPC and each
complete exposure pathway selected for evaluation in the eXposure assessient.
Risk estimates for potential exposures to surface soil and groundwater under
current and assumed future land-use scenarios are discussed in Paragraphs 6.1.5.1
and 6.1.5.2, respectively. Table 6-6 summarizes the cancer and noncancer risk
under a current land-use scenario. Figure 6-2 summarizes the ELCR associatad
with current land use, and Figure 6-3 summarizes the HI for current land use.
Table 6-7 summarizes the cancer and noncancer risk for assumed future land use.
Figure 6-4 summarizes the ELCR, and Figure 6-5 summarizes the HI for future land
use,

6.1.5.1 Surface Soil The risk calculations for surface soil exposure scenarios
are shown in Tables F.5-1 through F.5-10 in Appendix F.5. The current surface
soil exposure scenarios are the aggregate (combined adult and adolescent}
trespasser and site maintenance worker. The ELCR associated the aggregate
trespasser and site maintenance worker exposed to surface soil ingestion, dermal
contact, and fugitive dust inhalation are 4x1077 and 8x1079, respectively. For
future land-use exposure scenario, the aggregate (combined adult and child)
resident ELCR is 6x10°°%. Arsenie is the only carcinogen detected in the surface
soil samples that exceeded screening criteria. The ELCR associated with arsenic
exposure 1s within the USEPA’'s allowable FELCE range (1x107* to 1x10°%) bhut is
above Florida's risk guidance value (1=1075) .

The residential exposure scenario may not be representative of conditions likely
to occur at the site. The site is located next to a runway, which is an
economically important area that would preclude residential development. A
realistic land-use scenario would consist of the aggregate trespasser or site
maintenance worker. The aggregate trespasser or site maintenance worker have an
ELCR of 4x1077 and 8x107%, respectively. The ELCR for the trespasser and site

CEC-0U4 R|
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Table 6-6
Current Land-Use Risk Summary

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Medium and Receptor Exposure Route Hi ELCR
Current Land Use
Surface Soil
Adult trespasser Incidental ingestion 0.01 2x107
Dermal contact 0.02 110° -
Inhalation of particulates ND 5x10°7"?
Total adult traspasser risks 0.03 21”7
Adolescent trespasser Incidental ingestion 0.02 2x107
Dermal contact 0.02 7x10°
inhalation of particulates ND a1
Total adolescent trespasser risks 0.04 2x107
Total trespasser risks NA 4x107
Site maintenance worker Incidental ingestion 0.003 710"
Dermal contact 0.009 ex10*
Inhalation of particulates ND 2x10™
Total site maintenance worker risks .01 Bx10°®

Ml = hazard index.

NA

net applicable.

Notes' The values used in this table are calculated in Appendix F.5.

ELCR = excess lifetime cancer risk.
ND = no toxicity values available for calculation.

CEC-OU4.RI
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Table -7
Future Land-Use Risk Summary

Remedial Investigation, Operable Unit 4
MNaval Air Station Cecil Field
Jacksonville, Flarida

Medium and Receptor Exposure Route HI ELCA
Future Land Usa
Surface Sail

Adult Resident Incidental ingestion 0.08 2107
Dermal contact 0.01 1107
Inhalation of particulates ND 3x10'°

Total adult resident risks 0.09 2x10°

Child Resident Incidental ingestion 07 4x10®
Dermal contact 0.2 ax10%®
Inhalation of particulates ND 3x10°

Total child resident risks 0.9 4x10™

Total Resident risks NA Ex107°

Adult trespasser Incidental ingestion 0.01 2107
Dermal contact 0.02 x10%

Inhalation of particulates ND 5x10?

Total adult trespasser risks 0.03 23107

Adolescent trespasser Incidentai ingestion 0.02 107
Dermal contact .02 7x10%

Inhalation of particulates ND 3x10™

Total adolescent trespasser risks 0.04 2x107

Total tragpasser risks NA 4x107

Site maintenance worker Incidental ingestion 0.003 7x10°%
Dermal contact 0.009 Bx10*

Inhaiation of particulates ND 2x10™"

Total site maintenance worker rigks 0.0t 8x1p®

Notes: The values used In this table are calculated in Appendix F.5.

HI = hazard index.

ELCR = excess lifetime cancer rigk.

ND = no toxleity values available for caiculation.
NA = not applicabla.

CEC-0U4 RI
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maintenance worker is within the USEPA's allowable cancer risk range (1x107* to
1x10°®) and below Florida's risk guidance value (1x107®%),

For current land-use surface soil exposure scenario, the HIs for the child and
adult trespasser and site maintenance worker are 0.03, 0.04, and 0.01,
respectively. The HIs for the potential future exposure scenarios for child and
adelescent residents are 0.9 and 0.09, respectively. The HIs for current and
future land-use scenarios are lower than USEPA’s and FDEP's target HI criteria
of 1.

6.1.5.2 Groundwater The risk calculations for exposure to HHCPCs in groundwater
are shown in Table F.5-11 and F,5-12 in appendix F.5. Currently, there are no
potable supply wells at the site; thus, there is mno human exposure to groundwa-
ter. Future aggregate resident’s ingestion of unfiltered groundwater and
"inhalation of volatiles while showering represents an ELCR of 1x107%, Bis(2-
ethylhexyl)phthalate is the only carcinogen detected in groundwater that exceeded
screening criteria. The ELCR is at the lower end of the USEPA's allowable cancer
risk range (1x107™% to 1x107%} and is at Florida’s risk guidance value (1x107%) .

The HI for groundwater ingestion and inhalation during showering is 0.6 for the
potential future child resident and 0.3 for the potential future adult resident.
These HIs do not exceed USEPA's target HI of 1.

Aluminum and iron in unfiltered groundwater samples were detected at concentra-
tions exceeding Florida’'s Drinking Water Standards (FDEP, 1994). Bis(2-
ethylhexyl)phthalate was detected at a concentration equal to the drinking water
standard. Therefore, remedial goal options (RGOs) will be discussed for these
chemicals in Subsection 6.1.7.

6.1.6 Uncertainty Analysis General uncertainties associated with the
collection, analysis, and evaluation of data; exposure assessment, toxicity
assessment; and the risk estimation process are discussed in the GIR (ABB-ES,
1296) . Site-specific uncertainties important for the interpretation of the
calculated risk estimates for surface soil and groundwater at OU 4 are discussed
belaw.

. Bis(2-ethylhexyl)phthalate is a common plasticizer for resins. Because
bis{2-ethylhexyl)phthalate may be used in sampling and laboratory
equipment, its detection in envirommental samples can often be attributed
to contamination during sample collection or analysis (USEPA, 1991).

. Arsenic is a naturally occurring element. Since mo record of arsenic
disposal has been found, it is likely that the arsenic detected 1s
naturally occurring and, therefore, presents a natural risk.

6.1.7 Remedial Goal Options RGOs are developed for analytes having an
assocjated ELCR greater than 1%x107® or a hazard quotient greater than 0.1.

6.1.7.1 Surface Soil Arsenic was detected in one surface soil sample at a
concentration above Florida's risk guidance level. The surface soil RGO for
arsenic is presented in Table 6-3.

CEGC-DU4 Rl
MVL.10.96 6-18



9E'QL 1AW
™ +00-1330

61-9

Table 6-8
Remedial Goal Options for Surface Soil

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Hazard Index and

Detected ) Excess Lifetime Cancer Risk and . ; ‘
Concentration Exposure Point | Gorresponding Soil Coneentration Cocr:raspondmg S,m' Florida Soil
Analyte Congcentration oncentration Cleanup
Range H
(may/kg) (mg/kag) Goal
10 10°® 10 3 1 0.1
Arsenic 27 27 140 14 14 NR NR NR 0.8

" NRin these calumns indicates that the chemical is not associated with a hazard index greater than 1.

¥ The value is from the Florida Cepartment of Enviranmental Protection memorandurn titled "Applieability of Soil Cleanup Goals for Flarida" dated
January 19, 1996.

Notes: mg/kg = milligrams per kilogram.
NR = the remediaf goal option exceeds the maximum detected concentration: rio action is necessary to achieve this goal.




§.1.7.2 Groundwater No analytes detected in groundwater samples exceeded either
the State or Federal risk guidelines. However, three analytes were detected at
concentrations equal to or exceeding the Florida Primary or Secondary Drinking
Water Standards (FDEP, 1994) and are presented in a groundwater RGO table (Table
6-9). Bis{2-ethylhexyl)phthalate was detected at a concentration equal to the
Florida Primary Drinking Water Standards; aluminum and iron exceeded Florida
Secondary Standards (FDEP, 1994). Secondary standards are not based on risk to
human health, but on aesthetic considerations such as taste and odor.

OU &4 4is mnot suitable for residential or industrial development without
significant alteration to the existing land surface. Also, the site is bordered
on the hydraulically downgradient side by transitiomal upland and floodplain
swamp habitat associated with Rowell Creek, which will likely prevent future
development downgradient of the site. Based on these site-specific consider-
ations, future human exposure to unfiltered groundwater is not expected.

CEC-OU4.AI
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Table 6-9
Remedial Goal Options for Unfiltered Groundwater

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksenville, Florida

Excess Lifetime Cancer Total Hazard Index and '
Detected Exposure Point Risk and Garresponding Carresponding Soil Fiorida
An Cencentration : Soil Goncantration' Concentration? Primary and Federal
alyte Concentration :
Range wa/1) Secondarg( MCL
! Standard
Wa/t) 10" 10° 10 3 1 0.1
bis(2-Ethylhexyl)phthalale 2-8 B 600 60 6 NR NR NR & NS
Aluminum 6649 - 1059 5 1,060 NA NA NA NR NR NR 200 NS
Iran 529 - 2,180 2,180 NA NA NA NR NR NR 300 NS
Manganese 4935 49.4 NA NA NA NR NR NR 50 NS

' NA in these columns indicates that the chemical is not associated with a cancer risk greater than 1x10.
2 NR in these columns indicates that the chemical is not associated with a hazard index greater than 1.
? The value is from ihe Florida Department of Environmental Protection memorandum titled "Florida Ground Water Guidance Concentrations" dated June 1994,
* The Federal MCLs are identified in the U.S. Environmental Protection Agency "Drinking Water Regulations and Health Advisaries" dated May 1995,
Notes: wg/! = micrograms per liter,
MCL = maximum contaminant level,
NR = the remedial goal option exceeds the maximum detected concentration: no action Is necessary fo achieve this goal.
NS = no standard available.
NA = not applicable.
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7.0 ECOLOGICAL RISK ASSESSMENT

This Ecological Risk Assessment (ERA) evaluates actual and potential adverse
effects to ecological receptors associated with exposure to contamination from
OU 4. The ERA for OU 4 was completed in accordance with the methodologies
described in the GIR (ABB-ES, 1996) and current guidance materials for ERAs at
Superfund sites including the following:

. Risk Assessment Guidance for Superfund, Environmental Evaluation Manual
(USEPA, 1989a)

. Ecological Assessment of Hazardous Waste Sites, A Field and Laboratory
Reference (USEPA, 1989b)

. Ecological Assessment of Superfund Sites, An Overview (USEPA, 1991a)
- Framework for Ecologlical Risk Assessment (USEPA, 1992a)

Recent risk assessment guidance inecluding the USEPA "Eco Update" bulletins
(USEPA, 1991b; 1992b; 1992c) and recent publications (e.g., Maughan, 1993; Suter,
1993) were also consulted.

The introduction for the OU 4 ERA includes the problem formulation. Problem
formulation is the initial step of the ERA process whereby receptors, exposure
pathways, and the assessment and measurement endpoints are selected for
evaluation,

Tdentification of Beceptors. Terrestrial and aquatic flora and fauna potentially
occurring at Cecil Field are presented in the GIR (ABB-ES, 1996). A discussion
of flora and fauna observed at 0OU 4 by ABB-ES ecologists 1is provided in
Subsections 7.1.1 and 7.1.2, respectively. The possible occurrence of rare,
threatened, endangered, and commercially expleited speciles 1is discussed in
Subsection 7.1.3,

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are
expected to be found in the upland areas of OU 4, and agquatic receptors are
likely to occur in the wetland pertions of QU 4., Aquatic receptors potentially
inhabiting Rowell Creek, the small tributary in the nerthern portion of the site,
and the drainage ditch and floodplain swamp in the southern portion of the site
{shown on Figure 7-1) include a wvariety of invertebrates, plants, algae,
reptiles/amphibians, and possibly small fish.

Identification of Exposure Pathways. Exposure pathways are identified for four
groups of ecolegical receptors (terrestrial wildlife, terrestrial plants,
terrestrial invertebrates, and aguatic receptors). The exposure pathway includes
a source of contamination, potentially contaminated media, and an exposure route.
The exposure pathways from the OU 4 waste source to ecological receptors are
depicted in the contaminant pathway model on Figure 7-2.

The model depicts all potential exposure pathways, however, shading indicates
only those pathways that are evaluated in the ERA for OU 4. This limitatiom is
necessary to focus the risk evaluation on the pathways for which {l) contaminant
exposures are the highest and most likely to occur and (2) there are adequate
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data pertaining to the receptors, contaminant exXposures, and toxieity for
completion of risk analyses. Exposure pathways evaluated include portions of

food chains (e.g., surface soil - primary consumer - secondary consumer -
tertiary consumer)} as well as other direct and indirect exposures.

Terrestrial Wildlife. The exposure routes evaluated for wildlife represent those
pathways that are believed to contribute the highest potential contaminant
exposures. These exposure routes include ingestion of soil and food items that
are contaminated as a result of accumulation of constituents from site media.
An assumption was made that fur, feathers, or chitinous exoskeleton limit the
transfer of contamination across the dermis; therefore, exposures related to
dermal contact are not evaluated as part of this ERA. Exposures related to
inhalation were not evaluated because this pathway is generally considered an
insignificant route of exposure except in wunusual circumstances, such as
following a spill or release.

Potential contaminant exposures for reptiles and amphibians exist at 0OU 4, but
were not evaluated due to a lack of scientific literature relating contaminant
exposures to adverse responses for these taxa.

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates
may be exposed to contamination in surface soil by direct contact with and root
uptake (plants) or ingestion (invertebrates) of soil. Terrestrial plants may
also be exposed to contamination in groundwater in the southern portion of the
site where water is at the ground surface, or where roots reach a zone of
saturation.

Aquatic Receptors. Exposure pathways evaluated for aquatic receptors {including
invertebrates, plants, amphibians and fish) at OU 4 include direct contact with
groundwater from the surficial aquifer as it discharges to Rowell Creek and the
swamp in the southern portion of the site. No evaluation of risks to aguatic
organisms from exposure to groundwater from the intermediate aquifer was
performed because, as discussed in Section 3.5, groundwater from the intermediate
aquifer does not discharge to the surface at OU 4. Although groundwater from the
surficial aquifer at OU 4 discharges to Rowell Creek, only a qualitative
evaluation of impacts to aquatic organisms in Rowell Creek from OU 4 groundwater
was performed in this ERA. Exposures to aquatic life in that portion of Rowell
Creek have been previously evaluated as part of the OU 1 ERA (ABB-ES, 19%ia)
because OU 1 groundwater is likely to be the primary influencing factor on
potential adverse effects to aquatic organisms.

Aquatic life may also be exposed to contamination in surface water and sediment
in the tributary at the north end of OU 4 or in the drainage ditch and swamp in
the southern portion of the site as a result of direct contact with and ingestion
of these media. These pathways were not evaluated as no effects attributable to
OU 4 were ohserved in this segment of Rowell Creek during the C0U 1 BRA. In
addition, no surface water or sediment chemical data exist for surface water or
sediment in the southern portion of OU & and, as discussed in Chapter 3.0, no
transport mechanism exists for chemicals to migrate from site surface seil or
groundwater in the nerthern region of OU 4 to the surface water or sediment in
the tributary along the northern site boundary.

Tdentification of Endpointe. The assessment and measurement endpoints selected
for the OU 4 ERA are listed in Table 7-1. Assessment endpoints represent the
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Table 7-1
Endpoints for Ecological Assess

Remedial Investigation, Cperable tUnit
Naval Air Station Cecil Fleld
Jacksonville, Flarida

ment

4

plant communities.

Groundwater Aguatic Organ- Maintenance and productivity of
isms aquatic populations

Medium Receptor Assessment Endpaint Measurement Endpaint
Surface Soil _Wiidlife Maintenance and productivity of Oral contaminant doses (mg/kg BW-day)
wildlife populations and commu- based on measured adverse effects on
nities. growth, reproduction, or survival {i.e., LCqs
studies] of mammalian or avian |aboratory
test populations.
Surface Soil Terrestrial inverte-  Maintenance and productivity of Contaminant cancentrations (mg/kg) in
brates terrestrial invertebrate communies surface soil based on measured adverse ef-
fects on survival (i.e., LG, studies) of terres-
trial invertebrates. When no survival studies
were available, measured adverse effects on
reproduction and growth are used,
Surface Soil Terrestrial plants Maintenance and productivity of Contaminant concentrations {mg/kq) in

surface soll at which adverse effects an
growth, raproduction, or survival of terrestri-
al plants are observed.

Contaminant concentrations (wg/2) in sur-
face water at which adverse effects on
growth, reproduction, survival, or biodivers-
ity of aquatic plants, aquatic invertebrates,
amphibians, and fish are observed.

Notes; mg/kg = milligrams per kilogram,
BW = body weight,
LGy = contaminant concentration estimated to result in the death of 50
#g9/2 = micragrams per liter

percent of an exposad populatior.
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ecological component to be protected, whereas the measurement endpoints
approximate or provide a measure of the achievement of the assessment endpoint.
The assessment endpoint selected for the OU 4 ERA is the maintenance and
productivity of receptor populations and communities at 0OU 4. The specific
objectives of the OU 4 assessment are to determine whether or not the chemical
concentrations in surface soil and groundwater at OU 4 are likely to result in
population and subsequent community decline of ecological species. The
measurement endpoints used to gauge the likelihood of population- and community-
level effects are toxicological benchmark wvalues based on laboratory-measured
survival, growth, and reproductive effects.

7.1 SITE CHARACTERIZATION. In September 1995, ABB-ES ecologists visited the
cite to characterize the habitats that exist at OU 4. Teams of ecologists walked
along transects through the site, identifying characteristic flora and fauna for
each habitat that was encountered. Figure 7-1 provides an overview of the
habitats present at OU &,

7 1.1 Vepetative Cover The following vegetative communities were identified at
OU & (roughly from east to west): disturbed upland (along the road), mixed
hardwood/pine community, wupland mixed forest (with a transitional hard-
wood/floodplain forest grading down into Rowell Creek, a blackwater stream), and
floodplain swamp. More details regarding the characteristics of these
communities are provided in the NAS Cecil Field BEAR (ABR-ES, 1996a).

The disturbed uplands, mixed pine/hardwoods, and upland mized forest communities
are representative of those habitats that contain upland species of plants.
Upland tree and shrub species observed within these communities at OU 4 include
sweetgum (Ligquidambar styraciflua L.), saw palmetto (Serenoa repens), cherry
(Prunus sp.), various pines (Pinus sp.), water oak (Quercus nigra), live oak (Q.
virginiana), southern bayberry (Myrica cerifera), and hollies (Ilex sp.}.

Herbaceous plants and graminoids common to upland communities and observed at QU
4 include bracken fern (Pteridium aguilinum), wild poinsettia (Poinsetrtia
hetarophylla), dog fennel (Eupatorium capitatum), yellow aster {Aster Sp.),
fleabane (Erigeron sp.), morning glory {Ipomoea sp.), evening primrose {Oenothera
sp.), black-eyed Susan (Rudbeckia sp.), goldenrod (Selidage sp.), thistle
(Cirsium sp.}, beauty berry (Callicarpa americana), meadow beauty {(Rhexhia
virginica), violet (Viola sp.), peison ivy (Toxicodendron radicans), pea {Cassia
sp.), water  pennywort (Hydrocotyle americanaj, vervain (Verbena sp.), and
crabgrass {(Digitaria sp.). Vines commonly found growing in masses on shrubs and
on trees in upland areas of QU 4 include bullbriar greenbriar {Smilax bona-nox),
muscadine grape (Vitis rotundifolia}, Virginia creeper (Parthenocissus
quinquefolia}), and peppervine (Ampelopsis arborea).

The hardwoad/floodplain forest, floodplain swamp, and black water stream habitats
are representative of those habitats that contain transitional and wetland
species of plants. Tree and shrub species observed within these communities at
OU 4 include cypress (Taxodium sp.), sweetbay magnolia (Magnolia virginiana), red
maple (Acer rubrum), groundsel tree {Baccharis halmifolia), and blueberry
(Vaccinium sp.).

Herbaceous plant species and graminoids common to transitional/wetland
communities and ohserved at OU 4 include sundew (Drosera intermedia), cardinal
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flower (Lobelia cardinalis), cinnamon fern (Osmunda cinnamomea), royal fern
(Osmunda regalis), pickerelweed (Pontederia cordata), panic grass (Panicum
vergatum), rushes (Juncus sp.), and cattails {Typha sp.).

7.1.2 Wildlife Habitat Characterization OU 4 provides suitable habitat for a
variety of organisms. The arboreal canopy of the floodplain forest and swamps
provides proper habitat for a diverse assemblage of invertebrates (Wolfe et al.,
1988). Invertebrates are consumed by a number of amphibian, reptile, bird and
mammal species, which in turn provide food for many secondary and tertiary
consumers., Few signs of mammals were observed at the site, though birds and
reptiles (including the pygmy rattlesnake [Sistrurus miliarius]) were observed.
Other terrestrial flora and fauna potentially residing at OU 4 are described in
the NAS Cecil Field BEAR (ABB-ES, 1996a).

The tributary {along the northern terminus of the site), Rowell GCreek (to the
west of the site), and the floodplain swamp and manmade drainage diteh in the
southern portion of the site provide suitable habitat for aquatic macroinverte-
brates. 1In addition, the tributary and Rowell Creek provide suitable habitat for
semi-aquatic reptiles and mammals.

7.1.3 Rare, Threatened, and Endangered Species No rare, threatened, or
endangered species or species of concern are known to inhabit OU 4. However,
OU 4 may provide suitable habitat for a variety of federally or State-listed
species, Several species listed by the Florida CGame and Fresh Water Fish
Commission, the U.5. Fish and Wildlife Service, and the Florida Department of
Agriculture and Consumer Services (FDA) (as commercially exploited) have been
observed at QU 1 {on the other side of Rowell Creek), which provides a similar
habitat as OU 4.

Some of the federally and State-listed animal species that could potentially
occur at OU 4 include the Florida gopher frog (Rana capito), eastern indigo snake
(Drymarchon corais couperi), gopher tortoise (Gopherus polyphemus), wood stork
(Mycteria americana), southeastern kestrel (Falco sparverius paulus), Sherman's
fox squirrel (Sciurus niger shermani), hooded pitcher plant (Sarracenia minor),
spoon-leaved sundew (Drosera inrermedia), nunetted chain fern (Woodwardia
areclata), foxtail clubmoss (Lycopodium alopecurcides), wild azalea (Rhododendron
canescens), swamp honeysuckle (R, viscosum), dahoon holly {Ilex cassine),
American holly (I. opaca), and dwarf palmetto (Sabal minor). Two species listed
by the FDA as commercially exploited (cinnamon fern and royal fern) have been
observed at QU 4.

7.2 HAZARD ASSESSMENT AND SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL
CONCERN . The hazard assessment includes a review of analytical data and
selection of ECPCs. ECPCs represent the analytes detected in environmental media
(surface soil and groundwater) that are considered in the ERA and could present
a potential risk for ecological receptors, The process for selecting ECPCs is
depicted on Figure 7-3. Additional details regarding the ECPC selection process
are provided in the GIR (ABB-ES, 1996).
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The background investigation is discussed in Subsection 2.2.4. "Two times the
arithmetic mean of detected inerganic analytes from the basewide Cecil Field
background surface soil (excluding Arents soil)} and groundwater (including only
data collected from the surficial aguifer) databases were used for screening
ECPCs. In addition, USEPA Region IV surface water screening criteria (USEPA,
1995), which are derived to be protective of aguatic life, were used for
screening groundwater ECPCs for aquatic organisms. Analytical results from 11
surface soil leocations (CEF-BK-3S8-5 through CEF-BK-55-15, with one duplicate
collected at CEF-BK-55-9) were included in the background surface soil summary.
Analytical results from 6 monitoring well locations screened in the surficial
aquifer (CEF-BK-MW-1S, CEF-BK-MW-2S, CEF-BK-MW-45 [including a duplicate], CEF-
BK-MW-538, CEF-BK-MW-75, and CEF-BK-MW-85) were included in the background
groundwater summary.

Analytical data for OU 4 were evaluated to determine their validity for use in
risk assessment pursuant to national guidance, Guidance for Data Useability in
Risk Assessment (Parts A and B) (USEPA, 1992d). More detail regarding data
useability is provided in the GIR (ABR-ES, 199&). In accordance with USEPA
Region IV guidance (USEFPA, 1991c), if the maximum detected concentration of an
inorganic analyte detected in surface soil was less than two times the average
inorganic concentration detected in the respective background samples, then the
analyte was not selected as an ECPC for wildlife. TIf the maximum detected
concentration of an analyte detected in groundwater was less than the USEPA
Region IV surface water screening value or two times the average inorganic
background concentration, then the analyte was not selected as an ECPC for
aquatic receptors,

As discussed in the GIR (ABB-ES, 1996}, the essential nutrients {(e.g., calcium,
magnesium, potassium, and sodium) were excluded as ECPCs for all media, and iron
was excluded as an ECPC for surface soil: these analytes are considered to be
toxic at only extremely elevated concentrations.

All analytes detected in site media are summarized in tables that include the
follewing: frequency of detection, range of detection limits, range of detected
corcentrations, average of detected concentrations, and screening values (i.e.,
twice the average background concentration for inorganic analytes or USEPA Region
IV screening criteria). For those analytes that are retained as ECPCs for the
ERA, the following information is also provided: average of all concentrations,
95th percentile upper confidence limit (UCL), and maximum and average exposure
polnt concentrations. A discussion of how exXpesure point concentrations are
determined is provided in Section 7.3.

7.2.1 Surface Spil S$ix surface soil samples were collected in April 1995 at QU
4 (CF-10-5SS1 through CF-10-856) (Figure 2-1)%; all six samples were evaluated in
the OU 4 ERA: The selection of surface s0il ECPCs is presented in Table 7-2.

Une VOC (methylene chloride), 1 S$VGC (di-n-butylphthalate}, 13 inorganic
analytes, and total petroleum hydrocarbons {(TPH) were detected in surface soil
samples collected in the QU 4 disposal area. Both detected organic analytes and
TPH were retained as wildlife ECPCs. 1In addition, eight inorganic analytes
(including aluminum, arsenic, barium, chromium, cobalt, lead, manganese, and
vanadium) were retained as wildlife ECPCs for the OU & ERA because their maximun
detected concentrations were greater than two times the average background soil
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Table 7-2

Selection of Ecological Contaminants of Potential Congern in Surface Soil !

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

R L sl BT e (o A W )
Detection® Limits Concentrations Concentrations® Concentration* Ecalogical Concentrations® : 5 T
Concern? Maximum Avarage
Volatile Organic Compounds (pg/kal
Methylene chloride 1/6 6-14 ad 3J NA Yes 32 3 3
Semivolatile_Organic Compounds {(vg/kg)
Di-n-butylphthalate 5/6 380 - 480 21.J-"140 55 NA Yes 79 140 79
Inorganic Analytes {mg/kal
Aluminum 6/6 40 144 - 7,830 1,980 2,370 Yes 1,980 7,830 1,980
Arsenic 1/6 20 27 27 NA Yes 8.8 27 2.7
Barium 1/6 40 i03 10.3 2.0 Yes 18.4 10.3 10.3
Calcium 4/8 1,000 179 - 6,350 4,060 458 No®
Chromium 1/6 2 17 17 46 Yes 37 17 37
Cobalt 1/6 10 0.67 0.67 NA Yes 43 0.67 0.67
Iron 6/6 20 140 J - 9,150 2,180 648 No®
Lead 6/6 0.5 13d-72J 4.8 6.4 Yes 4.8 7.2 48
Magnesium 6/6 1,000 15 - 115 78.7 108 No’
Manganese €/6 3 18-117 5.4 86 Yes 5.4 1.7 5.4
Potassium 1/86 1,000 53 4 59.4 NA No*

See notes ai end of table
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Table 7-2 (Continued)
Selection of Ecological Contaminants of Potential Concern in Surface Soil !

Remedial Investigation, Operable Unit 4

Naval Air Station Cecii Field
Jacksonville, Florida

Cantaminant

Exposure Point

Frequency Range of Range of Average of 2X Average of Average Concentrations
Analyte of‘ , Detler:ltion Detected Detecte_d \ Backgroupd ) Ecological of all .y

Detection Lirmits Concentrations Concentrations Concentration Concem? Concentrations Maximum® Average’
Iinorganic Analytes (mg/kg)
Sodium 2/6 1,000 200 - 253 J 227 NA No®
Vanadium 6/6 10 0.74 - 28,5 7 4.6 Yes 7 28.5 7
General Chemistry {mg/kg}
TPH 5/6 12 - 15 26 J-2704 100 NA Yes 100 270 100

' Sampie locations include CEF-10-551 through CEF-10-S86 (duplicate at sampie location CEF-10-S55).

2 Frequency of detection 1s equal to the number of samples i which the anal

? Arithmetic mean of all samples in which analyte was detected.

* Background sample locations include GEF-BK-55-5 through CEF-BK-S8S-15 {duplicate colflected at CEF-

concentrations for inorganic analytes are used lo screen ecological sontaminants of potential concein.

® The average of all concentrations was derived by assigning a value of 1/2 the detection limit to all nondetects.

® Maximum exposure point concentrations (EPCs) are equal to the maximum detected concentration.

7 Average EPCs are equal ta the anthmetic mean of all concentrations When the arithmetic mean 1s

concentration, the maximum EPC is used

* Value Is the average of a sarmple and its duplicate.

® Analyte 1s an essential nutrient and not considered toxic except at high concentrations,

Notes: wg/kg = misragrams per kilagram.
J = indicates chemical identified by chemist, but quaniity was estimated.
NA = not available,
mg/kg = milligrams per kilogram
TPH = total petroleum hydrocarbons

yte is detected In relation to the total number of samples analyzed.

greater than the maximum exposure paint

BK-55-8). Two times the arithmetic mean of detected background




concentration. TPH was detected in all six soil samples at concentrations
ranging from 26 mg/kg to 270 mg/kg (Table 7-2).

7.2.2 Groundwater Analytes detected in unfiltered groundwater from the
surficial aquifer for OU 4 are summarized in Table 7-3. An evaluation of
unfiltered groundwater data is conservative because contaminant concentrations
tend to be higher than those for filtered groundwater due to sorption to
particulate matter. Since the turbidity of unfiltered groundwater at CEF-MW-3§
exceeds 5 nephelometric turbuidity units, dissolved (i.e., filtered) groundwater
samples from the surficial aquifer were collected and the data are also provided
in Table 7-3. Data collected in April and May 1995 from four monitoring wells
screened in the surficial aquifer were used to evaluate groundwater conditions
potentially contributing to surface water contamination in Rowell Creek to the
west of OU 4 and in the swamp in the southern pertion of OU 4.

One SVOC, bis(2-ethylhexyl)phthalate, and 11 inorganic analytes were detected in
unfiltered groundwater samples collected at OU 4. Five inorganic analytes were
eliminated as aquatic ECPCs because either their maximum detected concentrations
were less than the Region IV Chronic Water Quality Screening Value (USEPA, 1995)
or two times the average background screening concentration. Three analytes were
eliminated as ECPCs because they are essential nutrients. The remaining
analytes, bis(2-ethylhexyl)phthalate, aluminum, iron, and manganese, were
retained as aguatic ECPCs for evaluation.

Filtered groundwater samples were collected for inorganic analysis from only one
monitoring well (CEF-10-5S), as shown in Table 7-3. S§ix inorganic analytes were
selected as filtered inorganic ECPCs. All of the unfiltered inoxganic ECPCs were
detected in filtered groundwater from OU 4, indicating that all detected
inorganic analytes are potentially available to biota. One analyte {copper) was
detected in the filtered sample, but not in the unfiltered sample, and several
analytes (e.g., barium and vanadium) were detected at higher concentrations in
the filtered sample than in the unfilte 4 sample. Uncertainties regarding the
bicavailable fraction of inorganic ana. zes in groundwater at OU 4 remain, due
to the small population of filtered samples that were collected.

7.3 EXPOSURE ASSESSMENT. FExposure assessment is the process of estimating or
measuring the amount of an ECPC te which an ecological receptor may he exposed.

The following subsections describe how contaminant exposures were estimated or
measured for wildlife, terrestrial plants, terrestrial soil invertebrates, and
aguatic receptors at OU 4. The contaminant pathway model (Figure 7-2) pravides
a summary of the potential exposure pathways that exist at OU 4 for each group
of receptors. Additional detall regarding exposure assessment is provided in the
GIR (ABB-ES, 1996).

7. %.1 Calculation of Exposure Point Concentrations Maximum and average EPCs
were chosen for all ECPCs in surface soil and groundwater to assess exposure to
terrestrial and aquatic receptors. Maximum EPCs represent the highest
concentration of any analyte that ecological receptors could encounter at the
site, whereas average EPCs are representative of typical site concentrations.
Because there were less than 10 samples in both the surface soil and groundwater
data sets, the maximum detected concentration was selected as the maximum EPC
(rather than the 95th percent UCL calculated on the log-transformed arithmetic

CEC-0U4 Rl
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Table 7-3

Selection of Ecological Contaminants of Potential Concern in Groundwater *

Remedial Investigation, Operable Urut 4

Naval Air Station Cecil Fiald

Jacksonvitle, Florida

Region tv Exposure Point
Range of Average of Chronic 2X Average Contarminant Average COP tratio
Frequency Range of Background ncen ns
. Detected Detected Water of of all
Analyte of Detection ) Groundwater .
z Concentra- Concentra- Quality Ecological Concentra-
Detection Limits . .3 . Concentra- s 7
tions tions’ Screening tion® Conicern? tions Maximum® Average®
Value*
Semivolatile Organic Compounds (ug/!)
bis(2-Ethylhexyl)- 2/4 10 2d-64d 4. 03 NA Yes 4.5 6 45
phthalate
Unfiltered Inorganic Analytes lpgll]
Aluminum 2/4 200 669 - '°1,060 864 Mg7 776 Yes 482 1,060 482
Barium 2/4 200 Y16.5- 18.5 175 NA 41 No'?
Caleium a/4 5,000 2,380 - ""14,200 9,310 NA 380 No™
Chiomium 1/4 10 °3.8 38 14 70 No '8
Iron a/4 100 529 J- 2,180 J 1,140 1,000 450 Yes 1,140 2,190 1,140
Magnesium 4/4 5,000 544 - 2,670 1,290 NA 1,250 No™
Manganese 1/4 15 "°49.4 49.4 NA 10 Yes 18 49.4 18
Nickel 1/4 40 13 14 a2 32 No'%18
Potassium 4/4 5,000 215 - 704 464 NA 1,580 No'%1

See notes at end of table
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Table 7-3 (Conlinued)
Selection of Ecological Contaminants of Potential Concern in Groundwater '

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonvilie, Florida

Region IV 2X Average . Exposure Point
Frequency Range of Range of Average of Chronie Background Contaminant Average Concentrations
; Detected Detected Water of of all
Analyte of Detection X Groundwater .
2 . Concentra- Concentra- Quality Ecological Concentra-
Detection Limus . .3 . Concentra- a .7
tions tions Screening tion® Congern? tions Maximurm® Average®
Value*

Unfiltered Inorganic Analytes {wg/h)
Sodium 4/4 5,000 2,710 - 5,580 4,360 NA 1,150 No'®
Vanadium 2/4 50 27-'°44J asg NA 96 No™
Filtered Inorganic Analytes {ug/f]
Aluminurd 1/1 200 1°700 720 a7 NA Yes 720 720 720
Bariumn 11 200 989.4 "%69.4 NA NA Yes 69.4 69 4 69.4
Calcium 1/1 5,000 11,8004 11,500 J NA NA No*
Chromium 1/1 10 36 028 i1 NA Na'™
Copper 1/1 25 %11 011 %5 NA Yes 1 11 11
fran 11 100 99,310 °1,316J 1,000 NA Yes 1,310 1,310 1,310
Magnesium 1/1 5,000 1,000 °9,090 NA NA No'®
Manganese 1/1 15 22,0 922.0 NA NA Yes 22.0 22.0 220
Nickel 11 40 ®13 13 *g2 NA No'®
Potassium 1/1 5,000 °g79 %979 NA NA No'?

See notes at end of table.
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Table 7-3 (Continued)
Selection of Ecological Contaminants of Potential Concern in Groundwater '

Remedial Investigation, Operable Unit 4

NAS Cecil Field
Jacksenville, Florida
Region IV Ex P
. 2X Average posure Point
Frequency Range of Range of Average of Chrenic Background Contaminant Average Concentrations
I Detected Detected Water of of all
Analyte of Detection . Groundwater .
2 - Concentra- Concentra- Quality Ecological Concentra-
Detection Limits L3 ; Concentra- M "
tions tions Sereening 5 Caongern? tions Maximum® Average®
4 tion
Value
Filtered Inorganic Analytes {ug/t)
Sodium 1/1 5,000 %7510 %7.510 NA NA No'?
Vanadium 1/1 50 %15 ®15 NA NA Yes 15 15 15

N R TR

Units Screening List (USEFA, 1995).

4 B @

Background sample |ocations {for unfiltered data only)
CEF-BK-MW-8S. Two times the arithmetic mean of det
Contaminant of potential cancern for aquatic receptors,
The average of all concentrations is denved b
Maximum exposure point concentrations (EP
Average EPCs are equal to the anthmetic mean

EPC, then the maximum EPC s used.
'® Value is the average of a sample and its duplicate.
' Criterion is based on a pH of 6.5-9 {USEFA, 1988)

' Maximum anal

13
14

Sample |ocations inciude CEF-10-25 through CEF-10-55 (duplicate at sample location CEF-10-58),
Frequency of detection is equal to the number of samples in which the analyte is detected in rel
Anthmetic mean of ali samples in which analyte was detected.

U.S. Environmental Protection Agency (USEPA)

Cs) are equal to the maximum detected concentration,

of all concentrations

yte concentration is less than two times the average background cancentratian.
Analyte is an essential nutrient and 1s not considared toxic except at high concentrations.
Screening value for hexavalent species of chromium.

y assigning a vajue of 1/2 the sample quantitation limit to all nondetects.

If the arithmetic mean of all concentrations is greater than the maximum

include CEF-BK-MW-15, CEF-BK-MW.25, CEF-BK-MW-45, CEF-BK-MW-45D, CEF-BK-MW-5S, CEF-
ected background concentrations for Inorganic analytes are presented.

Filtered inorganics data are from CEF-10-55 and CEF-10-530,
ation to the total number of samples analyzed.

Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water Quality Standards

BK-MW-7S, and

** Maximum analyte concentration is less than the Region iV chronic surface water screening value,
' Hardness-dependent criterion based on a caloulated hardness concentration of 46 milligrams calcium carbonate using mean calcium and magnesium caoncenizations

(Greenberg et al., 1992),

Notes: wg/t = micrograms per liter,

NA = not availabie
J = indicates chemical identified by chermist, but quantity was estimated.




mean) for each analyte (USEPA, 1992e). The average of all samples, which assigns
a value of one-half the sample gquantitation limit to all samples in which the
analyte was not detected, was used to represent the average EPC unless it
exceeded the maximum EPC, in which case the maximum EPC was used for beth
scenarios.

Maximum and average EPCs are presented in each ECPC table (Table 7-2 for surface
soil and Table 7-3 for groundwater). To efficiently evaluate exposure and risk
at QU 4, a tiered approach was used. If no risk was calculated from exposure to
the maximum EPC, then no average exposure scenarios were evaluated.

7. 3.9 Terrestrial Wildlife Exposure routes for wildlife receptors for which
EPGs were selected include direct or indirect ingestion of OU 4 so0il and
ingestion of contaminated food. The actual amount of an ECPC taken in by
wildlife species depends on a number of factors. To evaluate exposures at OU 4,
representative wildlife species were selected for evaluation in food-chain models
which estimate contaminant exposures to wildlife species respective to their
position in the food chain. Contaminant exposures for terrestrial wildlife are
related to the foraging characteristics of the species; therefore, terrestrilal
receptors were chosen to represent the trophic levels typical of a southeastern
disturbed upland and forested community. The following representative wildlife
species (summarized in Table 7-4) were selected for the OU 4 ERA:

. Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds
suitable habitat in forests, fields, marshes, and brush. It primarily
feeds on earthworms, snails, centipedes, insects, small wvertebrates,
and slugs (DeGraaf and Rudis, 1986). Relative to other small mammals,
insectivorous species may receive high doses of contamination as a
result of their voracious appetite relative to their small body size
and the ability of their prey items to accumulate constituents. The
shrew represents small mammal omnivores found in wooded portions of OU
4,

. Rufous-sided towhee (Pipilo erythrophthalmus). The towhee inhabits
dense brushy cover in woodland edges and is an amnivore that forages in
the leaf litter of the forest floor for insects, seeds, and fruits
(DeGraaf and Rudis, 1986). The home range of the towhee is 1.5 acres,
The towhee represents avian omnivores found in forested areas at OU 4.

. American woodcock (Scolopax minor). The woodcock is a vermilvorous
(feeding primarily on earthworms) bird that inhabits areas of fertile,
moist soil. These areas include open pastures, cultivated fields, and
stream banks (DeGraaf and Rudis, 1986). The weodcock represents avian
receptors found in forested areas at Qu 4,

. Red fox (Vulpes vulpes}). This omnivorous mammal prefers open woodlands
and grassy fields, and is most active at dawn, dusk, and night. It is
an oppertunistic forager, feeding on small mammals, birds, amphibians,
reptiles, and invertebrates, as well as berries and other fruits (Burt
and Crossenheider, 1976). The home range for the red fox is approxi-
mately 250 acres. The red fox represents predatory mammals at OU 4.

CEC-0U4 RI
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Table 7-4

Ecological Receptors Evaluated

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Feld
Jacksonville, Flarnda

Receptor Evaluated Media
Commen Name Scientific Name Surface Soil Groundwater
Short-tailed shrew Blarina brevicauda v
Rufous-sided towhee Pipilo erythrophthaimus v
American woodcock Scolopax minor v
Red fox Vuipes vuipes '
Great-horned owl Bubg virginianus v
Terrestrial Plants - v W
Terrestrial Invertsbrates v
Aguatic receptors Vv

CEC-0U4 RA|
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. Great horned owl (Bubo virginianus). The great horned owl is primarily
a nocturnal hunter of small mammals. Its habitat includes low, wet,
deep woods and heavily wooded swamps often mear open country where it
may hunt for its primary prey items consisting of small mammals and
birds (DeGraaf and Rudis, 1986). The home range of the owl is 15
acres. The owl represents predatory avian carnivores at OU 4 that may
be exposed to contamination via accumulation in mammalian and avian
tissue.

Exposure assumptions (body weights, food ingestion rates, relative consumption
of food items, etc.) for each of the representative wildlife species for OU 4 are
provided in Table 7-5.

The site foraging frequency (SFF) considers the frequency a receptor feeds within
the site area by estimating the acreage of the site relative to the receptor's
home range and by considering the fraction of the year the receptor would be
exposed to site-related chemicals. By definition, the SFF cammot exceed 1. The
area of QU &4 is larger than the home range for the short-tailed shrew, the
rufous-sided towhee, and the great horned owl. Since all representative wildlife
species are expected to actively forage at the site year-round, it is assumed
that the SFFs for these organisms are 1.

Wildlife species may be exposed to ECPCs in surface soil by incidental ingestion
of these media or by ingesting prey items that have biocaccumulated these ECPCs.
To estimate this exposure, a potential dietary exposure (PDE) (or body dase) is
estimated for all representative wildlife species for each ECPC in all media
according to the equations in Table 7-6 and the methodologies described in the
GIR (ABB-ES, 1996).

Tissue concentrations of ECPCs in prey items were estimated using biocaccumulation
factors (BAFs). BAFs were extrapolated from literature values or regression
equations from scientific literature. Based on the lack of scientific data for
VOC bioaccumulation and evidence provided in several reference materials (Suter,
1993; Maughan, 1993), an assumption was made that VOCs do not biocaccumulate in
prey tissue. The general approach used to select BAFs for OU 4 is summarized in
Table 7-7. BAFs for each of the ECPCs evaluated at OU 4 are included in Appendix
G, Table G-1. Terrestrial BAFs for invertebrates and plant prey items are
defined as the ratio of the ECPC concentration in plant or invertebrate tissue
(g contaminant/kg tissue wet weight) to the ECPC concentration in surface soil
{mg contaminant/kg soil dry weight}. Terrestrial BAFs reported for avian and
mammalian receptors are defined as the reported ratios of ECPC concentrations in
the tissues of these receptors (mg contaminant/kg tissue wet weight) to the
concentrations of ECPCs in their food items (mg contaminant/kg tissue wet
weight) .

Although indirect exposures to wildlife from groundwater ECPCs exist, this
exposure pathway is not a significant route of exposure and is unlikely to result
in risk. Consequently, risks to wildlife from exposure to groundwater ECPCs were
not evaluated.

The PDEs calculated from exposure to surface soil ECPCs for each receptor and the
exposure assumptions used in calculating the PDEs are presented in Appendix H,
Tables H-1 and H-2.

CEC-0U4 Rl
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Table 7-5
Exposure Parameters for Representative Wildlife Species

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Representative Wildiife Bo.dy ) Assumed Diet for Exposure Food Ingestion Home Range
Species Weight Reported Diet Assessment Rate (kg/day) (acres)

P k) (% of diet) g/aay, or
Short-tailed Shrew 0017 [a] Earthworms, slugs & snails, fungi, insects, and 78% Invertebrates 0.0024 [d] 0.96 + 0.09 [b]
{Blarina brevicauda) vegetation [b] 12% Plants

10% Soil [c]
Rufous-sided Towhee 0.039 [e] 30 percent animals (moths, ants, caterpillars, 65% Plants 0.0071 [g] 15 [f]
(Pipilo erythrophthalmus) beetles, bugs, spiders, snails) 70 percent veg- 30% Invertebrates
etation (seeds of weeds, grasses, and berries) 5% Soil [c]
[e.f]
American Woodcack 0.197 [h] Primanly earthworms and insects with some B0% Invertebrates 0.02 [g] 80.1 + 68.2 [b]
(Scolepax minor} plants [b] 10% Plants
10% Soil [b]
Red fox 4.69 [i] Small mammals, birds, and invertebrates, as 57% Small mammals 0.24 [d] 1,727 + 339 [b}

{Vuipes vuipes)

well as berries and other fruits. [b]

20% Invertabrates
10% Small birds
10% Plants

3% Soil [b]

See nates atl end of table
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Table 7-5 (Continued)
Exposure Parameters for Representative Wildlife Species

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Bady Assumed Diet
Representative Wildhfe . X for Exposure Food Ingestion Home Range
d
Species W{ilg)ht Reported Diet Assessmaent Rate (kg/day) (acres)
8 (% of diet)
Great harned owl 1.59 [j] Mostly rabbits; also mice, rais, chipmunks, wea- 80% Small mammals 0.079 [g] 15 [k]
{Bubo virginianus) sels, squirrels, skunks, birds, bats. snakes, frogs, 19% Small birds
ecrayfish, perch, grasshoppers [j] 1% Soil [c]
References:

[a] Mean of means reported tor male and female shrews in summer and fall (U.S. Environmental Protection Agency [USEPA], 1993).

[b] Wildlite Expasure Factors Handbook (LISEPA, 1853).

[c] Values are based on diet composition When necessary, surrogate values for soil ingestion were chosen for another species based on similarities in diet. Other values
were based on diet composition {USEPA, 1893). Rufous-sided lowhee value from Beyer et al. (1991).

[d] Calculated using a regression equation for mammals based on body weight (kg). Food ingestion (kg/day) = 0.0687 x Wt 9822 (kg) (USEPA, 1953).

[e] Terres (1980).

[f} DeGraaf & Rudis (1986). Rufous-sided towhee home range taken from savanna sparow average (similar species).

[g] Calculated using a regressicn equation for birds based on body weight {kg). Food ingestion (kg/day) = 0.0582 x Wt ©% (kg) (USEPA, 1993).

[h] Median of mean weights reparted for adult male and female Armnerican woodcocks (USEPA, 1993).

[I] Average of adult male and fernale foxes in spring (USEPA, 1993).

[i] Terres (18991).

(k] Great horned owl home range taken from low end of range in southeast Madison County, New York (Hager, 1957).

Notes  kg/day = kilograms per day.
kg = kilograms.
% = percent.
Wt = weight,




Table 7-6

Model for Estimation of Contaminant Exposures for Representative Wildlife Species

Remedial Investigation, Cperable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Estimation of Contaminant Exposures Related to Surface Soil

Description:

Soil Contaminant
Concentration:

Soil Exposure:

Concentration of a Contaminant
in Primary Prey tems (T\):

Cancentration of a Contaminant
in Secondary Prey ftems (T,):

Total Exposure Related to
Surface Soil:

Estimates the armaunt (dose) of a contaminant ingested and accumulated by a species
via incidental ingestion of contaminated surface sail and ingestion of contaminated
food items.

Maximum: The maximum detected concentration of the ecological contaminants of
potential concern (ECPC) when the sample size is =< 8, and the lesser of
the maximum detected concentration or the 95th percent upper confidence
limit {UCL} when the sample size is = 10,

Average: Average of all concentrations, If the average is greater than the maximum
exposure point concentration (EPC), the maximum EPC was selected.
Soil . Soil
Exposure = | ‘aifspoiﬁt X Concentration )
{mg/ kg) (mg/ kg
Primary :
Soil
Prey Item ;
Concegtration = (BAFiny ar prene ¥ Con::('enfia)t:lon]
(mg/kg) el
Secondary Tissue
Prey Itam = (BAF x Concentration cf)
Concentration raz or bird Prey Items™
(mg/ kg! (mg/kg)
where BAF = Bioaccumulation Factor or mg/kg fresh weight tissue aver ma/kg dry

weight soil for invertebrates and plants, and mg/kg fresh weight
tissue over mg/kg fresh weight foad far small mammals and small
birds

" Far a discussion of the weighted contaminated concentration in prey items, see
explanation of the PDE term below, and Section 24 of the GIR (ABB-ES, 1996)

soil
POE } [P, x T + ... + PypxTy+ exposure] X IRp,, X SFFx &
(mg/ kgBW-day) BW

where POE Potential Dietary Exposure (mg/kgBW-day),
P, = percent of diet compased of food item N,
T tissue concentration in food item N {mg/kg),
'R, = food ingestion rate of receptor (kg of foed or dietary item per day),
BW = pody weight (kg) of receptar,
SFF = Site Foraging Frequency (site area [acres] divided by hame range
lacres]). assumed to be equal to 1 for lethal exposure scenaria, and

I

EDC = Exposure Duration {fraction of year species is expected to occur
onsite).
Notes: % = percent. mg/kgbw-day = milligrams per kilagrams
mg/kg = milligrams per kiiogram. of body weight per day.
GIR = general infarmation report. kg = kilograms.
ABB-ES = ABB Environmental Services, inc.
CEC-GU4.AL
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Table 7-7

Estimation of Bioaccumulation Factors

Rernedial Investigation, Operable Unit 4
Naval Air Station Cecil Field

Jacksonville, Florida

Receptor Group

Mature of Approach

General Approach

Terrestrial Surface Soil/Sedimant

Plants
Unit: mg/kg wet tissue per
mg/kg dry soil

Literature Values

SAR

Extrapolation and
Empirical Data

Assumption

When available, literature values were used to estimate plant
bicaccumuiation factors (BAFs). Evidence from the literature (Levins
et al., 1989) suggests that |lead does not bioaccumulate in plant
tissue, therefore, a BAF of zero was assigned {i.e., a zero does not
imply that literature information is lacking),

When literature values wers unavailable, plant BAFs for sernivolatile
organic compounds (SVOCs) wers calculated using a regression
equation based an the uptake of organic chemicals into plant tissue
from Travis and Arms (1988),°

When literature values were unavailable, plant BAFs for inorganic
compuounds were obtained from Baes et al. (1984).7

Although evidence suggests that plants may transport organic analyt-
es with log K,.s < § {i.e., volatile organic compounds [VOCs]) from
the roots into |eafy portians (Briggs et al., 1982; Briggs et al., 1583),
bioaccumulation data for VOCs are generally lacking in scientific
literature. In addition, evidence in the literature (Suter, 1993;
Maughan, 1993) suggests that analytes with log K,,s <3.5 are not
bioaccumnulated into animat tissue. Therefars, it was assumed that
transfer of VOCs from plant tissue to animal tissue does not oceur,

Terrestrial Invertebrates

Unit mg/kg wet tissue per
mga/kg dry solil

Literature Values

Assumption

Ermpirical Data and
Assumption

Assumption

When available, literature values were used to estimate BAFs faor
invertebrates.

Earthworm data were used to represent all invertebrates.

A single BAF for polynuclear arematic hydrocarbons was caleulated
using data presented in Beyer (1990); dry weight was converted to
wet weight assumning earthworms are 80 percent water.

Bioaccumulation data for VOCs are generally lacking in scientific
Iiterature. In addition, evidence in the literature {Suter, 1993;
Maughan, 1893) suggests that analytes with log K, s <3.5 are not
broaccumulated into animal tissue. Therefore, it was assumed that
soil invertebrates do not bicaccumulate VOCs.

See notes at end of table
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Table 7-7 (Continued)
Estimation of Bioaccumulation Factors

Remadial Investigation, Cperable Unit 4
Naval Air Station Cecil Field
Jacksonvills, Florida

Receptor Group Nature of Approach General Approach
Small Mammals Literature Values When available, literature values were used to estimate BAFs for
Unit: mg/kg wet tissue per small mammals.

mg/kg wet food

SAR When literature values were unavailable for SV0Cs, BAFs for small
mammals were estimated using a regressian equation based on the
uptake of organic chemicals into beef tissue from Travis and Arms

(1988) *.
Unit: mg/kg wet tissue per  Extrapolation/ When literature vailues were unavailable, BAFs for small mammals for
mg/kg wat food Empirical Data inorganics were derived from ingestion-to-beef biotransfer factor

presented in Baes et al. (1984) *.

Assumption Bioaccumulation data for VOCs are generaliy lacking in scientific
literature. In addition, evidence in the literature (Suter, 1933,
Maughan, 1993) suggests that analytes with log K5 <3.5 are not
bicaccumulated into animal tissue. Therefore, it was assumed that
small mammals do not bioaccumulate VOCs,

Smali Birds Literature Values When available, literature values were used to estimate BAFs for
Unit: mg/kg wet tissue per smail birds.
mg/kg wet food

Na infarmatian BAFs were not obtained far SYQCs or for inorganic compounds as
there is little bicaccumulation data available for hirds, |t was as-
surmed that small hirds do not accumnulate VOCs.

' Plant bioaccumulation factors (BAFs) calculated using the following Travis and Arms (1988) regressian:
log BAF = 1,588 to 0.578 log K .

! BAFz derived from Baes et al. {1984), Values are based on analysis of literature references, correlations with other chemical
and physical parameters, or comparisons of ohserved and predicted elemental cancentratians in vegetative and reproductive
plant material and soil, Data are based on dry weight and were converted to a fresh weight basis assurming that plants are 80
percent water. This 1s generally consistent with the water content of berries (82 to 87 percent water) and leafy vegetables (87
to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water (approximately 10 percent),
therefore, this assumption likely underestimates exposure to graminivores.

% Small mammal BAFs calculated using the following Travis and Arms (19BB) regression:
log biotransfer factor (HRF) = log K, - 7.6
where BTF = biotransfer factor {mg/kg tissue divided by mg chemical ingested per day).

* BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a foad ingestion rate of 12 kg (dry
weight} per day (average intake for lactating and non-lactating cattle reported in Travis and Arms, 1988).

Notes mg/kg = milligrams per kilogram.
SAR = Structural Activity Relationship,
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7.3.3 Terrestrial Plants and Invertebrates Terrestrial plants and soil inverte-
brates may be exposed to ECPCs via direct contact with and root uptake (plants)
or ingestion (invertebrates) of ECPCs measured in OU 4 surface so0il. For the
purposes of the OU 4 ERA, exposures to terrestrial plants and invertebrates are
assumed to occur within the top one foot interval of surface soil. Terrestrial
plants may also be exposed to groundwater in the floodplain swamp in the southern
portion of OU 4 where groundwater is at or near the ground surface.

7.3.4 Aquatic Receptors Aquatic organisms may be exposed to ECPCs via direct
contact with groundwater from the surficial aquifer. The aquatic organisms most
likely to experience adverse effects from concentrations of ECPCs in groundwater
include benthic species (i.e., those species in close contact with the undiluted
concentration of ECPCs detected in groundwater before mixing with surface water) .

7.4 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses
what measurement endpoints were used to evaluate potential adverse impacts to the
assessment endpoints (i.e., the maintenance of receptor populations). The
methods used for identifying and characterizing ecological effects for ECPCs in
surface soil and groundwater are described in the following subsections, and in
greater detail in the GIR (ABB-ES, 1996&).

7.4.1 Burface Soil Wildlife receptors, terrestrial plants, and terrestrial
invertebrates are potentially exposed to ECPCs detected in surface soil at OU 4.
The measures of adverse ecological effects for these receptors are discussed
separately.

Terrestrial Wildlife. As identified in the problem formulation, the assessment
endpoint selected for terrestrial wildlife is the maintenance of wildlife popula-
tions and communities within the habitats present at OU 4. Because no long-term
wildlife population data are available at NAS Cecil Field, a direct measurement
of this assessment endpoint is not possible. The literature-derived results of
laboratory toxicity studies that relate the dose of a contaminant in an oral
exposure with an adverse response to growth, reproduction, or survival of a test
population (avian or mammalian species) were used in food-web models as a measure
of the assessment endpoint. Wildlife ingestion toxicity data are presented in
Appendix G, Table G-2.

For each ECFPC identified and each representative wildlife species selected, two
reference toxicity values (RTVs) are identified. A lethal RTV represents the
threshold for lethal effects and is based on oral LDy, data (oral dose [in mg/kg
body weight-day] lethal to 50 percent of a test population). The lethal RTV is
equal to one-fifth of the lowest reported LDs, for the most closely related test
species; this is considered to be protective against lethal effects for 99.9
percent of individuals in a test populatien (USEPA, 1986). A sublethal RTV is
selected to represent a threshold body weight-normalized dose for adverse effects
related to reproduction or growth. A summary of RTVs selected from the ingestion
toxicity data are provided in Appendix G, Table G-3.

If neither lethal nor sublethal toxicity information were available for an ECPC
for a taxonmomic group, no RIVs were identified and risks associated with the
predicted exposure for the respective ECPC were not quantitatively evaluated.
However, the absence of specific data for a taxonomic group does not imply that
there is no anticipated toxicological effect associated with contaminant exposure
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by these receptors; therefore, potential risks to these taxonomic groups are
qualitatively discussed in the uncertainties section.

Terrestrial Plants and Invertebrates. The assessment endpoints selected for
terrestrial plants and soil invertebrates 1is the survival, growth, and
reproduction of terrestrial invertebrate and plant communities. Site-specific
toxicity data for plants and invertebrates are not available for OU 4; therefore,
the results of toxicity studies from the literature that relate the soil
concentrations of a contaminant with an adverse growth, reproduction, or survival
effects of a test population are used as a measure of the assessment endpoint.
These study results are summarized in Appendix G, Tables G-4 {plants) and G-5
{(invertebrates).

7.4.2 Groundwater Aquatic organisms and terrestrial plants are potentially
exposed to groundwater from the surficial aquifer as it discharges to Rowell
Creek and the swamp in the southern portion of the site. The measures of adverse
ecological effects for aquatic organisms and terrestrial plants are discussed
separately.

Terrestrial Plants. The assessment endpoint selected for terrestrial plants is
the survival, growth, and reproduction of plant communities. The results of
toxicity studies from the literature that relate the concentrations of a
contaminant in solution with adverse growth, reproduction, or survival effects
of a test population were used as a measure of the assessment endpoint. These
study results are summarized in Appendix G, Table G-4.

Aquatic Receptors. The selected assessment endpoint for aquatic receptors at QU
4 is the survival and maintenance of fish, amphibian, invertebrate, and aquatic
plant populations. Adverse effects to aquatic populations from exposure to
groundwater ECPCs were estimated by comparing exposure concentrations with
available standards, criteria, and toxicity data.

Surface water RTVs selected for comparison to groundwater exposure concentrations
include State of Florida Freshwater Class III Surface Water Quality Standards
(Florida Legislature, 1995), Federal Ambient Water Quality Criteria (AWQC)
(USEPA, 1991d; USEPA, 1988), and USEPA Region IV water quality criteria (USEPA,
1995). Additional aguatic toxicity information for the ECPCs was obtained from
searches of the USEPA Aquatic Information Retrieval (AQUIRE) database (AQUIRE,
1994). Data from the AQUIRE database for each ECPC in groundwater are summarized
in Appendix G, Table G-6.

7.5 RISK CHARACTERTZATION. This section presents the risk characterization for
ecological receptors exposed to contaminated surface soil and groundwater at
ou 4.

7.5.]1 Surface Soil Potential risks associated with exposures to ECPCg in surface
soil at OU 4 are discussed separately for wildlife and terrestrial plants and
soil invertebrates. Risks to wildlife are characterized by comparing PDE
concentrations for each surface soil ECPC with a respective RTV (estimated
threshold dose for toxicity). Risks for terrestrial plants and soil inverte-
brates are evaluated by comparing toxicity benchmarks to exposure concentrations.

CEC-OU4.RI
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Terrestrial Wildlife. Risks for the representative wildlife species associated
with ingestion and bicaccumulation of ECPCs in surface soil and prey items are
quantitatively evaluated using hazard quotients (HQs), which are calculated for
each ECPC by dividing the PDE concentration by the selected lethal and sublethal
RTV. HIs are determined for each receptor by summing the HQs for all ECPCs.
When the estimated PDE is less than the RTV (i.e., the HQ < 1), it is assumed
that chemical exposures are not associated with adverse effects to receptors and
no risks to wildlife populations exist. For instance, if the maximum PDE is less
than the lethal RTV, then it is assumed that adverse effects toc the survival of
wildlife populations are unlikely to occur. Similarly, if the maximum PDE is
less than the sublethal RTV, then it is assumed that adverse effects to wildlife
populations related to growth and reproduction are unlikely to occur. When an
HI is greater than 1, a discussion of the ecological significance of the HQs
comprising the HI is completed and risks from exposure to average concentrations
of ECPCs are evaluated.

This hazard ranking scheme evaluates potential ecological effeets to individual
organisms and does not evaluate potential populationwide effects. Contaminants
may cause population reductions by affecting birth and mortality rates,
immigration, and emigration (USEPA, 198%a)., In many circumstances, lethal or
sublethal effeects may occcur to individual organisms with little population or
community level impacts; however, as the number of individual organisms
experiencing toxic effects increases, the probability that population effects
will occur also increases. The number of affected individuals in a population
presumably increases with increasing HQ or HI values; therefore, the likelihood
of population level effects occurring is generally expected to increase with
higher HQ or HI walues.

The lethal and sublethal HQs and HIs calculated based on maximum exposure point
concentrations for each representative wildlife species are provided in Appendix
H, Tables H-3 and H-4; a summary of risks to representative wildlife receptors
is provided in Table 7-8. Summary HIs for all wildlife receptors exposed to
maximum ECPCs for both lethal and sublethal effects were less than 1. Lethal
endpoint HIs ranged from G.00049 for the red fox to 0.24 for the short-tailed
shrew. Sublethal endpoints ranged from 0.00099 for the red fox to 0.47 for the
short-tailed shrew. As a result, no evaluation of risk from average EPCs was
completed.

The results of the food-web modeling suggest that wildlife receptors are not
likely to be at risk from exposure to OU 4 surface seil.

Terrestrial Plants. Risks for terrestrial plants were evaluated by comparing the
selected phytatoxieity benchmarks to maximum and average exposure concentrations.
The results of this evaluation are presented in Table 7-9 and are discussed in
the following paragraphs. No phytotoxicity benchmarks are available for TPH.

Maximum and average concentrations of aluminum, chromium, and wvanadium exceed
plant RTVs. Average concentrations of chromium and vanadium slightly exceed
their respective plant RTVs, indicating that these analytes are not likely to
cause risk to these receptors (i.e., only isclated locations may contain higher
concentrations). In fact, the only detected chromium concentration (17 mg/kg)
and the maximum detected concentration of wvanadium (28.5 mg/kg) are collocated
at CEF-10-582. Vanadium concentrations detected at the other five surface soil
locations (ranging fram 0.74 to 5.6 mg/kg) only slightly exceed the vanadium
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Table 7-8

Summary of Ecological Risk Assessment for Surface Soil’

Rermedial Investigation, Operable Unit 4
Naval Air Station Cecil Fleld

Jacksonville, Florida

Medium Ecological Receptor Lethal Effects fram Exposure Sublethal Efchts from
Evaluated to Maximum EPCs Exposure to Maximum EFCs
Surface Soil Short-tailed shrew 0.24 0.47
Aufous-sided towhes 0.081 0.15
American woodcock 0.014 0.022
Red fox 0.00049 0.00099
Great horned awl 0.0044 0.0057

Notes: EPC = exposure point concentration.

! The information listed below is a summary of Tables H-3 and H-4 in Appendix H. No hazard indices exceeded 1:
therefore, risks from average exposure concentrations were not estimated.
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Table 7-9
Summary of Ecological Risk for Plants and invertebrates in Surface Soil

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Exposure f’oint1 BTV ATV Exceeded? °
Analyte Concentrations {by Maxumum /by Average)}
Maximum Average Plant * Invertabrate * Plant Invertebrate

Volatle Organic Compounds (mg/kg}
Methylene chloride 0.003 0.003 1,000 150 No/No No/No
Semivolatle Organic Compounds {mg/kg)
Gi-n-butylphthalate 0.14 0.079 200 478 Mo/Na No/No
Inorganic Analytes {mg/kg)
Aluminum 7,830 1,980 50 NA ) ‘fasj’!‘es NA
Arsenic 27 27 10 100 No/No No/No
Barium 10.3 10.3 500 NA No/No NA
Chromium - 17 37 1 50 K ‘resﬁ‘ea 3 No/No
Cobalt 067 067 20 NA No/No MNA
Lead 7.2 4.8 50 1,190 No/No Na/MNa
Manganese 11.7 5.4 500 MA No,/No NA
Vanadium 28.5 7 2 NA Yes/Yes . NA
Total Petroleum Hydrocarbons (mg/kg)
Total Petroleum Hydrocarbons 270 100 NA NA NA NA

' Exposure Point Concentrations (EPCs) are presented in Table 7-2. The maximum EPCs are equal to the lesser of the
maximurn detected concentration or the 95th percent upper confidence limit. Average EPCs are equal to the mean of all
concentrations. When the mean is greater than the maximum exposure paint concentration, the maximum exposure point
concentration was used.

Plant and invertebrate reference toxicity values (RTVs) are presented in Appendix H, Tables H-4 and H-5 (respectively}.
Generally, the plant RTVs are the lowest observed effects concentrations from among plant growth studies on plants in
solid media, and invertebrate RTVs are the lowest LC,, (14-day soil test on Efisenia foetida) from among chemicals :n the
same chemical class (applies to organic compounds). A conservative factor of 0.2 was applted to invertebrate RTVs; the
resultant value should be protective of 33 9 percent of the population from acute effects (U.S. Environmental Protection
Agency [USEPA], 1986).

* Camparisan shown is maximum EPC to ATV/average EPC to RTV.

0

Notes: RTV = reference taxicity value.
mg/kg = milligrams per kilogram.
= indicates exceedances.
NA = not available.
LC,, = concentration lethal to 50% of the test papulation.
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phytotoxicity value. No observations of stressed vegetation were evident at OU
4 during the September 1995 habitat characterization.

Aluminum was detected at all six surface soil sample locations at concentrations
ranging from 144 to 7,830 mg/kg. Background concentrations of aluminum (2,370
mg/kg) at NAS Cecil Field constitute one-third of the levels detected at GU & and
are two orders of magnitude greater than the phytotoxicity benchmark for
aluminum. Likewise, background concentrations of vanadium and chromium (both 4.6
mg/kg) at NAS Cecil Field are two to four times greater than their phytotoxicity
benchmarks. .It 1s likely that the phytotoxicity benchmarks for these analytes
over-estimate adverse effects to plants.

The phytotoxicity benchmarks used for aluminum, chromium, and vanadium were
obtained from Will and Suter (1994) and were derived to represent the 10th
percentile of the lowest observed effects concentrations (LOECs) for growth and
vield endpoints. Since the number of aluminum, chromium, and vanadium studies
included in the Will and Suter review was less than 10 (n=1, n=7, and n=2,
respectively), the phytotoxicity benchmarks are equal to the lowest LOEC, and a
confidence level of "low" was assigned by the authors to these benchmarks,
Furthermore, some of the plants used in the laboratory studies for chromium are
particularly sensitive species (e.g., lettuce, tomato, oats, soybean); therefore,
risks to wild plants may be over-estimated. Will and Suter (1994) emphasize that
the derived benchmarks are conservative means for estimating population- or
communitcy-level impacts.

These results suggest that growth of plants could potentially be impaired in soil
at concentrations in excess of the aluminum, chromium, and vanadium phytotoxicity
values; therefore, plants at OU 4 may potentially be adversely affected.
However, the conservative nature employed in selecting phytotoxicity benchmarks
combined with the sporadic detection of some of the analytes (i.e., chromium and
vanadium) and the relative amounts of these analytes at background levels suggest
that plant populations at OU 4 are not likely to be adversely impacted from
exposure to these inorganic analytes in surface soil.

Terrestrial Invertebrates. Risks for terrestrial invertebrates were evaluated
by comparing invertebrate toxicity benchmarks to maximum and average exposure
concentrations. The results of this evaluation are presented in Table 7-9. No
maximum or average concentrations of any analyte exceeds available invertebrate
benchmarks, suggesting that terrestrial invertebrates are mnot at risk from
exposure to ECPCs detected in OU 4 surface soil. Invertebrate benchmark values
are not available for aluminum, bariwn, cobalt, manganese, vanadium, and TPH.

7.5.2 Groundwater Potential risks assoclated with exposures to ECPCs in
groundwater from the surficial aquifer as it discharges to Rowell Creek and the
floodplain swamp in the southern portion of OU 4 are discussed separately for
terrestrial plants and aquatic receptors. Risks to terrestrial plants are
evaluated by comparing toxicity benchmarks from studies evaluating plant
exposures to chemicals in solution to exposure concentrations. Risks to aquatic
organisms are evaluated by comparing exposure concentrations to toxicity
benchmarks from laboratory tests (e.g., AQUIRE information, AQUIRE, 1994),
Federal AWQG (USEPA, 1991d; USEPA, 1988), USEPA Region IV Chronic Water Quality
Criteria (USEPA, 1995), and State of Florida Surface Water Quality Standards for
Class II1 waters (Florida Legislature, 1995).
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Terrestrial Plants. Risks for terrestrial plants were evaluated by comparing the
selected phytotoxicity benchmarks to maximum and average exposure concentrations.
The results of this evaluation, presented in Table 7-10, indicate that maximum
and average concentrations of both dissolved and total aluminum in groundwater
exceed plant RTVs. The maximum and average EPCs of all other analytes were less
than plant RTVs, indicating that adverse effects to plants from exposure to these
analytes are not likely to occur. Phytotoxicity benchmarks for groundwater were
not available for bis(2-ethylhexyl)phthalate or barium.

Aluminum was detected in two of the four monitoring well samples included in the
ERA. Total aluminum concentrations of 1,060 pg/l and 669 ug/f were detected at
CEF-10-MW5S (in the central portioen of the site) and CEF-10-MW4S (in the northern
portion of the site), respectively; disscolved aluminum was detected at a
concentration of 720 ug/f at CEF-10-MW5S. Aluminum was not detected at CEF-10-
MW3S (located between CEF-10-MW5S and CEF-10-MW4S). Furthermore, aluminum is
ubiquitous in groundwater at NAS Cecil Field; background concentrat as of
aluminum (776 ug/4), which account for nearly 75 percent of the lewvels scted
in OU 4 groundwater, alsoc exceed the aluminum benchmark.

An evaluation of total aluminum in groundwater at QU 4 represents an over.. imate
aof the amount of aluminum that plants could be exposed to. The dissolved
concentration of aluminum at CEF-10-MW58 (720 pug/f) is less than 4 times the
aluminum benchmark. It should also be noted that no observable signs of stress
to vegetation in the floodplain swamp or Rowell Creek were observed by ABB-ES
ecologists during the September 1995 OU 4 habitat characterization.

These results suggest that plants exposed to aluminum in OU 4 groundwater could
be adversely affected. However, the conservative nature employed by evaluating
total concentrations in groundwater coupled with the sporadic detections of
aluminum at the site and the relative amount that background aluminum cencentra-
tions contribute to OU 4 minimizes the chance that plant populations would
exhibit adverse effects.

Aguatic Receptors. Risks to agquatic organisms are evaluated by comparing maximum
and average exposure concentrations with several aquatic toxiecity benchmarks.
The results of this evaluation, which are presented in Table 7-11, indicate that
maximum and average concentrations of bis(2-ethylhexyl)phthalate, dissolved and
total aluminum, dissolved copper, and dissolved and total iron exceed available
aquatic benchmarks.

As mentioned previously, background concentrations of aluminum at NAS Cecil Field
constitute 75 percent of the concentrations detected in OU 4 groundwater. In
addition, background concentrations of iron at NAS Cecil Field account for 20
percent of the concentraticns detected in O0U 4 groundwater,

Bis(2-ethylhexyl)phthalate was detected in two monitoring wells at concentrations
ranging from 2 to 6 upg/#; both detected concentrations and the average site
concentration (4.5 ug/f) exceed the lowest adverse effect concentratien in the
AQUIRE database (0.89 ug/f for moorfrog hatchability). Both the maximum and
average concentrations slightly exceed the FDEF Class III fresh water standard
(3.0 pg/f for phthalate esters}, and none of the concentrations exceed the
Federal AWQC of 160 ug/#. A review of the AQUIRE database for bis(2-ethylhexyl)-
phthalate indicates that all of the other adverse effects concentrations are at
least an order of magnitude greater than the selected endpoint (i.e., the next
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Table 7-10
Summary of Ecological Risk for Plants in Groundwater

Remedial Investigation, Operable Unit 4

Maval Air Station Cecil Field

Jacksonville. Florida

Exposure Point Concentrations

Plant RTV Exceeded? *

Analyte Maximum Average Flant ATV (by Maximum /by Average}
Semivolatle Organic Compounds (mg/#)
bis(2-Ethylhexyl}phthalate 0.006 0.0045 NA NA
Unfitered Inorganic Analytas {mg/#}
Aluminum 1.06 0.482 0.2 Yasfvas : o
Iron 219 1.14 10 No/No
Manganese 0.0494 0.018 4 No/No
Filtered {norganic Analytes {mg/!]
Alumninum 0.72 072 0.2 i Y«as]‘{as o
Barium 0.0694 0.0694 NA NA
Capper 0.011 0.011 0.03 No/No
fron 1.31 1.3 10 No/No
Manganese 0.0220 0.0220 4 No/No
Vanadium 0.015 0.015 0.5 No/No

conducted in solution,

MNotes.  RTV = reference toxicity value,
mg/t = milligrams per liter.
NA = not available.
= indicates exceedances.

* Comparisan shown 1s maximum EPC ta RTV/average EPC ta RTV.

' Exposure Point Concentrations (EPCs) are presented in Table 7-3. The maximurn EPCs are equal to the maximum
detected concentration. Average EPCs are equal to the arithmetic mean of all concentrations. When the arithmetic mean
is greater than the maximum exposure point concentration, the maximum expasure point concentration was used.

* Plant RTVs are presented in Appendix H, Table H-4. Generatly, plant ATVs are the lowest LOEC from plant growth studies
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Comparison of Groundwater ECPC Exposure Concentrations with Surface Water Toxicity Benchmarks

Table 7-11

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field

Jacksonvilte, Florida

AQUIRE Lowest
g | pvege | D G | omone | o regon | PP e
Analyte’ b po A AWQC® IV Water : Resuil
Paint Peoint Standards (wa/ 8 Quality Criteria® Concentration
Concentration Cancentration (wa/1) Y (wg/t) / Test
Species
Semivolatile QOrganic Compounds {ug/t}
his(2-Ethylhexyl)phthalate i 4.5 30 #1680 NA 0.89 / moorfrog Exceeds bench-
hatchability mark
Unfiltered Inorganic Analytes (-
a/t}
Aluminum 1,060 482 NA 87 ‘87 15 / trout LGy, Exceeds bench-
mark
lran 2,180 - 1,130 1,000 1,000 1,000 460 / trout Exceeds bench-
hatchability rmark
Manganese 494 18 NA NA NA 280 / phyto- Does not excead
piankton popula-  benchmark
fion endpoints
Filtered Inorganic Analytes (pg/?)
Aluminum 720 728 NA a7 a7 15 / trout LCqq Exceeds bench-
S mark
Barium 69.4 69.4 NA NA NA B,900 / water fleaa  Does not exceed
reproduction benchmark
Copper 11 - 6 8 6 1.5 / water flea Exceeds bench-
’ N reproductian mark
Iran 1310 1,518 1,000 1,000 1,000 460 / trout Exceeds bench-
hatehability mark

See notes at end of table
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Table 7-11 (Continued)
Comparison of Groundwater ECPC Exposure Concentrations with Surface Water Toxicily Beanchmarks

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

AQUIRE Lowest
Maximum Average FDEP Class (i Chronio Chronic Region Reparted Adverse
\ Exposure Exposure Fresh Water a Effact
Analyte , \ z AWQC IV Water .5 Result
Point Paint Standards (wo/ 1) Quality Criteria* Concentration
Cencentration Concentration wg/ ) 9 Y {wa/t) / Test
Species
Manganese 22 22 NA NA NA 280 / phyto- Does not exceed
plankton popula-  benchmark
tion endpeints
Vanadium 15 15 NA NA NA 128 / guppie LC,, Does not exceed
benchmark

' Results of analyses of surface water samples included in Appendix A Only those analytes selected as aguatic contaminants of potential concern in Tabile 7-3 are
presented.

* Chapter 17-302, Class Ill Fresh Water Quality Standards (Florida Legislature, 1995).

® Chronic Federal AWQC (U 5 Environmental Protection Agency [USEPA], 1991d and 1988).

* U.S. Environmental Protection Agency Region IV chronic water quality criteria and related information for toxic pollutants (USEPA, 1935).

* From Appendix H, Table H-68. Only growth, martality, population, bicmass, and reproductive effects to plants, invertebrates, reptiles/amphibians and fish were considered.

® Insufficient data to develop criteria, Value represented in lowest observed effects concentrations,

* Criterion is based an a pH of 6.5 to 9 (USEPA, 1988).

" Hardness-dependent criterion based on a calculated hardness concentration of 46 milligrams calcium carbonate using average caleium and magnesium concentrations
(Greenberg et al., 1992),

Notes: ECPC = ecolagical chernical of potential concern.
FDEP = Florida Department of Environmental Protection.
Hg/ 8 = micragrams per liter.
AWQC = Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act).
AQUIRE = Aguatic Information Retrieval.
* .- = conceniration exceeds the most censervative toxicity benchmark.
NA = not availabie.
LC;, = low dose where 50 percent of animals die.




lowest adverse effects concentration is 2.5 ug/f for reproductive effects to
water fleas). This evidence suggests that it is unlikely that levels of bis(2-
ethylhexyl)phthalate detected in groundwater pose a risk to the majority of the
aquatic receptors at OU 4,

As mentioned previcusly, total aluminum was detected in two monitoring wells at
concentrations of 669 and 1,060 pg/f; both detected concentraticns and the
average site concentration (482 ug/l) exceed the USEPA chromnic water quality
criterion (87 ug/#) for aluminum and the lowest adverse effect concentration in
the AQUIRE database (13 pg/#, an LCs;; for trout). The dissolved concentration
of aluminum (720 pg/f) and the background concentration of aluminum (776 ug/f)
also exceed these benchmarks. A review of the aluminum AWQC document (USEPA,
1988) indicates that the 87 pug/f criterion iz based on an endpoint for larwval
trout, which are among the most semsitive ecological receptors with regard to
aluminum exposure. No salmonids occur in Rowell Creek (a warmwater system) or
in the floodplain swamp in the southern 7 -tion of the site. AQUIRE data
(Appendix G, Table G-6) indicate that severz .pecies of frogs, minnows, snails,
and bass are also sensitive to aluminum conce. -rations below the EPCs. However,
the majority of species (for which there are r.ata in AQUIRE) are tolerant of the
concentrations of aluminum detected in unfiltered groundwater at OU 4.

Iron was detected in all four monitoring wells at concentrations ranging from 529
to 2,190 ug/t. The maximun concentration exceeds several guidelines and criteria
(1,000 pg/2) by a factor of two; the average total concentration (1,143 ug/8) and
the dissolved concentration at CEF-10-MWSS (1,310 pg/#) only slightly exceed
these guidelines and criteria. The detected concentrations also exceed the
lowest adverse effect concentration in the AQUIRE database (460 pg/t for trout
hatchability). As previously mentioned, no salmonids occur in Rowell Creek or
in the floodplain swamp in the southern portion of the site. A review of the
AQUIRE database (Appendix G, Table G-6) for iron reveals that the next lowest
adverse effect concentration for an aquatic species likely to occcur in Rowell
Creek and in the floodplain swamp is 3,700 ug/# (based on an endpoint for
duckweed growth). This evidence suggests that it is unlikely that levels of iron
detected in both total and dissolved groundwater samples pose a risk to aguatic
receptors at 0U 4,

Copper was detected in only the filtered sample at CEF-10-MW5S at a concentration
of 11.2 pg/#, which slightly exceeds the available surface water guidelines and
criteria (6 ug/2). In addition, the detected concentration exceeds the lawest
adverse effect concentration in the AQUIRE database (1.5 ug/# for water flea
reproduction). A review of the AQUIRE database (Appendix G, Table G-6) reveals
that the majority of species for which effects data exist can tolerate higher
concentrations of copper in water than were detected in the dissolved phase at
CEF-10-MW5S. Few species (including some species of trout, minnow, algae, and
water fleas) exhibit adverse reproductive, growth, or survival effects at
concentrations less than 11.2 pg/f. Furthermore, there is uncertainty asscciated
with copper being detected in the dissolved phase but not in the total phase.
It is unlikely that concentrations of copper in groundwater at OU &4 are causing
adverse effects to aquatic organisms in Rowell Creek or in the floodplain swamp
in the southern portion of the site.

To investigate whether any simple trends in the analytical data show a
correlation between concentrations of ECPCs in Rowell Creek surface water and
unfiltered concentrations of ECPCs in groundwater discharging to Rowell Creek,

CEC-0U4.RI
MVL.70 38 7-34



the data collected from the monitoring wells screened in the surficial aquifer
were compared to the surface water data collected for the QU 1 ERA (ABB-ES,

1994a) . A comparison of ECPC data for wupgradient menitoring wells and
downgradient surface water sample locations is provided in Table 7-12. The
sample locations used for this comparison are depicted on Figure 7-4. The

following discussion provides an evaluation of the potential impacts for each
ECPC.

Bis(2-ethylhexyl}phthalate was detected in monitoring wells CEF-10-4S8 and
CEF-10-3S: this analyte was not detected in any of the surface water samples

collected downgradient of the monitoring wells, These data suggest that
concentrations of bis(2-ethylhexyl)phthalate detected in groundwater may not be
present in Rowell Creek surface water. Furthermore, it 1is possible that

bis(2-ethylhexyl)phthalate is not site-related and may actually be a laboratory
artifact.

Aluminum, iron, and manganese were all detected in OU 4 groundwater. Aluminum
and manganese were both detected at lower concentrations in all the downgradient
surface water samples collected in Rowell Creek, whereas irom was detected at
lower comcentrations in two upgradient monitoring wells than in dovngradient
surface water samples. Based on these data, it is reasonable to assume that
ECPCs in groundwater from the surficial aquifer may be discharging to Rawell
Creek surface water. However, some other source (i.e., possibly flocculation
from the Site 2 tributary) may also contribute to the iron contamination in
Rowell Creek, as indicated by the higher dowvnstream concentrations. In additian,
because manganese is not detected at concentrations in groundwater that are
likely to cause adverse effects to aquatic organisms, concentrations of manganese
in groundwater are not a concern. Detected concentrations of bis(2-ethylhexyl) -
phthalate in groundwater do mnot appear to be contributing to surface water
contamination; therefore, it is unlikely that adverse effects to agquatic
organisms estimated from exposure €o bis(2-ethylhexyl)phthalate would occur.

The results of the risk evaluation and the evidence provided in Table 7-12
suggest that concentrations of aluminum and iron detected in groundwater may
cause adverse effects to aquatic organisms. However, considering the conser-
vative pature of the RTVs (i.e., based on endpoints for aguatic receptors not
likely to be found in Rowell Creek or the floodplain swamp), the sporadic nature
of the detected concentrations (i.e., for aluminum), and the relative amounts
that background concentrations of aluminum and iron contribute to detected
concentrations at OU 4, it is unlikely that adverse effects to aguatic organisms
would occur. It is also unlikely that many aguatic organisms would be exposed
to the full concentration of groundwater as it discharges to surface water (i.e.,
groundwater concentrations would be diluted upon discharge to surface water).

7.6 UNCERTAINTY ANALYSES. The objective of the uncertainty analysis is to
discuss the assumptions of the ERA process that may influence the risk assessment
results and conclusions. General uncertainties inherent in the risk assessment
process and in the OU 4 ERA are included in Table 7-13.

Specific uncertainties associated with the assessment of ecological risks
associated with contamination at OU 4 include the following:
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Table 7-12
Comparison of Total Groundwater Concentrations from Upgradient Monitoring Wells
with Total Surface Water Concentrations in Downgradient Portions of Rowell Creek

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Cancentration in Upgradient Concentrsatircfm inv?}o:vnzgradient
Analyte Monitoring Well Hriace Vvater
1
(CEF-10-4) RCSW4 RCSWS
bis{2-Ethylhexyl)phthalate 5 - -
Aluminum 669 184 137
lron 1,320 750 647

Concentration in Downgradisnt

Concentration in Upgradient Surfacs Water 2

Analyte Monitoring Waell
1
(CEF-10.35) RCSW6 RCSW?
bis(2-Ethythexyl)phthalate 2 - -
Iron 537 738 1,130

Concentration in Downgradient

tion i "
Concentration in Upgradient Surface Water 2

Analyte Menitaring Well
(CEF-1058) * RCSW8 RCSWBA
Aluminum 1,080 3.2 153
Iron 2,185 653 785
Manganese 49.4 178 18.2

ancentration in ient L .
Cencentration i Upgradien Cancentration in Downgradient

Analyte Monitoring Well 2,3
(CEF-10.23; Surface Water (RCSWO)
Iren 52% 587

' Analytical data for the total fraction in groundwater for upgradient monitoring weil is presented in Appendix A, Results
for CEF-10-5S are an average of a duplicate pair.

Analytical data for the total fraction in surface water for dewngradient porticns of FRowell Creek are presented in
Appendix A of the OU 1 Risk Assessment Report (ABB-ES, 1594).

Surface water sample RCSWS is slightly upstream of the area where groundwater would discharge to Rowel| Creek {if
passing through CEF-10-25 in a straight line), but it is cioser in proximity to the discharge area than any other surface
water data for this portion of Rowell Creek. It is possible that due to dispersion of analytes in groundwater, RCSWS
would be on the fringe of the range of discharge for ECPCs detected in groundwater at CEF-10.28.

Notes: .- = analyte was not detected in the downgradient surface water sample.
= concentration of analytes that exceed surface water benchmarks.
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Table 7-13

Potential Sources of Uncertainty in Ecological Risk Assessment

Remedial Investigation, Operabie Unit 4
Naval Air Station Cecil Fieid
Jacksonville, Florida

Potential source

Direction of
Effect

Justification

Degradation of chemicals not con-
stdered

Uncertainties Associated with ECPC Selection Process
s rres Assoclated with ELPLC Selection Process

Overestimate

Uncertainties Associated with Exposure Assessment

Food chain assumed to oceur at
site

Food chain model exposure pa-
rameter assumptions

Uncertain occurrence af receptors
at sites

Assumption that receptor species
will spend equal time at all habitats
within home range

Extrapolation of literature values
from test species to representative
wildlife species

Consumption of contaminated prey

Mo evaluation of dermal or inhala-
tion exposure pathways

Maximum exposure scenarios

Missing BAF values

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Underestimate

Overestimate

Underestimate

Risk estimates are hased on recent chemical concentra-
tions, Concentrations will tend to decrease aver time from
degradation and the formation of daughter products,

Occurrence of the food chain used in the models at the
sites is unknown.

Some expagure parameters ars from the literature and
some are estimated, Efforts were made to select expo-
Sure parameters representative of a variety of species or
feeding guilds, so that exposure estimates would be
representative of more than a single species,

Actual oceurrence at the sites by receptors considered in
the food-chain models is uncsrtain.

Organisms will spend varying amounts of time in different
habitats, thus affecting their overall exposures.

Species differ with respect to absarption, metabolism.
distribution, and excretion of chemicals. The magnitude
and direction of the difference will vary with each chemi-
cal.

Toxitity to receptors may resuit in sickness or mortality,
thus making fewer prey items available to predators.
Fredaters may step foraging in areas with reduced prey
populations, or discriminate against, or, conversely, select
contaminated prey,

The dermal and inhalation exposure pathways are general-
ty considered insignificant due to protective fur, feathers,
chitinous exoskeletons, and the low concentration ot
contaminants under natural atmospheric conditions,
However, under certain conditions, these exposure path-
ways may oceur.

it is unlikely any receptor would be exposed concurrently
0 maximum concentrations of ali ECPCs.

BAFs were not available in the literature for many corm-
pounds and receptor classes (i.e., birds): therefore, these
gaps result In an underestimate of the total exposure to
these receptors.

See notes at end of table
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Table 7-13 (Continued)

Potential Sources of Uncertainty in Ecological Risk Assessment

Rernedial Investigation, Operable Unit 4
MNaval Air Station Cecil Field
Jacksonville, Fiorida

ation of ECPCs by sail biota

Bioaccumulation of ECPCs in leafy
portions of plants

Relative uptake of inarganics by
different plant species

Lack of dietary toxicity information
for reptile species

Use of measurement endpoints

Missing reference toxicity values

Uncertainties Associated with Effects

Overestimate

Unknown

Unknown

Cverestimate

Underestimate

. Direction of . .
Potential source Effect Justification
BAF estimation Unknown As many literature values were not available for some
species and analytes, therefore aiternate BAFs were
. derived using other assumptions or regressions (Table 7-
7 lists the rationale for the generation of alternate BAFs).
Continuous uptake and bioaccumul-  Unknown Tissue and organ responses to ECPC uptake were

represented by a linsar function, that is an oversimpli-
fication of a more complex system {i.e., trophic states
and lipid concentrations may affect hioaccumulation, or
contaminants may only be seasonally available).

Ryan and others {1988} states that compounds with log
K..s > 5 are unavailable to plants due to soil sorption.
Compounds with log K_ 8 > 5 will be taken into the roots
of plants, but are not easily transported into the leafy
parts of plants (Briggs and others, 1982; 1983). The
surface soil ingestion exposure madsl oversstimates
ECPC exposure via plant ingestion to those receptars
that only eat the leafy portions of ptants.

Estimated plant BAFs for certain inorganics were based
on BAF data for leafy produce grown in sewage sludge.
Variability in type of plant and substrate may make the
chosen BAF values an overestimate or underestimate of
actual uptake.

infarmation is not available on the toxicity of contami-
nants to reptilian species resulting from dietary or oral
exposures; as a result, dietary exposures to reptiles were
not quantitatively evaluated in the OU 4 ERA. Assuming
the toxicities of analytes to mammals and birds are
similar for reptiles, and to the extent that the dietary
exposures far reptiles are the same as for the tertiary
consumers evaluated in the OU 4 ERA, an assumption
can be made that dietary exposures to reptiles would
result n similar nsk levels that were predicted for preda-
tory mammals and birds. Since no food-chain risks were
predicted to these receptors, it is possible that there are
no food-chain risks to reptiles, Haowever, risks to reptiles
remain unknawn,

Although an atternpt was made to have measurement
endpoints reflect assessment endpaints, limited avail-
able ecotoxicaiogical literature rasulted in the selection
of certain measurement endpaoints that may averesti-
mate assessment endpoints,

Reference taxicity values for certain compounds and
receptor groups were not available thereby underesti-
mating the risk predicted by the summary Hi,

See notes at end of table
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Table 7-13 {Continued)
Potential Sources of Uncertainty in Ecological Risk Assessment

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Fisld
Jacksonville, Florida

Direction of

Potential source Effect

Justification

Lack of site-specific toxicity and
bioaccumulation data

Unknown

Effacts characterization is basad solely on literature
values. No site-specific biological data has been col-
lected at QU 4.

Multipie conservative assumptions

Summation of effects (His)

Uncertaintiss Associated with Risk Characterization
=nceriamiies Associated with Risk Characterization

Risk evaluated for individuai terras- Overestimate
trial receptors only
Effect of decreased prey item popu- Unknown

lations on predatory receptors

COverestimate

Unknown

Effects on individual terrestriat organisms may ocour with
little population or community lev  Hacts, However, as
the number of affected individu: sreases, the likeli-
hood of nopulation-level effects | 588,

Adverse population effects to pre ¢ . ems may reduce the
foraging population for predatory -eceptors, but may not
necessarily adversely impact the population of predatory
species,

Cumulative impact of multiple conservative assumptions
yields high risk ta ecalogical receptars, and may resutt in
risk at background concentrations or the prediction of
risks when there is no potential for adverse effects.

The assumption that effects are additive ignores potantial
synergistic or antagonistic effects. !t assurnes similarity
in mechanism of action, which is not the case for many
substances. Compounds may induce toxic effects in
different organs or systems.

Notes:  ECPC = ecolagical contaminant of potential concern
BAF = bicaccumulation factor.
Hls = hazard indices.
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Because surface water and sediment samples were not collected in the
floodplain in the southern portion of the site, 1t is not possible
to evaluate actual exposures to aquatic organisms. Furthermore, risk
conclusions for aquatic organisms in Rowell Creek are compounded by
the fact that several source areas (e.g., OU 1) potentially contrib-
ute to contamination in this area.

Risk to aquatic organisms from exposure to analytes detected in
filtered groundwater samples may have been overestimated. Because
no filtered background groundwater data were available to screen
ECPCs, more analytes may have been retained for the risk assessment
than were necegsary.

Although no migration pathway to the tributary in the northern
portion of the site is evident, risks to aquatic organisms may be
underestimated by excluding these samples from the ERA. However,
based on the runoff patterns in the vicinity of the tributary, it is
likely that contaminants in the tributary surface water and sediment
are the result of contamination from another source, possibly the
flightline area,

There is uncertainty associated with using unfiltered groundwater
data for inorganic analytes detected in groundwater from the
surficial aquifer (i.e., filtered data were only collected from one
monitoring well). Risks to aguatic organisms may have bheen over-
estimated because unfiltered groundwater represent the total fraction
of analytes that occur in the water column, including those that are
sorbed to particulates and may not be biocavailable. Furthermore,
there is uncertainty associated with the detected concentration of
dissolved copper at CEF-10-MWSS since copper was not detected in the
total phase.

Terrestrial invertebrate exposures to groundwater that is at or near
the ground surface (i.e., within 1 foot during high groundwater
periods) in the southern portion of the site were not evaluated.
Therefore, risks to terrestrial invertebrates may have been under-
estimated. However, terrestrial invertebrates are most likely
repelled by saturated conditions and probably do not inhabit these
areas.,

Risks to terrestrial receptors associated with exposure te TFH in
surface soil may have been underestimated. Although selected as an
ECPC for surface soil, TPH was not evaluated in the ERA as there are
no toxicological benchmarks. However, results of toxicity testing
at OU 2 (Site S) (ABB-ES, 1995) indicated that plants (represented
by the test species Lactuca sativa} and invertebrates (represented
by the test species Eisenia foetida) did not exhibit adverse effects
from exposure to concentrations of up to 600 mg/kg TPH in soil.
Based on this information, it is pessible to assume that plants and
invertebrates at QU 4 are not at risk from exposure to TPH in soil.
However, without site-specific information, these assumptions cannot
be confirmed because site conditions, relative toxicities to
ecological receptors, and the composition of TPH are highly variable.
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No conclusions can be made regarding risks to wildlife from exposure
to TPH.

. Risks to avian species from dietary exposures may have been under-
estimated because biocaccumulation and toxicity data for this
taxonomic group are generally lacking in the literature. Toxicologi-
cal data for mammals were not used as surrogates due to concerns
about extrapolations between these two taxonomic groups. A5 a
result, potential risks associated with several ECPCs were not
evaluated. If the toxicological data obtained from studies conducted
on mammals were used for estimating risks to avian species, then risk
estimates for birds would be higher because risks would have been
quantified for more chemicals. However, since risks to small mammals
were not predicted, it is possible that risks to birds would not be
identified either.

J Several analytes detected in surface soil and groundwater were
reported at concentrations below analytical detection limits., There
is uncertainty associated with the actual presence of the following
analytes detected in OU 4 surface soil: methylene chloride, di-n-
butylphthalate, arsenic, barium, calcium, cobalt, magnesium,
potassium, and sodium. There is also uncertainty associated with the
actual presence of the following analytes detected in OU 4 groundwa-
ter: bis(Z-ethylhexyl)phthalate, barium, chromium, copper (dissolved
only), magnesium, nickel, potassium, and vanadium.

. Risks to plants and invertebrates may have been underestimated
because phytotoxicity and invertebrate benchmarks for several
analytes are lacking for these receptors. Specifically, soil

invertebrate benchmarks are not available for aluminum, barium,
copper, manganese, vanadium, and TPH; similarly, plant benchmarks for
groundwater are not available for bis(2-ethylhexyl)phthalate or
barium. Risks to these receptors from exposure to these analytes are
unknown,

7.7 CONCLUSIONS. Potential risks for ecological receptors were evaluated For
ECPCs in surface soil and groundwater at OU 4.

7.7.1 Surface Soil The following analytes were selected as surface soil ECPCs
and retained in the ERA for QU 4: methylene chloride, di-n-butylphthalate,
aluminum, arsenic, barium, chromium, cobalt, lead, manganese, vanadium, and total
petroleum hydrocarbons.

Risks associated with exposures to ECPCs in OU 4 surface soil were evaluated for
wildlife based on a model that estimates the amount of contaminant exposure
obtained via the diet and incidental ingestion of these media. Comparison of
estimated doses for wildlife species with reference toxicity doses representing
thresholds for both lethal and sublethal effects is the basis of the wildlife
risk evaluation. No risks were estimated for wildlife eXxposed to OU 4 surface
soil.

Risks to seil invertebrates and plants were evaluated by comparing exposure
concentrations for surface soil with toxicity benchmarks. Based on this

CEC-QU4.RI
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comparison, plants exposed to surface soil concentrations of aluminum, chromium,
and vanadium at OU 4 may be adversely affected. However, adverse effects to
plants are unlikely considering the site history, the conservative nature
employed in selecting phytotoxicity benchmarks, and the sporadic detection of
chromium and vanadium in OU 4 surface soil. No risks to invertebrates were
estimated.

7 7.2 Groundwater The following analytes were selected as groundwater ECPCs and
retained in the ERA for QU 4. bis(2-ethylhexyl)phthalate, aluminum, barium
(dissolved only), copper (dissolved only), iron, manganese, and wvanadium
(dissolved only).

Risks to plants from exposure to groundwater at or near the surface at OU 4 were
evaluated by comparing exposure concentrations with phytotoxicity benchmarks in
solution. The results suggest that plants exposed to unfiltered concentrations
of aluminum could be adversely affected. However, the dissolved concentration
of aluminum (which represents the biocavailable fraction of aluminum) only
slightly exceeded its benchmark, suggesting that adverse effects to plants are
unlikely. In addition, the site history and the sporadic detectiom of aluminum
in OU 4 groundwater minimize the potential for adverse effects to plants.

The potential for adverse effects to aquatic receptors from exposure Co
groundwater as it discharges to Rowell Creek and the fleodplain swamp was
evaluated by comparing site-specific filtered and unfiltered contaminant
concentrations to aquatic benchmarks. Although some concentrations of analvytes
that may be discharging to Rowell Creek (i.e., aluminum and irom) slightly
exceeded available surface water quality guidelines, it is unlikely aquatic
receptors at QU 4 would exhibit substantial adverse effects.

In summary, the results of this ERA suggest that ecolaogical receptors are mot
likely to be at risk from exposure to analytes detected in QU 4 surface soil or
groundwater.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS. Conclusions regarding the physical characteristics of the OU
4 study area and the contaminants detected in surface water, sediment, surface
soil, and groundwater include the following:

. Sufficient information was collected in the field or compiled from
historical records to confirm that past waste disposal activities at
OU 4 have not had a negative impact on the environmmental quality of
the site or surrounding area.

. There is no risk to human health or the ecological receptors
evaluated from exposure to analytes detected in OU 4 surface soil or
groundwater.

8.2 RECOMMENDATION. Based on the evaluation of data gathered during this RI
and the results of the BRA, no further assessment of the envirommental conditions
at OU 4 is warranted. Preparation of a No Further Action decision document is
recommended.

CEC-044 Al
MVL 10 86 8-1






S3ON3HI43Y






REFERENCES

ABB FEnvironmental Services, Imc. (ABB-ES), 1994, Remedial Investigation and
Feasibility Study, Operable Units 3, 4, 5, and 6, Volumes I, IL, and IIL:
prepared for Southern Division, Naval Facilities Engineering Command
( SOUTHNAVFACENGCOM), North Charleston, South Carolina.

ABB-ES, 1994a, Baseline Risk Assessment, Operable Unit 1, Naval Air Station
(NAS) Cecil Field, Jacksonville, Florida; prepared for SOUTHNAVFACENGCOM,
December.

ABB-ES, 1994b, Remedial Investigation, Operable Unit 1, NAS Cecil Field,
Jacksonville, Florida: prepared for SOUTHNAVFACENGCOM, North Charleston,
South Carolina, December

ABB-ES, 1994c, Investigation Derived Waste Management Flan, NAS Cecil Field,
Jacksonville, Florida; prepared for SOUTHNAVFACENGCOM, North Charleston,
South Carolina, April.

ABB-ES, 1995, Baseline Risk Assessment, Operable Unit 2, NAS Cecil Field,
Jacksonville, Florida; prepared for SOUTHNAVFACENGCOM, May.

ABB-ES, 1996, NAS Cecil Field Remedial Investigation General Information Report,
ABB-ES, 1996.

ABB-ES, 1996a, Draft Basewide Ecological Assessment Report, Naval Air Station
Cecil Field, Jacksonville, Florida; prepared for SOUTHNAVFACENGCOM.

Aguatic Information Retrieval System (AQUIRE), 1994, U.5. Enviremmental
Protection Agency On-line Aquatic Database Record Search; April, (Toxicity
Data) and July, (Bioconcentration Factors), 1994.

Bouwer, Herman, and Rice, R.C., 1976, A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aguifers with Completely or Partially
Penetrating Wells: Water Resources Research, vol. 12, No. 3, p. 423-428.

Burt, W.H. and R.P. Grossenheider, 1976, A Field Guide to the Mammals of North
America North of Mexico; Houghton Mifflin Co., Boston, Massachusetts.

Cooper, H.H, Papadopulos, S.5., and Bredehoeft, J.D., 1973, On the Analysis of
Slug Test Data: Water Resources Research, Volume 9, p. 1087-1083.

DeGraaf, R.M., and D.D. Rudis, 1986, New England Wildlife: Habitat, Natural
History, and Distributicn; USDA Forest Service, Northeastern Forest
Experiment Station, General Technical Report NE-108.

Envirodyne Engineers, 1985, Initial Assessment Study of Naval Air Station Cecil
Field, Jacksonville, Florida: prepared for Naval Energy and Environmental
Support Activity, Port Hueneme, California, NEESA 13-073, July.

Florida Department of Environmental Protection (FDEP). 1994, Ground Water
Guidance Concentrations, Florida Department of Environmental Protection,
June.

CEC-OU4.RI
MVL 10 96 Ref-1



REFERENCES (Continued)

FDEP, 1995, So0il Cleanup Goals for Military Sites in Florida, Florida Department
of Environmental Protection, September 29.

FDEP, 1996, Applicability of Soil Clean-up Goals for Florida, Florida Department
of Environmental Protection, January.

Florida Legislature, 1995, "Surface Water Quality Standards": Chapter 62-302,
Florida Administrative Code; Tallahassee, Florida, January.

Geraghty & Miller, Inc., 1983, Hydrogeologic Assessment and Groundwater
Monitoring Plan, NAS Cecil Field, Jacksonville, Florida: prepared for
SOUTHNAVFACENGGOM, North Charleston, South Carolina, QOctober.

Geraghty & Miller, Inc., 1989, AQTESOLV™, Aquifer Test Design and Analysis
Computer Software: Version 1.1.

tlarding lLawson Associates, 1988, RCRA Facility Investigation, NAS Gecil Field.

Jacksonville Area Planning Board, 1980, 2005 Comprehensive Plan, Jacksonville,
Florida: Comprehensive Plan Supplement, Jacksonville, Florida.

Maughan, J.T., 1993, Ecological Assessment of Hazardous Waste Sites; New York,
New York; Van Nostrand Reinhold; p. 352.

Scott, T.M,, 1988, The Lithostratigraphy of the Hawthorn (Miocene) of Florida:
Florida Geological Survey Bulletin 59,

Scott, T.M., Lloyd, J.M., and Maddox, G., 1991, Florida Groundwater Quality
Monitoring Program, Hydrogeological Framework: Florida Geological Survey,
Special Publication Number 32.

Suter, Glen W., 1993, Ecological Risk Assessment: Lewis Publishers, Chelsea

Michigan.

U.5. Department of Agriculture (USDA), 1978, So0il Survey of City of Jackson-
ville, Duval County, Florida, Soil Conservation Service, 113 p.

U.5. Environmental Protection Agency (USEPA), 1986. Hazard Evaluation Division
Standard Evaluation Procedure, Ecological Risk Assessment; Office of
Pesticide Programs; EPA 540/9-85-001; Washington, D.C.

USEPA, 1987, Data Quality Dbjectives For Remedial Response Activities, USEPA,
March.

USEPA, 1988, Ambient Water Quality Criteria for Aluminum: U.S. Environmental
Protection Agency; EPA-440/5-88-008: 47 pp-

USEPA, 1988a, Conducting Remedial Investigation and Feasibility Studies under
CERCLA,

CEC-OU4 RI
MVL 10 96 Ref-2



USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

USEPA,

LUSEPA,

USEFPA,

USEPA,

USEPA,

REFERENCES (Continued)

1988b, Functional Guidelines for Evaluating Inorganics Analyses, USEPA,
July L.

1989a, Risk Assessment Guidance for Superfund: Envirommental Evaluation
Manual: Volume 2; EPA/540/1-89/002; December.

1989b, Ecological Assessment of Hazardous Waste Sites: A Field and
Laboratory Reference; Envirommental Research Laboratory, Corvallis,
Oregon; EPA 600/3-89/013; March.

1991, Natiomal Functional Guidelines for Organic Data Review, USEPA June.

1991a, Ecological Assessment of Superfund Sites: An Overview; Publication
9345.0-051; Washington, D.G.; U.S5. Environmental Protection Agency Office
of Solid Waste and Emergency Response; December.

1991h, ECO Update; Volume 1: Number 1, December, 1991; Publication
9345,0-051.

1991¢, Letter from Elmer W. Aiken, Health Assessment Officer, to
Hazardous Waste Contractors, re. Region IV Risk Assessment Guldance;
Atlanta, Georgia; March 20.

1991d, Water Quality Criteria Summary; Washington, D.C.; May 1.

1992, Supplemental Guidance to RAGS: Calculating the Concentration Term;
Office of Solid Waste and Emergency Response; Intermittent Bulletin Volume
1, Number 1; Washington, D.C.; May.

199%a. Framework for Ecological Risk Assessment; February, 1992;
EPA/630/R-92/001.

1992b, ECO Update; Volume 1: Number 2, May, 1992; Publication 9345.0-051.

1992c, EGC Update; Volume 1l: Number 3, August, 1992, Publication 9345 C-
051.

1992d, Guidance for Data Useability in Risk Assessment (Part A and B);
Office of Emergency and Remedial Response; Washington, DC; Publication
9285.7-09A; April.

1995, Supplemental Guidance to RAGS: Region 4 PBulletin; "Ecological
Screening Values, Ecological Risk Assessment, Bulletin No. 2"; USEPA
Region IV Waste Management Division; Atlanta, GA; November.

1995a, EPA Region T11 Risk-Based Concentration Table, USEPA Region III,
October 4.

1995b, Development of Risk-Based Remedial Options, USEPA Region IV,
November,

CEC-QU4 Ri

MVL.10,28

Ref-3



U.s.

Will,

REFERENCES (Continued)

Geological Survey (USGS), 1995, Groundwater - Approval of aquifer test
analysis at Naval Air Station Cecil Field, Jacksonville, Florida,
September 2 - October 14, 1994.

M.E., and G.W. Suter, 1994. Toxicological Benchmarks for Screening
Potential Contaminants of Concern for Effects on Terrestrial Plants: 1994
Revision; Oak Ridge National Laboratory, Environmental Sciences Division;
Oak Ridge, Tennessee, September.

Wolfe, S.H., J.A. Reidenauer, and D.B, Means, 1988, An Ecological Characteriza-

tion of the Florida Panhandle; U.,S. Department of the Interior, Fish and
Wildlife Service, FWS Biological Report 88(12), OCS MMS 88-0063,
Washington, D.C.

CEC-OU4 RI
MYL 10 96 Ref-4



Vv XIaN3ddVv






APPENDIX A

SAMPLING RATIONALE MEMORANDA






TO:
FROM:
DATE:

MEMORANDUM

RAO ANGARA
ERIC BLOMBERG
7-14-94

SUBJECT: SUMMARY OF THE SITE 16 AND OU 3,4,5,AND 6 WORKPLAN MEETING WITH EPA

AND FDEP ON JULY 6, 1984 AT NAS CECIL FIELD, JACKSONVILLE, FLORIDA

This memo summarizes the discussions of the Site 16 and OU 3,4,5, and 6 workplan meeting between Bart
Reedy (EPA), Mike Deliz (FDEP), John Dingwall (Navy, Cecil Field), Rao Angara (ABB-ES) and Eric Blomberg
(ABB-ES). The objective of the meeting was to come to a consensus on the locations of the Site 16
confirmation surface and subsurface soil sampling locations at Site 16 and finalize the scope of the field
program at Sites 10, 14 and 15 in order to revise the OU 3,4,5 and 6 workplan. The highlights of the
meeting are as follows.

1.

Twelve soil boring and 10 surface soil sample locations were selected to provide confirmation
surface and subsurface soil sample data at Site 16. The details of the selected sample locations
and rationale are presented in a separate memo.

Since the regulators feel, based on historical use of the site (i.e. rubble disposal) and chemical data,
that Site 10 does not appear to be contaminated, they requested that the field program be modified
by reducing the scope of sampling and analysis. The intent of the modification wolld be to collect
a minimal amount of samples, and if no contamination is detected, propose that a "no further action”
decision document (based on a risk evaluation) be prepared for Site 10. If contamination is
detected in the minimal sampling then a complete RI/FS/RA would be conducted at Site 10. The
scope of the field program far Site 10 was modified to the following.

- Map all of the suricial debris piles.

- Instalt and sample one monitoring well downgradient of the fargest rubble pile.

- Resample the existing four monitoring wells.

- Collect enough surface soil samples 1o support a risk assessment.

- Gollect surface water and sediment samples from the drainage ditch at the north end of
Site 10.

Bart has not discussed the use of immunoassay field test kits at Sites 14 and 15 with Fred Sloan
yet but said he will talk to him next week and get an answer so the workptan can be revised.

There was discussion about the review of the workplan and all parties agreed that once we have
the information from Bart Reedy about the field test kits, the revisions to the workplan can be made
and then the review of the workplan can take place. Only the sections of the workplan that have
changed will be submitted for replacement in the workplan.



MODIFICATIONS TO THE DRAFT OU 3, 4, 5, AND 6 WORKPLAN
NAS CECIL FIELD
JULY 1994

Based on recent meetings between the Navy, USEPA, FDEP and ABB-ES modifications of the draft QU 3,
4, 5, and 6 workplan have been proposed. The modifications will only be made in the following sections
of each volume in the workplan.

Volume | - Workplan

Section 2 - The figures and text will be changed to reftect the tocations of the surface soil samples previously
collected by Harding Lawson during the RFI.

Section 4 - The workplan rational will be modified to include changes to the field program.

Section 5 - Table 5-1, Summary of Proposed Sample Collection, will be changed ta reflect changes in the
sampling program.

Volume Il - Sampling and Analysis Plan
Section 2 - The figures and text will be changed to reflect changes to the field program.
Volume Il - Health and Safety Plan
Na changes are proposed for the HASP.
Specific changes to the field program at each site include the following.

Site 7 - The rationale has been changed to include the review of screening data by the USEFA,
FDEF and the Navy prior to selecting the confirmation sampling locations.

Site 8 - The rationale has been changed to include the review of screening data by the USEPA,
FDEP and the Navy prior to selecting the confirmation sampling locations. The field program has
been changed to include 10 soil botings with soil samples in the former hazardous waste storage
area.

Site 10 - The field program has been changed to include: mapping of the rubble piles, installation
and sampling of one monitoring well downgradient of the largest rubble pile, sampling of the four
existing maonitoring wells, collect six surface soil samples, and collect two surface water and
sediment samples from the drainage ditch at the north end of the site.

Site 11 - The monitoring well locations on the figures have been moved closer to the source area.
Temporary piezometers have been included for installation.

Site 14 - TNT colormetric field test kits will be used to screen surface soil. Temporary piezometers
will be installed.

Site 15 - The soil screening program will include TNT colormetric kits, TPH, PAH and lead.
Temporary piezometers will be installed. Soil borings will be advanced and one monitoring well will
be installed in the scurce area.
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PROJECT:

CLIENT:

PROJECT NO.:

Sample

Boring/ Depth

Sample No. {ft.)
CFBSS1EG (0-2)
CFBSS23G (0-2)
CFBSS28G (0-2)

S CF108S5G (0-2)

% BL'%l‘%n‘—e &

SUMHARY OF LASORATORY TEST RESULTS

RS TS ECERERIESSESSEES

NAS Cecil Field - Project No. 8520.22
ABBR Envirconmental Services

93-1361
Atterberg Limits

Wet Dry Natural ==s=s=sssxs==Ssassssssss==
Unit Unit Moisture Liguid Plastic Plasticity
Weight Weighr Content Limit Limit Index

pcf pet Z b4 Z <

84.3 56.4 27.0 No LL Non-Plastic

71.0 64.3 10.0 No LL Non-Plastic

71.7 62.3 14.3 Ne LL Non-Plastic

75.4 58.0 29.9 No LL Non-Plastic’
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PROJECT: NAS Cecil Field - Project No. 8520.22
CLIENT: ABB Environmentzal Services
PROJECT NO.: 93-1361
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APPENDIX C

LITHOLOGIC LOGS/CONSTRUCTION DIAGRAMS






Geraghty & Mit'er, Inc.
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+ T.0.D. (Top of Disk) ¥ x4 x 6" Concrete Pad

2. Deplh Lo Nirst Coupling
3. Tolal Lunglh of Blank Pipe

4. Type of Blank Pipe
5. Lenglhof Screen
6. Type of Screen

BY Tolsl Dealh of Boring

9. Deoth To Bollam of Screen

10. Type of Screen Filler

*
11. Depth To Top of Filler

12, Type of Sezl

13? Depth To Top of Seal

14, Type of Groul

*From- Ground Surface
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DEPARTMENT OF THE NAVY WEll DATA REPORT

WO THE R DFYTRICNy

MAWAL PACILITIES EnGINCE RitG COMMANG WELL NUMBER CEF1Q-2 AREQ1 te 10

ZVIVCAGLL DR, O BOX 1OORE

CHARLESTOM S C 204110008

DATE OF INSTALLATION_8/8/87

WELL HOLE DATA

Drill Date 6/6/87 well Driller Southwestern Laboratories, Inc.
Depth of Boring 38 feet Purpose of Boring Manitoring Hell

Hollow Stem
Drilling Method. Auger Mud Type Not Applicable

WATER LEYEL DATA (All measurements from top of casing)

water Level__ 6.45 feet Date of Measurement__6/26/87

DEVELOPHMENT DATA

Development Method Air 3T

Length of Time Developed 60 minutes

LOCATION OF BOREHOLE INFORMATICON

Drillers Log— X Geophysical Log Not Applicable

Physical Core___* Cutting Samples Not App'r—l'cab'le

Water Level Observations__£.45 feet (6/26/87) / 2.05 feet (7/10/87)

DRILLED 8Y__Sauthwestern Laboratories SCOWDT

DEVELGREED By__Harding lawson Associates  grrwnrs

TECHNICAL OVERSIGHT BY___Harding Lawson Associates




: DEPARTMENT OF THE NAVY
{_' : BOAUTWHE Ray TS O
- MAVAL FACILITICE KNG ML E mirec CoOmmamn
TIASHACLI DA P O BOX 10068
CHARLOITON & € Z94 190048
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WELL CONSTRUCTION DETAILS
WELL NUMBER __CEF10-2

DATE OF INSTALLATION ___6/8/87 -

I. Height of Casing sbove ground 2.7 feet

2. Daplh Lo firgt Coupling 2.5 feet

Coupling Interval Dapths 12.5 feet, 22.5 feet

3. Total Length of Blank Pipe _12.5 feet

4 Type of Blank Pipe _Schedule 40 pyC

S. Length of Screen 20 feet
6. Type of Screen Schedule 40 PVC, £.020 in. s}

7. Length of Sump 8.2 ft.

37 Tolsl Deplh of Boring38_Tt. 4o, Dismeler873/4

§. Deoth To Boltom of Scrasn 92.5 feet

10 Type of Screen Filtar _NO. 1 Standard Sitica

Quantity Used 400 Tbs. g0 6-20 )0

-
1. Depth Ta Top of Filler & foet

12. Type of Sas! 1/2-inch Bentonite Pellets

Quanlity Used 30 1Tbs.

a*
13" Depth To Top of Seat 4 feet

14. Type of Groyl ____ Cement-Bentonite

20:1

Grou! Mixture

Fethed of Piazemant Tremie Pipe

*From Ground Surface



DEPARTMENT OF THE NAVY WELL DATA REPORT

BT P OFY MO

MAVAL FACILITIES CrcmeCtMinG COMSAND WELL NIMBER_CEF10-3 ARFASite 10

232 CAGLL DM & O SO YOO BE

CHAM CITON, 5 C 2B41 10088

DATE OF INSTALLATION_6/11/87

WELL HOLE DATA

prill Date 6/11/87 well Driller Southwestern Lzboratories, Inc.
Depth of Boring 22 feet Purpose of Boring Manitaring Well

Hallow Stem
Drilling Method__Auger Mud Type Not Applicable

WATER LEVEL DATA (All measurements from tecp of casing)

water Level___4.75 feet Date of Measurement___6/26/87

DEYELOPMENT DATA

Development Method Hand Bailed

Length of Time Developed 120 minutes

LOCATION OF BOREHOLE INFORMATION

Drillers Loa X Geophysical Log Not Applicable

Physical Core X Cutting Samples Nat Applicable

Wa_ter Leve! Observations_4.75 feet (6/26/87) / 6.30 feet (7/10/87)

DR!LED BY_ Southwestern Labgratories SCCWD=

DEVELGRED BY Harding Lawson Associates SCCWO=

TECHNICAL OVERSIGHT BY Harding lawson Associates
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WELL CONSTRUCTION DETAILS
WELL NUMBER _CEF10-3
DATE OF INSTALLATION _6/11/87

1. Heighl of Casing sbove ground 2.5 feet

2. Deplh Lo first Coupiing 2.5 feet

Coupling Interval Cepths 12.5 feet

3. Total Length of Blank Pipe _12.5 feet

4 Type of Blant Pipe __Schedule 40 PVC

S. Length of Screen 10 feet
6. Type of Szreen SChedule 40 PVC. 0.020 in. sl

. Length ef Sump & _ft,

3. Tolal Depth of Boring 28 L. Hore Diarneterf-3/4

~J

9. Dzsth To Bollam of Screen 2_2'_EieEt

10 Type of Screen Filtar 0. 1 Standard Silica

Quantity Useq 230 10S. ¢j,, 6-20 4o

11. Depth To Top of Filter _G_fit

12. Type af Seal 1/2 inch Bentonite Pellets

Cuentity Used 25 1bs.

13* Depth To Tep of S:al4__f86t

14. Type of Groul Cement-Bentonite

20:1

Grout Mixturs

Method of Plazsment Tremie Pipe

*From Ground Surface
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DEPARTMENT OF THE NAVY WELL DATA REPORT

BCaSTH I Rrhe CHY 1Ay

NAVAL FACILITIES CHGINEE MG COMMANG WELL NUXMBERCEF10-4  ARFASite 10

13 CACLE DR » O RO sO0R

CHAMESTON 3 C 29413100648

DATE OF INSTALLATION__6/11/87

WELL HOLE DATA

Drill Date 6/11/87 well Driller Southwestern Laboratories, Inc.
Depth of Boring 30 feet Purpose of Boring Maaitaring Well

Hollow Stem
Drilling Method__Auger Mud Type Not Applicable

WATER LEYEL DATA (All measurements from top of casing)

Water Level 860 feet Date of Measurement___6/26/87

DEYELOPHENT DATA

Development Method_— Air Lift

Length of Time Developed 90 minutes

LOCATION OF BOREHOLE INFORMATION

Drillers Log X Geophysical Log. Not Applicable

Physical Core____* Cutting Samples__ 1ot Appticable

water Level Observations_8.60 feet (6/26/87) / 6.50 feet (7/10/87)

DRILLED BY_ Southwestern Laboratories SCCWDT

DIVELGRED Br__Harding Lawson Assaciates grewns=

TECHNICAL OVERSIGHT BY Harding Lawson Associates




DEPARTMENT OF THE NAVY WELL_CONSTRUCTION DETAILS
BT oy DA VIS B ‘%2
MAVAL PACILITICE CNGINMLL MG COMMAND WELL HU”BER __w__
I3 LACLE DA # O BOX 10048

CHARLESTON & € 28411.0068 DATE OF INSTALLATION 6€/11/87

1. Beighl of Casing sbove ground 2.58 feet

2. Depth Lo first Coupling 2.5 feet

S P Coupling Interval Deplhs 12.5 feet, 22.5 fee!

3. Tolal Langth of Blank Pipe 12.5 feet

W W W . W . L Y
LY
P4
LI
)
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r s
TR AR Y v
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LA N N T YR Y
JAR A BN A A A

N X
8. Total Dapthof Bering 20_FL. Hols Diamater &3/4 1

S NN RS 4. Type of Blank Pipe _Schedule 40 pyc
‘: ’::: e | 5. Length of Screen 20 feet
R J : :.' E (j:D 6. Type of Screen Schedule 40 PVC. 0.020 in. s
@ ':: W I 7. Length of Sump 0 _ft.
y

. 13 9. Depth Te Boltemn of Scraen 32.5 feet

10. Type of Screen Filter _NO. 1 Standard S1"I1'ca_

Quanlity Useg 300 1bs. g, 6-20 o

11, Depth Ta Top of Filter s_fe_._Et

12. Type aof Sesl 1/2-inch Bentonite Pellets

Quantily Use¢ __30_1bs.

13 Depth To Top of Sea! 4_1’8;&_1:

14. Type of Grout " Cement-Bentonite
Grout Mixture 20:1
Method of Plazement Tremie Pipe

*From Ground Surface
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Geraghty & Miller, Inc

LITHOLOGIC LOG FOR MONITOR WELL sp.-z—%f-\ CEF-i0—t D

P

%%T Depth Thickness
Description {£t) (£t)
Ssand, fine-grained, tan....coveeeviacavans 0 - 4 4
Clay, red to orange, soft..c.e.- shesese s 4 - 8 4
Sand, fine-grained, gray, with stringers
of orange Clay.eeeresrnssoanesnnnsannas o B - 18 10
Clay, sandy, cream to tan, FirMeveneerooan 18 - 35 17
Sand, clayey, fine-grained,tan............ 35 - 37 2
Clay, sandy, green-gray, firm...... csseens 37 - 42 5
sand, fine-grained, tan............ eeeen 42 - 43 1
Clay, gréy—greén, soft, with clayey sand
lenNSeS.ccassseccnanasonns tiessarasearsrnas 43 - 52 8
Sand, fine-grained, gray, with clay lenses 52 - 66 14

~—~Clay, soft, gray..... ceeesrvesaneenrarary 66 - 84 18

1 Limestone, hard, white, mixed with soft
gray Cclay.e.oeeeonsn L rrarerar et an e e 84 - 93 9
Limestone, hard, white..... RN s e 93 - 100 7
Clay, scft, white......... ceeesesssessanes 100 - 115 15
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APPENDIX D

COMPLETE VALIDATED DATA SET
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i
WAS CECIL FIELD -- DPERABLE UNIT 4

—- S1TE 10
SURFACE s0l1L -- ORGANICS
Lab Sample Number: A3TAB ASTAC AITAD AITAE
Site CECILA CECILA CECIL4 CECILL
Locator cF10s81 cF10ss2 CF10553 CF10554
tollect Date: 05-APR-93 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS pL VALUE QUAL UNITS VALUE GUAL UNITS DL VALUE QUAL UNITS DL

» VOLATILES 90-SOM- :

Chioromethane v 12 U ug/kd 12 iz U ug/kg 12 12U “ug/ks 12 1% U ug/kg 14
g romome thane 12V ualkg " 12 12 U ug/kg 12 2 u wg/kg 12 1% U ug/kg 14
Vipyl chloride 20 vglkg 12 12U ug/kg 12 12U _ua/kg -2 14 U ug/kg 14
chloroethane - 122y ug/kg 12 120 ug/kg 12 12u . ug/kg- 12 14 U ug/kg 14
Methylene chloride ™’ - 6U ug/kg [ 6 u ug/kg 6 6 U . ug/kg - . Tu ug/kg 7
Acetone - el 12 U - wg/ke 12 12 u ug/ksg 12 12y -ug/ka 12 14 U ug/kg 14
Carbon disutfide & U . ugfkg 6 6u ug/kg [ 6 U ug/ka & Tu ug/kg 7
1,1-D{chloroethem-,, 6 U ug/kg & & U ug/kg [} &\ ug/kg (] 7U ug/kg 7
1,1-0ichlorpethane - 6y -ugfkg - 6 & U ug/kg [ 66U uglkg 6 TU ug/kg 7
1,2-bichloroethens Ctatel) 4 U ug/kg - -6 6 U ug/ky 6 &V ugfkg [ TuU ug/kg 7
chicroform N 6 U uglkyg & & U uglkg 6. 6L - uafkg 6 Tu ug/kg T
1,2-Dichloroethane - 6u ug/ks [ 6u ug/kg [ 6uU _ ug/kg ] TU ug/kg 7
2-Butanone . 1z U walkg . 12 12 U ugfkg 12 12 U ug/kg 12 14 U ug/kg 14
1,1,1~Trichtoro¢thane 66U ug/kg 6 6u ug/kg & 6U  wa/kd 6 7u uag/kg 7
carbon tetrachioride- &Y uglkg o 6 6\ ug/kg & &y .- uglka [ 7Uu ug/kg 7
Bromqichlorumtham &\ ug/kg & 6 U ug/kg & 6 U . ug/ke 6 . TU ug/kg 7
1,2-Dichloropropane - "6V ug/kg " [ 6 u ug/kg [ [ ) ug/kg & TU ug/kg T
cis-‘I,S'Dichloropropene C b ug/kg & b U ug/ska [ 6 U- ug/kg 6 7TU ug/kg 7
Trichloroethene 6U ug/kg [ 6\u ug/kg . 6 U ug/ky - & TU ug/kg 7
p ibromochtoremethane 66U ugl/kd 6 b ug/kg [ 6 U ug/kg. - & TU ug/kg T
1,1.2-Trichtor'oethnne C6 Y Tugskg . 6 6U ug/kg 6 6 U ug/kg ) 7U ug/kg 7
Benzenw - 6\ ua/kg 6 6\ ug/kg 6 6V ug/kg [ 7U ug/kg 7
trnns-l,'.’:-bichlorOprqpénq 6 U vg/ky & 6 U ug/kg & 61U ug/kg - Tu ug/ka 7
promoform - - ug/kg -6 6U ug/kg 6 64U ~ ua/kgd & TU ug/kg 7
4 -Hethyl-2-pentanone Mz ug/ka 12 12 U uy/kd 12 120 . ug/kg 12 14 U ug/ka 14
Z-Hexanone i 12U ug/kg 12 1z U ug/kg 12 iz U ug/kg 12 14 U ug/kg 14
Tetrachlorosthene 6U ualks ) 61U  ugfkg 6 &V uglkg 4 Tu  ug/kg 7
Tolyene U . ualky 6 6 U ug/kg & . 6uU  ualks 6 7u  ug/ka 7
‘l.1,2.2—Tetrachluroethane' 6uU up/kg ] 6 U ug/ kg 6 6 U ug/kyg & 7u ug/kg 7
thlorobenzene . 6 U ug/kg & 6 U ug/kg 6 6\ ug/kg . .6 TU ug/kg 7
Ethylbenzene 6 U ug/fkg [ 6 U ug/kg [ 6 U uglka .. - & Tu ug/kg 7
Styrens - ug/kg & 6y ug/kg 6 & U ug/ka 3 TUu ug/kg 7
Xylenes (total) &U  uglkg & 6 U  ug/ke 6 6y ug/ks 6 77U ua/kg 7

CLP SEMIVOLATILES 90-SOM : ' |

Phenol ; - T80 U ug/kg 180 400 U ug/kg 400 410 U ug/kg 410 460 U ua/kg 460
bis(Z-Chlorocthyl) ether 380 U ug/kd 380 400 U ug/kg 400 410V ug/kg 410 460 U ug/kg 460
2-Chiorophemol — .. - 380 U ug/kg 380 400 U uwa/ka 400 40U ugfka 410 460 U ug/kg 460
1,3-D]chlorobemm= 380 U - up/ka 380 400 U ug/kg 400 410 U ug/kg’ 410 460 U ug/kg L&D
1.4-D\_chlorobenzem, 380 U ua/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 450
1,Z-Dichlorobenzemr ) 3A0 U ug/kg 380 Lo0 U ug/kg 400 410U ug/kg - 410 460 U ug/kg 460
Z~Hethyl;?henol . IB0 U ug/kd 380 £00 W ug/kg 4L00 . 410 U ug kg 410 460 U ug/kg 460
Z,Z'OXW!SH-Chlompropane) 380 U ug/kg 380 400 U ug/kg 400 410 U uo/kd 410 460 U ug/kg 460
"""‘l_!th‘/lphﬂ‘}ol 380 0 - ug/kg 380 400 U ug/kg 400 410U uglkg" 410 460 U ug/kg 460
u-Hnrosu-drn-prowlamMe . a0 Y- ug/kg 380 400 U ug/kg 400 40U ug/kg 410 460 U ug/kg 460
ngachlomcthane 380 U ug/kg 80 400 U ug/kg 400 410 U uga/kg 410 460 U ug/kg 460
Nitrobenzene . T80 U ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/ka 460
Isophorone S 80 U ug/kg - 380 400 U ug/kgd 400 Lo u ug/kd 410 460 U ug/kg 460
2-Nitrophenol- e 480 U - ua/kg 380 400 U ua/kg 400 R ug/kg 410 460 U ug/kg L&D
Z.‘--D\mthylphenal.:_ . 380 400 U ug/kg 400 L0 U . vd/kd 410 460 U ug/kg 460

. ug/kg



HAS CECIL FIELD -- OPERABLE UNIT &4 ~-- SITE 10
SURFACE SOIL -- DRGANICS

Lab Sample Number: AITAS AITAC AJTAD A3TAE
Site CECILS CECIL4G CECILS CECILS
Locator CF10581 CF10ss2 CF10ss3 CF10554
Collect Date: 05-APR-95 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

bis(2-Chloroethoxy) methang 380 u ug/kg 280 400 U ug/kg 400 410y ua/kg 410 460 U ug/kg 460
2,4-pDichlorophenol . - 380 u ug/kg 380 400 U ug/kg 400 410 u ug/kg 410 460 U ug/kg 460
1,2,4-Trichlorobenzene - 380 U us/kg - 380 400 ug/kg 400 410 U ug/kg - 410 460 U ug/kg 460
Naphthalene K 380 u ug/kg 180 400 U ug/ky 400 410 L ug/kg 410 440 U ug/kg 460
4-Chloraaniline -~ 380 U . ug/kn 3a0 400 U ug/kg 400 410 U ua/kg 410 460 U ug/kg 460
Hexachlorpbutadiene 380 u ug/kg 380 400 U ug/kg 400 410 uy ug/kg - 410 460 U ug/kg 460
4-Chloro-3-methy|phenol 380y ug/kg 380 400 U ug/kg 400 40 0. ug/kg - 410 480 U ug/kg 440
2-Hethylnaphthaiene - 380 L ug/kg - 380 400 U ug/kg 400 410 U ugrkg 410 460 U ug/kg 460
Hexuchlorocyclcpentndiene i8c u ug/kg 380 400 U ug/kg 400 L[] ug/kg 410 460 U ug/kyg 440
2,4,6-Trichlorophenol - 380 It ug/kg " 380 400 U ug/kg 400 410U ug/kg 410 480 U ug/kg 460
2,4,5-Trichtorophenol P30 U va/ky 9230 70 U ug/kyg 970 980 U ug/kg 980 1100 u ug/kg 1100
2-Chloronaphthalene. 380U . ugskg 380 400 U ug/kg 400 410U . ug/ig 410 460 U ug/ky 480
2-Nitroanilina P30 U . ug/kg 930 970 v ug/kg 970 980 Y ug/kg 280 1100 U ug/kg 1100
Dimethylphthatate a0 U ug/kg - 380 400 U ug/kg 400 410 Ut ug/kg 410 460 U ug/kg 460
Acenaphthylene . 380 u ug/kg 380 400 U ug/kg 400 410 U ug/kg . 410 480 U ug/kg 460
2,6-Dinitrotoluens 380 u ug/kg 380 400 U ug/kg 400 410 u ug/kg 410 440 U ug/kg 460
J-Nitroaniline : 930 U ua/kg 230 70 U ug/kg 970 980 U ug/kg 980 1100 u ug/kg 1100
Acenaphthens . 380 U ui/kg 380 400 U ug/kyg 400 410 U - ygrkg 410 460 U ug/kg 460
2,4-Dini trophenol 230 u ug/kg 930 970 U ug/kg 970 Q80 U vg/kg - 980 1100 y ug/kg 1100
4~Nitrophenol 930 u ug/kyg 930 970 U ug/kg 970 980 U ug/kg 980 1100 u ug/kyg 1100
Dibenzofuran . 380 v ug/kyg 380 400 U ug/kg 400 410 U ug/kg - 410 460 U ug/kyg 440
2,4-Dinitrotoluens 380 ug/kg 330 400 u ug/kg 400 410 4 ug/kg 410 460 U ugskg 460
Diethylphthalate 380 U ug/kg 380 400 U ug/kyg 400 410 ¥ ug/kg 410 460 U ugskg 460
4-Chlorophenyl-phenylether 330 v ug/kg 380 400 U ug/kyg 400 410 U ug/ky 410 460 U ug/kg 460
Fluorene 380 U ug/kg 380 400 U ug/kg 400 410 u ug/kg 410 460 U ug/kg 460
4-Nitroaniline . 930 UJ  ugskg 930 P70 L ugskg 970 980 L) ug/kg 980 1100 U ugskg 1100
4,6-Dinitro-2-n’lethylphenol 930 U ug/kg 30 970 u ug/kg 70 980 U ug/kg 980 1100 U ug/kg 1100
N-Nitrosodiphenylamine {1y 380y ug/skg 180 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460
4-Br0m0phenyl-phenylether 380y ug/ky 380 400 u ug/kg 400 L0 u ug/kg 410 450 U ug/kg 4560
Hexach{orobenzene 380 v ug/kg 380 400 U ug/kg 400 410 ¢ ug/kg 410 460 U ug/kg 460
Pentachlorophengl -~ 930 U ug/kg 930 970 U ug/kg 70 980 U wy/kg 980 1100 U ug/kg 1100
Phenanthrene 380 u ug/kyg 380 400 U ug/kyg 400 410 U ug/ky 410 460 U ug/kg 460
Anthracene igoy ug/kg 380 400 u ug/kg 400 410 U ug/kg 410 460 U ug/kg 460
Carbazole 380 v ug/kyg 380 400 U ug/kg 400 410 u ug/kg 410 460 U ug/kg 460
Dl'-n-butylphthalate 39 ug/kg 380 400 U ug/kg 400 21 4 ug/kyg 400 39 4 ug/kg 450
Fluoranthene 380 y ug/kg 380 400 U ug/kg 400 410 u ug/kg 410 460 U ug/kg 460
Pyrene B 380 U ug/ka 380 400 U ug/kg 400 410 U ug/kg 410 440 U ug/kg 460
Butylbenzylphthalate 380 u ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460
3,3—Dichlorobenzidine 380 u ug/kg 380 400 U ug/kyg 400 410 U ug/ky - 410 460 U ug/kg 460
Benzo (a) anthracene 380 u ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460
Chrysene oL 380v . ug/kg 380 400 U ug/kg 400 410 v - ua/kg 410 460 U ug/kg 450
bis(2-Ethylhexyl) phthalate 380 U - ug/kg 380 400 U ug/kg 400 410 | ug/kg 410 460 U ug/kg 440
Di-h'octylmthllitei LI 380y ug/kg 380 400 u ug/kg 400 410 U ug/kg 410 460 U ug/kg 4460
Benzo (b) fluoranthene’ 380 U ug/kg 380 400 U ug/kg 400 410 u ug/kyg: 410 450 U ug/kyg 440
Benze (k) fluoranthene 380 u ug/kyg 330 400 U ug/ky 400 410 U “ug/kg 419 460 U ug/kg 460
Benzo (a) pyrene = 30 u -ug/kg 380 400 U ug/kg 400 Ao U ug/kg 410 460 U ug/kg 460
Indena (1,2,3-cd) pyrene LLUT] ug/ky 380 400 U ug/kg 400 410U - ugrkg 410 440 U ug/kg 460
Dibenz (a,h) anthracena 380 u yugrkg. - - 380 400 U ug/kg 400 4100 g/kg - . 410 460 U ug/kg 460
8enzo {g.,h, i) pervlérjm' L 3680 4 . “wpsky 380 400 U ug/kg 400 410 Y- ugskg - - 410 460 U ug/kg 460
P PESTICIDES/PCHS 90-S0M S o ) S .

alpha-BHC .. - "<, N 2U " Agrkg o o2 2.1u ug/kg 2.1 21U ug/kg. - 2 2.4 U ug/kg 2.4




NAS CECIL FIELD -- OPERABLE UNIT

4 -- S1TE 10
SURFACE SOIL -- ORGANICS

Lab Sample Number: AITAB A3TAC ASTAD ASTAE
Site CECIL4 CECILA CECILG CECIL4
Locator cF10s51 CF1058582 CF105853 CF10554
Collect Date: 05-APR-95 05-APR-93 05-APR-95 05-APR-95
VALUE GQUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL URITS DL VALUE QUAL UNITS DL
beta-BHC ) 2 U ug/kg 2 2.1u ug/kg 2.1 2,1U ug/kg - 241 2.4 U ug/kg 2.4
delta-BHC - 24U ug/kg 2 2.1 u ug/kg 2.1 2.1U ug/kg 2.1 2.4 U ua/kg 2.4
gamma-BHC (Lindane) ral ug/kg 2 2.1u ug/kg 2.1 2.1 v ug/kyg 2.1 2.4 U ug/ky 2.4
Heptachlor . - . - ¢ 2 Ul ug/kg- 2 2.1 UJ  ug/kg 2.1 2,108 ua/ka 2.1 2.4 W ug/kg 2.4
Aldrin ] - 2V  ug/kg 2 2.1 U ug/kg 2.1 21 R ug/kg L2 A6 R ua/kg 2
Heptachlor epoxide ' 2 U ugfkg 2 2.1 4 ug/kg 24 2.1 U - uglkg At 2.4 U ug/kg 2.4
Endosul fan | ; 2 U ugskg 2 2z u ug/kg 2.1 -2 ua/ka 24 2.4 U ug/kg 2.4
Dieldrin 3.8u ua/kg 1.8 4y ug/kg & 41U ug/kg & 4.6 U ug/kg 4.6
4 4-DDE .8 U ug/ky 3.8 4 U ug/kq 4 4.1 U ug/kg 4.1 14 ug/kg 1
Endrin 3.8U - ug/ks 3.8 LU ug/kg 4 4.1V ug/kd & 4.6 U ug/kg 4.6
Endosul fan 11 3.8 U ug/ky 3.8 LU ug/kg 4 4.1 U uwa/kg - AT 4.6 0 ug/kg 4.6
4,4-DDD - 3.8U °  ug/ks . 3.8 4 u ug/kg 4 41U ug/kg 4.1 L6 U ug/kg 4.6
Endosul fan sulfate 3.8 1 ug/kg - 1.8 LU ug/kg (A 41U ug/kg’ 4.1 4.6 U ug/kg 4.6
4,4-0DT 38U ug/kg 3.8 4 U ug/kg 4 410 ug/kg 4.1 L.6 U ug/kg 4.6
Methoxychlar oy ug/ka 20 ST R ug/kg 21 21 u ug/kg 21 24 U ug/kg 24
Endrin ketone 1.8 u ug/kg . 3.8 4 U ug/kg & 41U ug/kg -4 [ ug/kg 4.6
Endrin aldehyde 3.8U ug/kg 3.8 4 u ug/kg 4 4.1V ug/kg 4.1 4,6 U ug/kg 4.6
alpha-Cchlordane Zu ug/kg -2 2.1 ug/kg 2.1 - 2.1V ug/ky - 2.1 2.4 U ug/kg 2.b
gemma-Chlordene 2U . ug/ka 2 2.1\ ug/kg 2.1 RV ug/kg % 2.4 U ug/kg 2.4
Toxaphene 200 U ug/kg 200 210 U ug/kg 210 S 210 U ug/kg 210 240 U ug/fkyg 240
Aroclor-1016 38 U. ug/ka 3a Wy ug/kg 40 41U ug/kg 41 46 U ug/kg 46
aroclor-1221 . 78U | uglkg - . 78 81 u ug/kg a1 83 u ug/ka - 83 93 u ug/kg 93
Aaroclor-1232 318 4. ‘wa/ky 3a 40 U ug/kg 40 41U ug/kg -k 46 U ug/kg L6
Aroclor-1242- .38y - uefkg 38 40 U ug/ky 40 &V uglkg Y 46 U ug/kg 46
Arcclor-1248 @y uglky . 38 40 U ua/kg 40 L1 U ug/kg Yy 46 U ug/kg 4b
Aroclor-1254 IA U ug/kg 38 40 U ug/kg 40 41U ug/kg 41 46 U ug/kg %]
Arcelor-1260 38U ug/kg 18 40 U ug/kg 40 41 U ug/kg 41 46 U ug/kg 46
U= NOT- DETEGCTED J = ESTIMATED VALUE
.- "yJ = REPORTED QUANTITATION LIMIT IS

- R = RESULT IS

_REJECTED AND UHUSABLE .

QUALIF1ED AS ESTIMATED



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SiTE 10
SURFACE SQIL -- ORGANICS

) 'I,l.-DTchlorobenzene;'

Lab Sample Number: A3ITAF A3TAH A3TAJ
Site CECIL4 CECEL4 CECILS
Locataor CF108s85 CF10S55D CF10Ss6
Collect Date: 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS bL VALUE QUAL UNITS DL
CLP VOLATILES 90-soW : TR : : R
thloromethane - - 13U ugrkg 13 14U ug/kg 14 14 U} wa/kg- 14
Bromomethane U ug/kg 13 14 u ua/ky 14 14U -ugrkg . - 214
Vinyl chioride - 134 ug/kg 13 14 U ug/kg 14 %u ug/kg 14
Chleroethane e 13U - ug/kg 13 %“u ug/kg 14 %y ug/kg . - 14
Methylene chloride -~ : . TU . ug/kg 7 Tu ug/kg 7 JJ. ug/kg 14
Acetone” . - ’ 138 ug/kg 13 14 U ug/kg 14 % U - ugrkg . 14
Carbon digulfide - - TU  ug/kg 7 7U ug/kg 7 TU.  ugfkg - T
1,1-pichloroethene = - . ~TU- uglkg 7 TU  ug/kg 7 "TU - ug/kg . -7
1,1-Dichloroethane: .. . 7T U, “uglkg - 7 7u ug/kg 7 [ ug/kg -7
1,2-Dichloroethene ‘(total) CTU o ugrkg’ 7 7u ug/kg 7 70 . ug/kg . 7
Chloroform o : S TU - uglkg - 7 7 U ug/kg 7 7TU - ug/kg 7
1,2-Dichioroethane :- O TU ugskg 7 Tu ug/ky 7 TU | ugskg R 4
2-Butsnone . - 1Y ugrkg 13 T4 U ug/kg 1% - 14U ugskg 14
1,1,1-Trichloroethane - TU . ugrkg - 7 7Uu ug/kg 7 “TU uaskg R
Carbon tetrachloride TV wgrkg - 7 70  ugfkg 7 TU Cugrig -7,
8romodichloromethane - TU  ug/kg . 7 77U ug/kg 7 Tu ug/kg 7
1,2-Dichloropropane - . . T 7TU . ug/fkg T 7Uu ug/kg 7 7TUu ug/kg -7
cis-1,3-DIchloropropene ) TU T ug/kg 7 77U ug/kg 7 T U ug/kg T
Trichloroethene T Tu ug/kg 7 7U ug/kg 7 "TU . ugskg T
Dibromochloromethane TYU  ugrkg 7 7Uu ug/kg [4 7U vg/kg T
1,1,2-Trichlorcethane Tu ug/ky 7 7U ug/kg 7 TU  ugrkg 7
Benzene o ’ Ty ug/kg 7 7u ug/kg 7 Tu ug/kg 7
trans-1,3+Dichloropropens 7L - ug/kg 7 T u ug/kg 7 TU ' ug/kg - 7
Bromoform - . 77U - ug/kg 7 Tu ug/ky 7 TU. ug/kg 7
4-Methyl~2+pentanone 13U - ug/kg 13 T4 U ug/kg 14 14 U ug/kg - 14
2-Hexanone C 3u voskyg 13 1% u ug/kg 14 14 U ug/kg 14
Tetrachlorpethens TU . ugskg 7 7u ug/kg 7 TU ug/kg 7
Toluens Lo Tu ug/kg. 7 7TUu ug/kyg 7 7y ug/ky B
1,1,2,2-Tetrachloroethane - TU o ugskg 7 Tu ug/kg 7 TU  ug/kg . §
Chlorobenzene - 7Uu us/kg 7 7TU ug/kg 7 Tu ug/kg T
Ethylbenzene 7u Lg/fkg T 7U ug/kg 7 Tu ug/kg -7
Styrene TV ug/skg 7 7u ugsky 7 7y ug/kg 7
Xylenes (toral) TUu  uglkg 7 Tu ug/ky 7 Ty ug/kg - 7
LP SEMIVOLATILES Q0-50u : ' e ' i
Phenal - S . 450 U -ug/kg 440 440 U ug/kg 440 . 480 U - T uglkg .. 4BO
_bis(2-Chloroethyl) ether o S0 U - ugfkg 440 440 U ugskg 440 . ABO U - pg/kg .- . 480
2-Chiorophencl o0 k40 U ug/kg . 440 440 1 ug/kg 440 - . 4BO Y- T Mgskg o480
1.3-Dichiorobenzens - - © 40 - ug/kg 440 440 U ug/kg 440 80 0. ugrkg 480
- &40 U . 440 440 U ug/kyg 440 . ug/kg' . 480

" valkg

4B0-u
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MAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SURFACE SOIL -- ORGANICS

. ug/kd

460

440

 ug/kg

{ab Sample Number: ASTAF A3TAH ASTAl
Site CECILA CECIL4 CECILA
Lacator CF105S5 CF10555D CF10556
Collect Date: 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS pbL VALUE QUAL UNITS DL
1,2-Dichlorobenzene. 440 U ug/kq 440 W40 U ug/kg 440 480 U ug/ky 480
Z-Methylphenel - 440 U ug/kg 440 440 U ug/kg 440 480 U ug/kg 480
2,2-oxybis(1-thloropropane) - 440 U ug/kg 44D 440 U ug/kg 440 480 U ug/kd’ * 480
4-Methylphenol : 440 U ug/kg 440 440 U ug/kg 440 480 U ug/kg 4BD
H-Nltrosc-di-n-propylemine - 40 U uglkg 440 440 U ug/kg 440 L80 4 ugfkg - 480
Hexachloroethane -~ 440 U, ug/kg - 440 440U ug/kg 440 480 U ug/kg - -4BC
Nitrobenzene T 440 Y ug/kg 440 440 U ug/kg 440 480 U ug/kg 480
1sophorone L0 Y ug/kg 440 440 U ug/kg 440 480 U ug/ky 480
2-Nitrophenol 440 U ug/kg - 440 440 U ug/kg 440 480 U ua/kg 480
Z,I--Dimthylphenol', i ’ L0 U uy/kg | 440 440 U ug/kg 440 430 U ug/kd 480
bis{2-Chioroethoxy} methane . 440 U vg/kd &40 440 U ug/kg 440 - 480 U ug/kg 480
2,4-Dichlorophenol - 440 U ug/kg 440 440 U ug/kg 440 480 U ug/ke 480
1,2,4-Trichlorabenzens 440U . ua/ky 440 440 U ug/kg 440 480 U ug/kg 480
Naphthaiene - 440 U ug/kg 440 4450 U ug/kg 440 480 U - ug/kg -- 480
4+Chloroaniline 440 U - ug/kg 440 440 ug/kg 440 480 U ug/kdg 480
Hexachlorobutadfens L40 U ug/fky 440 440 U ug/kg 440 4B0 U ug/kg 480
k*Chloro-B'Mthvlphenol 440 U ug/kg 440 440 U ug/kg 440 480 U ug/kg . 480
2-Hethylnaphthalene L0 U . uglkg &40 440 U ug/kg 440 480 Y ug/kg 480
Hexachlorocyclopentadiene 440 U ug/kg 440 440 U ug/kg 440 480 U ug/ka 480
2,!.,6-Tr"lch|.uropheml &40 U ug/kg - &40 440 U ug/kg 440 480 U ug/kg 480
2,4,5~Trichloropheml 1100 U ug/kd " 1100 1100 U ug/kg 1100 . 1200 U~ wa/kg 1200
2-Chloronaphthalene L0 U . ug/kg 440 440 U ug/kg 440 480 U ug/kg 480
2-Nitroaniline 1100 U ' wa/kg 1100 1100 U ug/kg 1100 1200 U ug/kg 1200
pimethylphthaiate 440 4 ug/Kg 440 440 U ug/kg 440 480 L ug/kg 480
Acenaphthylena 440 U ug/kg 440 440 U ug/ka 640 480 U ug/kg 480
2,6-binitrotoluene L40 U ug/kg 440 440 U ug/kg 440 480 U ug/kg 480
I-Hitroaniline 1300 U . ug/kg 1100 1100 U ua/kg 1100 1200 U ug/kg 1200
Acenaphthene 440 U ug/kg 440 440 U ug/kg 440 B0 U . ug/kg 480
2,4-Dinitrophenal 1100 U ug/kg 1100 1100 U ug/kg 1100 1200 U ug/kg 1200
4-Kitrophenol 1100 U ug/kg’ 1100 1100 U ug/kg 1100 1200 U ug/kg - 1200
pibenzofuran 4400 .. ug/kg 440 440 U ug/kg 440 480 U ug/ kg 480
2, 4-Dinitrotoluens 440 U ug/kg 440 440 U ug/kg 440 480 U | ug/kg 480
Diethylphthalate - &40 U ug/kg 440 L0 U ug/kg 440 480 U ug/kg 480
&4-Chlorophenyl+phenylether. 440 U ug/kg 440 440 U ug/kg 440 480 U . ug/ka - 480
Fluorene ) A40 U ug/kg 440 440 U ua/kg 440 480 U ug/kg T 480
L-Nitreaniline =~ = Lo 1100 W - wglkg | 1100 1100 U ug/kg 1100 1200 U ug/kg - 1200
4,6:Dinitro-2-mthylphennl 1100 U - ug/ke 1100 1100 U ug/kg 1100 1200 U ug/ka 1200
N-Nitrosodiphenylamine 1y . 440 Y ug/kg 440 440 U ug/kg 440 480 U ug/kg . 480
4-Bromophenyl -phenylether. - H40°Y ug/kg 440 440 U ug/kg 440 4B0D YU ug/kg - 48O
Kexachlorobenzene = . A40 U ug/kg . 440 440 U ug/kg 440 480 U uglkg . . 480
pentachlorophenat 1100 U - ug/kg 1100 1100 U ug/kg 1100 1200 U wa/kg - 1200
Phenanthrene _ 440 U up/ky 440 L40 U ug/kg &40 4B Y ug/kg’ . 4B0
Anthracene . . &40 Y . ug/kg 440 440 U ug/kg 440 480U uaskg 480
Carbazole A 440U ug/kg 440 440 U ug/kg 440 480 U ug/kg’ 480
Di-n-butylphthalate: 440 U . ug/kg 440 53 J ua/kg 440 &1 J- - ug/kg . &80
) fluoranthene - 450 U ug/ky . &40 L40 U ug/kg 440 480 U ug/kgq © 480
- Pyrene - Lo “L40 U  ug/ky 440 440 U ua/kg 440 480 U ug/ka - 480
Butyllgen:ylphthalagn ' &0 U vglkg 440 440 U ug/kd 440 480 U - ug/kg -- 480
3,3-Dichlorobenzidine 40 U7 ug/ky 440 440 U ug/kg 440 430 U - ug/kg 4B0
Benzo (A} anthracene L0 U . -ugrkg 440 440 U ug/kg 440 4B0 U ug/kg 480
- Chrysene oL s : 440 U ug/kg . 440 460 U ug/kg 440 480 U ug/ka - 480
bis(2-Ethylhexyl) phthalate u 440 U ug/kg 480 U 480



NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10
SURFACE SOIL -- DRGANICS

Lab Semple Number: A3TAF A3TAH AITAJ
Site CECILS CECILL CECILG
Locator CF10ss5 CF10Ss5D CF10556
Collect Date: 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
Di-n-octylphthalate - - . T 440y ug/kg 440 440 U ug/kg 440 ~ 4BD U ugrkg 480
Benzo (b) fluoranthene. oo A0 Y ug/kg 440 440 U ug/kg 440 480 U ug/kg - . - 480
Benzo (k) fluoranthene L 440 U ug/kg . 44D 440 U ug/kg 440 480 u- ug/kg - . 480
Benze (a),pyrene T ©. AA0 U ugskg . 440 440 U ug/kg 440 480 U.  ug/kg .. 480
Indeno (1,2,3-¢d) pyrene - © RO U . ug/kg 440 440 U ug/kg 440 480 U ug/kg 4B0
Dibenz (a,h) anthracene 40U ve/kg 440 440 U ug/kg 440 480 | ug/skg - 480
Benzo ¢g,h, 1) parylene . - 440U ugrkg 440 40 U ug/kg 440 480U ug/kg 480
CLP PESTICIDES/PCBS 90+ S0W o ’ - o AR ' .
aipha-BHC R 23U | ugskg 2.3 2.3 U ug/kg 2.3 25U ug/kg 2.5
beta-BHG 2.5 u ug/kyg 2.3 2.3u ug/kg 2.3 2.5 U ug/kg 2.5
delta-BHC L 23U ug/kg 2.3 2.3 u ug/kg 2.3 2.5 U " ug/kg . 2.5
. gomma-BHC (Lindane) - 23U  ug/kg 2.3 2.3 ug/kg 2.3 2.5 U ug/kg 2.3
Heptachlor . L 2,3 U)  ugskg 2.3 2.3 UJ  ug/kg 2.3 2.5 U ug/kg 2.5
Aldrin - 17 R ug/kg 2 2.3 U ug/kg 2.3 18 R ug/kg . 2
Heptachlar epoxfide .- ’ T 23w ug/kg 2.3 2.3 U ug/kg 2.3 2.5 0 ugskg .. 2.5
Endosul fan I 2.3.U ug/fkg 2.3 2.3 u ug/kg 2.3 2.5 0 ug/kg 2.5
Dieldrin - 4.4 U - ugrkg 4.4 4.5 U ugskg 4.5 2 U 7 ygskg ‘ LR
4,4-DDE - 44U ugskg - 4,4 4.5 U ug/kg 4.5 48Uy ug/kg - 4.8
Endrin 4.4 U uvg/kyg 4.4 4.5 U ug/kg 4.5 4,8 U ugrkg 4.8
Endosu! fan I] 4.4 U ug/kg 4.4 4.5 U ug/kg 4.5 2 U ug/kg .2
4,4-DDD ) 4.4 11 . ug/kg 4.4 4.5 U ug/kg 4.5 4.8U ug/kg . 4.8
Endosulfan sulfate .6 U va/kg - 4.4 4.5 U ug/kg 4.5 4.8 U ua/kg 4.8
4,4-DDT ; . b4 Y ug/kg b §.5U ug/kg 4.5 4.8 U ug/kyg 4.8
Methoxychior Iy Lg/kg 23 23 v ug/kg 23 25 u ug/kg 25
Endrin ketone 4.4 0 “ug/kyg 4.4 4.5 U ug/kg 4.5 4.8U ug/kg 4.8
Endrin aldehyde 4.4 1 ug/kg 4.4 4.5 U ug/kg 4.5 4.8U ug/kg 6.8
alpha-Chiordane 2.3 0 ug/kg 2.3 S U ug/kg .3 2.5 U ug/kg 2.5
gamma~Ch lordane 2.3 u ug/kg 2.3 2.3 0 ug/kg 2.3 2.5 U ug/kg 2.5
Toxaphene ' 230 vg/kg 230 230 v ugskg 230 250 vy ug/kg 250
Aroclor-1016 4% U ugrkg 1 45V ugskg 45 4B U wg/kg . 48
Araclor-1221 82 v up/kg ag 91 u ug/ky 91 . STU - ugskg w7
Aroclar-1232 R T ug/kg 44 45 U ug/kg 45 48 U ug/ky - 48
Aroclor-1242 44U ug/kg - 44 45U  ug/kg 45 48U ugrkg o 4
Aroclor-1248 U ug/kg b4 45 U ug/kg 45 4B U ugikg . 48
Aroclor-125¢ - 4 U . ugrkg &4 5 u ug/kg 45 S4B U wgrkg 48
Aroclor-1260 L E s b U u ug/kg 45 A8 U

" arkg 44 45 wika . 48

U * NOT:DETECTED J = ESTIMATED VALUE -
W) * REPORTED CUANTITATION-LIMIT IS BUALIFIEG AS ESTIMATED
R x PESULT IS REJECTED AND- UNUSABLE -\ o0 AS P




NAS CECIL FIELD -- OPERABLE UNIT &4 =-- SITE 10
SURFACE SOIL -- INORGANICS

Lab Sample Number: A3TAB AITAC A3TAD ASTAE
Site CECIL4 CECIL4 CECILL CECILS

Locator CF10s51 CF10s8s2 CF105s3 CF10ss4

Collect Date: D5-APR-9% 05-APR-95 05-APR-95 05-APR-95

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

cLp METALE AND CYANIDE . S T : : o S
Aluminum - 1960 -ma/ky 40 7830 ma/kg 40 Mk mglkg - - 4D 582 mg/kg 40

Antimony ™ ‘: R . A6 Ul malkg - 12 49 U ma/kg 12 49 UJ my/kyg I .55 UJ  mg/kg 12
Arsenic. O : 1.2 U mg/kg 20 2.7 mg/kg 20 - -1.2 U . mg/kg T -20 1.4 U ma/kg 20
Barium ST © 32U moskg . 40 B.6 U  maske 40 95U mg/kg 40 10.3 mg/kg 40
Beryllium L - “.23 U mgtkg - 1 24U mng/kg 1 LU mg/kg - 1 .27 u mg/kg 1
Cadmium - I - .23 U mg/kg . 1 .24 U mg/kg 1 25 U ma/kg - . - 1 27U mg/kg 1
Catecium 144 U mg/kg - 1000 179 my/kg 1000 - 148 U mg/kq - 1000 6350 mg/kg 1000
Chromium L - 26U mg/kyg .- 2 17 mg/kg 2. f2 U ma/kg 2 1.3 ¢ ma/kg 2
Cobalt - © W46 U7 mglkg 10 67 mg/kg 10 38U mg/kg 10 37 U ma/kg 10
Copper L - 17U “mgikg 5 .7u mg/kg 5 A3 U mgskg 5 1.4 U ma/kg 5
lron | . . 1910 J mg/ky 1] 9150 J ma/kg 20 - 140 4 ma/kg 20 406 J ma/kg 20
Lead . - - : 3.6 ma/kg b 7.1 mg/ kg & 1.3 4 mg/ka N.! 6.8 mg/kg N
Magnesium o 48.7 . ma/ky 1000 94.1 ma/kg 1000 15 ma/kg 1000 115 mg/kg 1000
Manganese . S 2.2 mg/kg 3 2.1 mg/kg 3 1.8 ma/kg 3 8.7 mg/kg 3
Mercury - ST W12 U melkg .1 A2 W mg/kg A A2 U8 mgskg - W mgskg .1
Nickel - L9 U mg/kg 8 1.5 U mg/kg 8 49 U mg/kg .8 .8 mg/kg a
Potassium 20.8 U4 mg/ky - 1000 59.4 ma/kg 1000 8.8UJ mg/kg. 1000 37.2 W) mgskg 1000
Selenium ST T3 U mgskg | ST W mg/kg 1 LW mgskg 1 1.1 U maskg 1
Silver - L . W23 U ‘ma/kg 2 24 U mg/kg 2 - .25 U .. mg/kg .2 2T U mg/kg 2
- Sodium . s L ... 180 V. -.ma/kg 1000 200 mg/kg 1000 . 173 U. . mg/kg _ 1000 225 U mg/ kg 1000
Thal{lium i C- S o 1.6 mgrkg - 2 1.5 0 mg/kg 2 - 15U - mgikg F 1.6 U mg/kg 2
Vanadium - o 5.6 . mgsky 10 28.5 mg/kg 10 T4 mg/kg 10 2.6 ma/kg 10
Tinc . R 3.4 U mg/ky .k 2.4 U mg/kq & 2.5V mg/kg - 4 4.4 U mg/kg 4
Cyanide A9 U - 16 Ud

ma/kg . .5 mg/kg .5 22 Ud  mg/kg N1 226 W mgrkg .3

U NDT DETECTED .4 = ESTIMATED . VALUE el .
UJ- = REPORTED QUANTITATION LIMIT:I§ QUALIFIED AS ESTIHATED
Rw RESULT IS REJECTED AND UNUSABLE .- _




NAS CECIL FIELD -~ OPERABLE UNIT 4 -- SITE 10
SURFACE SODIL -- INORGANICS

Lab Ssmple Number: ASTAF AJTAH A3TAM
Site CECILG CECILL CECILA
Locator CF10855 CF105855D CF10556
Collect Date: 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE GUAL URITS DL VALUE OUAL UNITS DL

LP METALS AND CYAHIDE B .
Alunirum ~ .. . 2% mg/kg 40 361 ma/kg 40 1020 ma/kg 40
Antimony +53 M mg/ko 12 .55 UJ  mg/kg 12 5805 maskg R ¥
Arsenic 1.3 U mg/kg 20 1.4 U mg/kg 20 1.4 U ma/kg 20
Barjum 5.8U ma/kg 40 6.5 U ma/kg 40 10.6 U - mg/kyg 4Q
Beryllium 27U . mafkg 1 27U mg/fkg 1 29 U mg/kg 1
Cadmium 27T U mg/kg - 1 .27 U ma/kg 1 29 u mg/kyg . 1
Calcium 3590 ma/kg 1000 3830 mg/kg 1000 4010 mg/ kg 1000
Chromjum T4 U0 majkg 2 .2 mg/kg 2 1.8 u mg/kg 2
Cobalt, I8 U mg/kg 10 .27 u mg/ kg 10 45U mgsky . 10
Copper 53 Y mg/ky | 5 58 U mg/kg 5 11U ma/kg 5
Iron 285 4 ma/kg . .20 302 J ma/ kg 20 1210 J mg/kg 20
Lead . 2.7  .mg/kg " 1] 2.9 mg/ kg -6 7.2 mg/ kg - .6
Magnes ium 103 “'malskyg 1000 107 mg/ kg 1000 94.2 mg/kg 1000
Manganese & - ma/keg - 3 6.3 ma/kg 3 1.7 mg/kyg 3
Mercury L1300 malkg 1 J14 U0 mg/ky 1 .14 UJ mg/kg N
Nickel S3 v mg/kg 8 .38 U ma/kg 8 ma/kg 8
Potassium 31.4 U - mafkg 1000 2B.4 UJ ma/kg 1000 36. 5 UJ mg/kg 1000
Selenium 1.1 UJ .- ma/kg 1 1.1 Ul mg/kg 1 1.2 Ul  mg/kg 1
Silver . 2T U ma/kg 2 2T U mg/kg 2 L2 U ma/kg - C 2
Sodium 208 U - mgrke 1000 167 U mg/kg 1000 253 J mg/kg 1000
ThalLium 1.6 U mg/kg 2 1.6 U mg/kg 2 .7 U mg/kg 2
vanadium 1.3  mg/kq 10 1.5 ma/kg 10 3.4 ma/ kg 10
Zinc 5.5 U - maskg 4 2.TU ma/kg 4 4.7 0 mg/kg [
Cyanide L .5 .26 U malkg 5 26 U .3

: Ll » NDT DETECTED J = ESTIMATED VALUE

_UJ = REPORTED QUANTITATION LIMIT IS DUAL]F]ED AS ESTIHATED

SR = PUAULT IS REJECTED AND UNUSABLE

4 mg/kg

mg/kg:



NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10 REPORT NO. 6439
SURFACE SOIL -- TOTAL PETROLEUM HYDROCARBONS

Lab Sample Number: ASDO0A00280 ASD0A00280 ASD0600280 A5D0S00280

Site CECIL4 CECILAL CECIL4 CECIL4

Locator CF10581 CF108s2 CF10553 CF10554
Collect Date: 05-APR-95 05-APR-95 05-APR-95 05-APR-95

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
TPH mg/kg
Total petroleum hydrocarbons 51 d mg/kg 12 26 J ma/kg 12 140 J mg/kg 12 270 J mg/kg 14

U = NQT DETECTED J = ESTIMATED VALUE

UJ = REPORTED CQUANTITATION LIMIT IS QUALIFIED A ESTIMATED

R = RESULT IS REJECTED AND UNUSABLE



WAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10 REPORT NO. 6439
SURFACE SOIL -- TOTAL PETROLEUM HYDROCARBONS

Lab Sample Number: ASD0&00280 ASD0&002B0 ASDOA002B0
Site CECILS CECIL4 CECILL
Locator CF10s55 CF10585D CF10556
Collect Date: 05-APR-95 05-APR-95 05-APR-95
VALLE QUAL UNITS DL VALUE QUAL UNITS bL VALLE QUAL UNITS DL
PH mg/kg
Total petroleun hydrocarpons 99 J mg/kg 13 92 | ma/kg 14 My mg/kg 1%

U = NOT DETECTED J = ESTIMATED VALUE
U) = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
R % RESULT IS REJECTED AMD UKUSABLE o



e il JREL MNLY & == SldEe 10
GROUNDWATER -~ ORGARICS
Lab Sample Number: ALOEB A4ARD A49ET ALOEL
S5ite CECILS CECIL4 CECILS CECIL4
Locatar CF10MWT CF10Mw2 CF10MW3 CF10Mw4
Collect Date: 28-APR-95 02-MAY-95 28-APR-95 28-APR-95
VALUE QUAL UNITS 118 VALUE QUAL UNITS oL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

CLP VOLATILES 90-S0i 7 L
Chloromethane - 2 U ug/l 4 2 u ug/l 2 2u ug/l oo 2 2U ug/1L 2
Bromomethane 2u ug/l 2 2u ug/l 2 A Ty 2Uu ug/1 2
Vinyl chloride- _ 2 U.. ug/sl 2 2Uu ug/l 2 A ug/st 2 2U ug/L 2
Chiorpethane - - . 2U gyl 2 2u ug/l 2 20 ygst 2 2 ug/L 2
Methylene chlorjde 1U.  ugrl 1 1U ug/l 1 O 17 { R 1u ug/i 1
Acetone AR C2U ug/1 2 2 U ug/l 2 207 . ougyl - 2u ug/sl 2
Carbon disulfide - ST L ugyl 1 17U ug/l 1. . T Cug/l 1 Tu ug/lL 1
T, 1-0ichloroethene - 21w ug/ | -1 Tu ug/1 1 1Tu ug/| -1 1uU ug/l 1
1,1-pichloroethane - - B YU gt 1 1u ug/1l 1 I T Y 1 1u ug/L 1
1,2-Dichioroethens (total) - Tu. ug/t. -1 1U ug/l 1. 1y -ug/l-- - 1U ug/l 1
Chloroform - L SLU L ugst - 1 1u ug/L 1 -1Tu - ugsl .- 1 1U ug/1L 1
1,2-Dichloroethane‘; 10U 7 ug/l 1 1uU ug/l 1 "1u Coug/sl 1 Tu ug/l 1
2-Butanona oen 2U  ugsl” o2 2Uu ug/l 2 28 T ugst. - -2 2u ug/t 2
1,1,1-Trichloroethane . Tt ug/t. 1 1U ug/l 1 TU. . ugsd 1 1Uu ug/| 1
Carbon tetrachloride Tu. gt -1 1u ug/i 1 Ty wgnt 1 1u ug/L 1
firomodichl oromethans L BTV I - 1U ug/L 1 1u ug/si N 1u ug/| 1
1,2-Dichioropropane . - . S 1u- ug/l o 10U ug/l 1 -TU T ugfl -1 1u ug/si 1
cls-I,S-DIchloroprnpene 1TU." " ug/l 1 1u ug/l 1 Ty ugst 1 1u ug/L 1
Trichloroethens - : TV - ugyt. 1 1u ug/l T 1U ug/L -1 tu ug/l 1
Dibromochloromethane 1U ug/s1l | 1U ug/l 1 1u ug/l 1 1u ug/l 1
1,1,2-Trichloroathane 14y ug/l 1 1u ug/t 1 10 . ugrl f 1V ug/| 1
Benzeny : ’ Ty ugsl 1 1U ug/sl 1 1u ug/| 1 1u ug/t 1
trans~1,3-Dichloropropens 1Y ugyy -1 1u ug/1 1 TU . ugyl 1 Tu ug/t 1
Bromofarm - - ST ugsl 1 tu ug/l 1. TU O ug/l - 1 Tu ug/l 1
4-Methyl-2-pentanone 2u’ ug/l - : 2 2u ug/l 2 20 ugsl 2 Z2u ug/L 2
2-Hexsnone . - T U ugsl 2 2R ug/i 2 2U ug/l 2 2 U ug/l 2
Tetrachlorcetheny . U g/t 1 1u ug/! 1 -1u ug/l 1 1u ug/1L 1
Teluene ST Ty -ugsi ] v ug/l 1 1u ug/l 1 1U ug/l 1
1,1,2,2-Tetrachloroethane 1u ug/|{ 1 tu ug/l 1 1u ug/l ] 1u ua/l 1
Chlorobenzene . 1u ug/1l 1 1u ug/| 1 10 ug/i 1 1u ug/l 1
Ethylbenzene H Tu - ugyl 1 1U ug/L 1 1U ug/ € 1 1U ug/l 1
Styrene o -1 U o ug/sl 1 1u ug/l 1 1y ug/i 1 1u ug/l 1
Xylenes (total) ) 1y vgsl 1 iv ug/l 1 U ugst | 1U ug/l 1

CLP SEMIVOLATILES 90-soM : . . ‘ -
Phenol I 10u ugfl gl 10 u ug/l 10 wu- ugst.. 10 10U ug/L 10
bis(2-ChLoroéthyl) ether . tou u/l. - - 10 10U ug/l 10" 10U -ugs 10 10 u ug/l 10
2-Chlorophenal- S 0w g 210 10 u ug/L 0.« “1ogy - ug/l . - 10 10U ug/lt 10
1,3-Dichlorobenzene: o 0u ug/L 10 10U ug/1L 10 - W00 ugs 10 10U ug/l 10
1,4-nich£orobenz¢neg-j“ 10U " . ugst 10 10 u ug/| 10 QU ogrl L - qp 10U ug/l 10
1,2-Dichlorobenzerg,f; o 10U wt . .10 10U ug/l 10 ou -y - 10 10U ug/l 10
2-Methylphenal - TE oL Bl Sugfl.o 10 10 U ug/l 10 wouw - ougst - 10 i0vu ug/lL 10
Z,Z-Qxybisﬂ-t'.‘hlorq:iropane} 100 - uys 10 10U ug/| 10 nou |, ug/l. -10 10U ug/l 10
4-m_ethylpheml. ST . w0y - ug/sl R {1 10 U ug/l 10 - 10U S ugs 10 10U ug/l 10

- W-Witroga-di-n-propylsmine VY- ygr - - 10 11U ug/L 10 WU . Tugst . 10 10U ug/l io
Hexachloroethane B 10U ug/t 10 1t u ug/l 10 10y - ug/l . 10 10 u ug/l 10
MNitrobenzena - - 10U Tugfi 10 10 U ug/i 10 100 ugsl - 10 10 u ug/l 10
Isophorone : A 1007 ugyy - ~1a 10 u ug/f 10 10U, ug/L 10 10 U ug/i 10
2-Nitrophenot S WU ygr( 10 10U ug/1 10 10U ug/l 10 10 U ug/( 10
2,4-Dimethylphenol = 10 10U ug/1 10 . .10 10U ug/L 10

10y

©wa/i

1ou g/l



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
GROUNDWATER -- ORGANICS

Lab Ssmple Number: AL9ES A4GARD ALRET ALOESL
Site CECILA CECIL&G CECILG CECILS
Locator CF10MW1 CF10MW2 CF10MM3 CF10MW4
Cotliect Dote: 2B8-APR-95 D2-MAY-95 28-APR-95 28-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS bL VALUE QUAL UNITS DL
bis{2-Chloroethoxy) mthnm » 10 U ug/l 10 10U ug/1 10 10U ug/L 10 10u ug/l 10
2,4-Dichlorophenol - . . MWy - ugst 10 1ou ug/ | 10 10U ug/t 10 10U ug/\ 10
1,2,6" Trichlnrobenzene o 10U ug/sl 10 ou ug/ | 10 mnu ug/1 10 10 U ug/L 10
Naphthnlene : 100 - ugsl 10 10U ug/L 10 U - ug/l 0 10u ug/L 10
4-Chloroaniline . 1y | ug/l 10 10 U ug/1 10 S0U. ug/l 10 10U ug/\ 10
Hexachlorobutediene -:: -~ 100 wgst 10 10U ug/1 10 10 U ug/l 10 ou ug/lL 10
4-Chloro-3-methylphenol 1wy oua/d 10 0u ug/l 10 . 10 ug/| 10 10U ug/L 10
2-Methylnaphthalene 10U - ug/l o 10 0u ug/l 10 10y ug/l 10 10U ug/l 10
Hexachlorocyclopentadiens Mou . wsl 10 10Uy ug/l 10 0 U ugfl- 10 10U ug/L 10
2,4,6-Trichlorophenol - i u- ug/l 10 10U ug/L 10 10U ug/l 10 10U ug/l 10
2, 4 5-Trichtorophenol . - 250w/t 25 25 U ug/l 25 25U - ugfl 25 25 U ug/t 25
2" Chloronaphthnlenq 108w/l 14 10U ua/lL 10 1¢ U ug/l 10 10U ug/1 10
2-Nitroaniline . 34U ug/l 25 25U ug/L 25 35U ug/l 25 25 U ug/l 25
Dimethylphthalate - - 10u cug/l 10 10 u ug/L 10 10u. - ug/l 10 10U ug/l 10
Acenaphthylene ) 10y ug/l 10 10U ug/L 10 i0u ug/l . 10 10U ug/l 10
2,6-Dinitrotoluene 10 U ug/l 10 10U ug/l 10 10U ug/l 10 10U ug/st 10
3-Nitroaniline 25U ug/l 25 25 u ug/L 25 25 U ug/l 25 25 U ug/ 1l 25
Acenaphthene 0y g/l 10 10U ug/! 10 A0 Y ug/sl 10 10U ug/l 10
2,4-Dinitrophenol 250 0w/l 25 25U ug/lL 25 25 v ug/l 25 25 U ug/lL 253
4-Nitrophenol .23 " ug/l 23 25U ug/l 25 25U ug/t 25 25U ug/L 25
Dibenzofurasn 16U ug/l 10 10U ug/l 10 10 v ugfl - - 10 10U wa/l 10
2,4-Dinitrotoluene 10U - wua/l 10 10U ug/l 10 10U ug/l 10 10U ug/t 10
Dlethylphthalate ‘ 10U ug/L 10 iou ug/l 10 0vu ug/l 10 0uv ug/l 10
4-Chlorophenyl - phenylether - 10u ug/sl 10 10U ug/l 10 wu o owgsl 10 nwu ug/ 1L 10
Fluorene 10U ug/\ 10 10U ug/ 10 oy ug/it 10 10U ug/l 10
L-Nitroaniline a5 U ug/1\ 25 25 U ug/L 25 25 U ug/t 25 25 U ug/L 25
4,6-Dinftro~2+methylphenol 25U ug/l 25 25 u ug/l 25 25 U ug/t 25 25 U ug/L 25
N-Nitrosodiphenylamine (1) 10U - ug/l 10 100 ug/L 10 oy ug/l 10 0ou ug/\ 10
4-Bromophenyl -phenylether 10 U ug/l 10 10U ug/sl 10 10U ug/L 10 0ou ug/1i 10
Hexschlorobenzene . 10 Y ug/t 10 10U ug/L 10 10 U ug/l 1Q 10u ug/lt 10
Pentachlorophenot 35U ug/L 25 25U ug/l 25 23 U ug/\ 25 25 U ug/L 25
Phenanthrene i¢u ug/1 10 10 U ug/l 10 10U ug/1 10 10U ug/1 10
Anthracense iou ug/l 10 1M0u ug/L 10 10U ug/l 10 10U ug/t 10
Carbarole 10U ug/t 10 10U ug/l 10 10UY ug/l’ 10 10U ug/ L 10
Di~n-butylphthalate 10U ug/L 10 mou ug/l 10 [T} ug/l 10 10U ug/t 10
Fluoranthene. 100" g/t 10 10U ug/l 10 10V ug/ | 10 10 u ug/ L 10
Pyrene ) 10U ug/l 10 wu ug/l 10 W0y ug/|l 10 10U ug/tL 10
Butylbenzylphthalate 104 ug/t 10 10 u ug/lL 10 10U ug/l 10 10U ug/L 10
3,3-Dichlorobenzidine 104 . ug/t 10 10U ug/L 10 10U g/l 10 0u ug/1 10
Bem.a (a) anthracene 10 U g/l 10 10 u ug/l 10 10U cua/l 10 wvu ug/l 10
Chrysene mu ‘ugfl 10 10U ug/1 10 0u ug/l - - 10 0u ug/t 10
bis(2-Ethylhexyl) phthnlntc ‘ 543 ugsl 10 10U ug/1 10 T2 ug/l 10 64 ug/ L 10
Di-n-octylphthalate: - : 10 u ug/i 10 104U ug/l 10 1wy g/l 10 10 U ug/ L 10
Benzo (b) fluoranthene- WY - ug/l 10 10U ug/L 10 oy uwst 10 10 U ug/L 10
-Benza (k) fluoranthene MU wl 10 1ou ug/l 10 1wy ‘w10 0y ug/l 10
Benzo () pyrene - 100w/t 10 10U ug/1 10 10u-  ugsLlc 10 10V ug/l 10
Indena (1,2,3-cd) pyrene U - ugsl 10 10 U ug/l 10 0.u ug/l .- 10 10U ug/i 10
~ Dibenz (a,h), anthracens 10U . w/b 10 10U ug/l 10 . ou wrl- 10 10U ug/1 10
Benzo (g,h, 1) perylem _ WU Cugsl 10 10U ug/L 10 T TR T £ S 10 10U ug/ L 10
CLP PESTICIDESIPCBS .w-saq o - L S -
alphn-anc 05 U 05U ug/L L0500 ¢ 05 Ud, g/l o 08 05 Ul ugsl .05



7

NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10

GROUNDWATER -- ORGANICS

‘U= NOT DETECTED J = ESTIMATED VALUE

UJ = REPORTED QUANTITATION LIMIT I

S nui.l.insn AS Esnmreo

R - RESUL'[ ls REJECTED AND. UNUSABLE

Lug/l o

Lab Sample Number: ALYESR A4ARD AGOET ALTEL
site CECILSG CECIL& CECIL4 CECIL4
Locator CF10MWY CF10MW2 CF10MW3 CF10MW4
Collect Date: 28-APR-95 02-MAY-95 28-APR-95 2B-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS pL
beta-BHC : N VT Tl | .05 .05 U ug/l .05 05 00 ug/l .05 .05 Wl ug/l .05
delta-BHC T LO05 ) ug/l - ,05 05 U ug/l .05 05 U ugsl - .05 .05 W ug/l .05
gamma~BHC (Llnclane) C p OS5 U -ug/t 1 05U ug/t .05 05 00 - wgll o .05 05 W ug/1L .05
Heptachlgr  °: ' 050 - uwgst .05 05 U ug/l .05 05 Ud . ugsl .05 05 W ug/l 05
Aldrin i .05 U g/l - .05 W05 4 ug/L .05 05 U0 - ug/l - 05 .05 uJd ug/L .05
Heptachlor epoxida: L05 U- ug/l . .05 .05 U ug/l .05 05 W ug/l - .08 .05 W g/l .05
Endosulfan [ = ° 05U wa/l . - .05 05 u ug/!L .05 L05 Wl wg/l .- .05 .05 W ug/L .05
Dieldrin JU - g/ | 1u ug/t .1 R ug/l . .1 1 W ug/l N |
"4, 4-DDE AU gt U ug/t A b U ugsl A AU g/l .1
Endrin - AU ug/l- - .1 g ug/L .1 LU wpsl .1 1 Ul ug/l .1
Endosulfan 11 LU ug/l .1 AU ug/L A S ugdl -1 AU ugsl 1
4,.4-DDD LU0 Tugsl R | AU ug/l . 10 ugrl .1 AW ug/l .1
Endosulfnn sulfate- - d000 w0 AU ug/L -1 LU ugst- .1 0w ug/| -1
6,4-00T : AU 0wl - AU ug/l .1 B VY Y I O W1 AU ugsl -1
Methoxychlor : WU ugfl | w5 S ug/l .5 P21 T 7 4 .5 - RTE] ug/L 5
Endrin ketone. =~ AU 0 ugsi . B 1u ug/i .1 gm0 st a1 1 ud ug/l .1
Endrin aldehyde . - LU g/ T AU ug/1 .1 dU -ugft oo 9 1 U ug/l -1
alpha-chlordane - - - - ) A5 00 v/l 005 05U ug/L .05 L05 U T ugrl oL 08 L05 U ug/L .05
gemma-Chlordane -~ = 05 U wg/t 0 L05 .05 U ug/lL .05 ) 05 U ugft - - 05 .05 wi ug/l .05
Toxaphense s - U ug/l -5 5y ug/1 5° 5 uJ ug/tl- - -1 5w ug/i 5
Arocler-1014 1uU ug/l . 1 1U ug/i 1 TW 0 wgfl - - 1 1 W ug/i 1
Aroclor-1221 . L eu ud/l - 2 2u ug/ L 2 21 u/l - .2 2 ul ug/l 2
Aroclar-1232 | Ty uefl 14 ug/1 1 1 uasl - -1 1u ug/L 1
Aroclor-1242 14 ug/l . -1 1U ug/L 1 10 ugst - 1 1 W ug/st 1
Aroclor-1248 TU - w/l 1 11U ug/L 1 10 ug/| 1 1 W ug/lL 1
Aroclor«1254 S TR V-7 4 I 1 tu ug/l 1 104 | ugsl 1 1u) ug/lL 1
- Aroclor-1260 AU ugst 1 10 g/l 1 1 U 1 1w ug/l 1



NAS CECIL FIELD -- OPERABLE UNIT & -- SI1TE 10
GROUNDWATER -- ORGANICS

Lab Sample Number: AGAHY ALAHK
Site CECILA CECIL4

Locator CF10MWSS CF10MW5SD

Col lect Date: 01-MAY-95 01-MAY-95

VALUE QUAL UNITS DL VALUE QUAL UNITS DL

LP VOLATILES 90~S0M

Chlaromethane: ' - Teu o 2 2Uu ug/lL 2
Bromomethane .. CRW L ugsl .2 2 U ug/lL 2

. Vinyl chloride - LRy ug/l - 2 u ug/l 2 .
thloroethane - - o 20 ugfl 2 Z U ug/1 2
Hethylene l:hloride'f" s S B R V- P O 1 1u ug/l 1
Acetone 2U gl .2 2u ug/1L 2
Carbon disukﬂde I N T T V1Y 1 1u ua/l 1
1,1-Dichloroethene o 1V ug/t 1 1U ug/t 1

- 1,1-Dichloroethana s ~°° ' N N IR T=7 1 § -1 1u ug/L 1
| 2 Dichloroethene (totlt)'v;' 1y ugfl 1, 1U ug/L 1
chioroform - 1T¥ . uw/l 1 1U ug/L 1
1,2- -pichioroethane I I TR VT 1 1y ug/1 1
2 Butanone - 2W . ugft 2 2 U ug/l 2
1,1,1- Trlchloruethane I BV ROV - T4 -1 1U ug/l 1
Carbon tetrachloride’: 1wl 1 1U ug/l 1
Bromodichloromethane -- tuel cugfl -1 1u ug/L 1
1,2-Dichloropropans. 1w g/t 1 10 ug/t 1

. cis-‘l 3 chhloropropene ST YL ugft 1 1U ug/l 1
Trichloroethene S1U ugst 1 1u ug/l 1-
Dibromochloromethana B RN T T | | 1U ug/L 1
1,1,2- Trichlorueth-nm ;'b T, ugll 1 14U ug/L 1
Benzene - L Sy e - ugfl 1 1U ug/l 1
trans-] 3+Dichloroprnpene o 1TuU 7wl . B 1u ug/l 1
Bromoform . 1U " ugft 1 1u ug/t 1
4-Kethyl- Z‘pentnnone A ug/l” 2 2u ug/L 2
2-Hexanona : S2U 0 g/l R 2 U ug/! 2
Tetrachlorosthene CAy wa/t 1 1u ug/ 1 1
Toluene - X “Tu ug/l 1 1u ug/ | 1

- 1,1,2,2- Tetrlchloroethane 1 ug/l- 1 14U ug/lL 1
I:hlurobenzene : LR 1U ug/lL .. 1 1U ug/l 1
Ethylbenzene . 1 u ug/L 1 1U ug/t 1
Styrere 1TUL . ugft 1 1U ug/l 1
Xylenes (totnn o e et 1 Tu ug/1 1

CLP SEHIVDLATILES 90 sou . o : -
Phenal S 100 - ugl 10 10 U ug/l 10 ..
bis(2- Ch!oroethyl) ether : 1wy w/l . 10 10 U ug/L 10 >

- 2-Chlorophenol =L 10U ugsrl + .10 mu ug/t 10 -
1,3-Dichliorobenzene: 100  ugfl 10 10V ug/L 10 .
1 4- Dichlorobemene 10U U ug/t 10

w0 10 10




NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
GROUNDWATER -- ORGANICS

Lab Sample Number: AbAH AGAHK
Site CECIL& CECILG
Locator CF10MWSS CF10MWSSD
Col lect Date: 01-MAY-95 01-MAY-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL
1,2-Dichlorobenzene - - 1MMu- g/l - 10 10 U ug/| 10
E-Hethylpheml o100 uwst - 10 10U ug/1 10
2, 2~onybis(1~ Chlur‘opropane) ‘ 10U ug/l 10 10U ug/l 10
ﬂnethylpheml Cz : . 10U - wl - .10 10U ug/L 10 -
N-NTtroso- di-n—propylunine . - ey w10 10U ug/1L 10
Hexachlorcethane - - ‘ 1ou ug/si 10 10u ug/t 10
Nitrobenzens . e 10y ugsl .10 10U ug/L 10
Isophorone -~ : .- - . SR [N IR - F ) GRS 1/ 10U ug/L 10
2-Nitrophenol =~ N 10 U ug/l. - 10 10 U ug/L 10
2,4-Dimethylphenol - - - s 1wuU -uyt . 10 10U ug/l 10.
bis(z chloroethoxy) methane © 1wy ug/l - 10 10U ug/t 10
2,4-Dichlorophenal : - 10y - ug/l .10 10U ua/l 10
1,2,4- Tmchlorobenzenc . RN 10 V IR U7 J DESE. f1] 10U ug/1L 10
Naphthnlene - - . J1ou. g/t 10 10U ug/l 10
4+Chloroaniline . = - T L -7 SR 1] 10U ug/l1 10
* Hexachlorobutadiens ‘ AR [ | Y - 7. A 10 10u ug/l 10
4-Chloro-3-methylphenal . . S0 gl L 10 10 U ug/l 10 .
2-Kethylnaphthalene - ‘ - 10U - ugsl - 10 10 ug/l 10
Hexachtorocyclopentadiens .- 10w “ugfl . 10 10 U ug/ L 10
2,4,6-Trichlorophengl . 1o ug/l 10 10U ug/l 1G
2,4,5-Trichtorophenol - o S 28U ug/lt ' 25 25 U ug/l 25
2-Chloronaphthalene - T N TR ug/l - 10 ou ug/t 10
2-Nitroanlline = - - -2/ U g/l . - 25 S U ug/1 25
Dimethylphthalate - : S 1t0u ug/l 1¢ 10U ug/1 10
Acenaphthylene - ) 10 4, vg/st 10 10U ug/1L 10
2,6-Dinitrotoluene . - B (R T ug/l . -10 ¢ u ug/l 10
3-Nitroanfiline : R ug/sl- 25 25U ug/1l 25
Acenaphthene . T wuU - ug/l 10 0 u ug/L 10
2, 4-Dinttrophenal . s -5 U, T uwgft 25 25 U ug/l 25
4-Mitrophenol| I - T Y (S 29 25U ug/l 25
pibenzofuran E ’ 10 ¥ ug/t 10 ou ug/i 10
2.4 Dmitrotoluene - : mu . ug/l B 1] fou ug/lL 10
Ditthylphthalate ' 10U wg/l o 1a 10U ug/1 10
4-Chlorophenyi- phenylether S [+ R V] ug/i 1} 10 u ug/l 10
Flucrene ) o neu ugst 10 10 U ug/1 10
4~ Hitroamlim o = JE LR T V.4 G 25 25U ug/t 25
4,6-Dinitro-2-methylpheral - . 230 - ugsl 25 25U ug/L 25
N- Nitrosodiphenylamine (1) - 10U ugsl 10 10 U ug/l 10
4+Bromophenyl » phenylether . Coel 1y ugst 10 10 U ug/1 10
Hexachlorobenzene . = - . 10wl . ouwgst o7 10 10U ug/l 10 - )
Pentachlorophenol. - S oo 230w/l T 28 25U ug/i 25
Phenanthrere = . 'z - U - wg/l 40 10 U ug/1L 10-
Anthracene . "0 ‘.':: R o100y w10 10U ug/l 10 .
Carbazole - | L oo wu o ougft o 10 1ou ug/t 10
Di-n-b\.rtylphthallte . : CLoo10u s uglle - 10 icu ug/lL 10
Fluoranthene -~ © : Lo 0w wgrL - - 10 100 ug/l 10¢
Pyrene - T S L VRN T 2 I 1] 10 U ug/L 10
} autylbenzylphthnlnta S ooy B TA R [ 10 U ug/1 10
3,3-Dichiorebentidine: j T o U gl 210 10U ug/L 10
Benza (a) nn:hrncena e e SR [ T} w/t - - 10a 10U ug/l 10
Chrysene . . L oy . ugfl L 10 10U ug/l 10

—jhiu(z Ethylhexyl) phthalute : U el T 10 10U ugst 10




NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
GROUNDWATER -- ORGANICS

Lab Semple Number: ALAH) A4AHK
Site CECILG CECILA
Locator CF10MWSS CF10MW5SD
Collect Date: 01-MAY-95 01-MAY-95
VALUE QUAL UNITS pL VALUE QUAL UNITS DL
bi-n-cctylphthalate -. - = wu wl 10 10U ug/l 10
Benzo (b) fluoranthene - - 1w w10 10U ug/L 10
Benzo (k) fluoranthene .- coo Yy w0 L 1D 10U ug/1 10
Benzo (n) rene - - e o 10y - g/l -1Q 10U ug/l 0. .-
Indeno ¢142,3-cd) pyrem‘ B oo 1oy owgft 10 10U ug/l 10
Dibenz (a,h) snthracens. ‘ B L 1 o1 10 U ug/l 10
Benzo (g.h i) perylm - I 1 TRt -V 41 1o 10U ug/t 10
P PESTICIDES/PCBS. 90 souA B
alpha-BHC . - H : Y - R ¥ BT - T4 A .05 05 W) ug/L .05
beta-BHC . - f: o o a5 u o ug/t 05 .05 ud ug/L .05
del ta-BHC ‘ o s W Tugfl - .08 .05 U ug/t .05
gamma-BHC (Llndam) S R T | NIRRT -7 W | .05 uJ ug/l 05
Heptachlor 5 : s DU ughl .05 05 W ug/slL .05
Aldrin ] o 23 o ] © W05 Ud L ugfl 0% 05wl ug/l .05
Heptachlor epoxide o P T a5 u ugsl L L05 .05 uJ ug/l .05
Endosulfln H - ’ T .05 W o ugfl 0% .05 W ug/l .05
Dieldrin .. ;;‘x o e N 1 7 DT AUl ug/l |
4,4-DDE IR P TS L I T T A ug/l |
Endrln ‘ T - i oatud o oug/l o L AU ug/L g
Endosul fan ll ST S SRR [ TR V'- 7 S, dw ug/L |
4 ,4-DDD . oL ERRERIS B | NS 7 o) -1 dw ug/L A
Endosul fan sulf;te ORTS I {X IR 177 § S .1 A w ug/1 .1
&4,4-DDT C - R 17 TV -1 gl ug/ | A0
Methoxychlor . - o P NI T -] 5w ug/l .5
Endrin ketene . . o PRI I I T 4 S | .1 Ud ug/l .1
Endrin aldehyde - o IS B 'R T4 . | .1y ug/l A
alpha-Chlordane LR oo WDs U o wgsl © .05 05 U ugrl .05
gemma-Chlordane - .- . - w0 W05 WL T e/t I 1 .05 w ug/L .05
Toxaphene . - - . . ST S5 | X IR 17 T} - 5 5ud ug/l 5
Aroclor-1016 . L SRR I 1A ug/l 1 1 W ug/ L 1
Aroclor-1221 - & A R N TN ug/l ? 2 U ug/L ?
Aroclor+1232. S . : TUL . ugsl 1 1 Ul ug/l i
Aroclor=1242 .. - - .. ‘ S 1TwE o ugdt 1 1 W ug/1L 1
Aroclor-1248 . .. ¢ e B TV {1 1 1w ug/l 1
Aroglor-1254.- . : s 1w wgll 1 1w ug/L 1.
‘Areelop-1260 - oz -0 - D ot 1w wgsL 1 1w ug/l 1

u » u t:nmcrzn J = ESTIMATED VALUE - L :
- u.: - -REPORTED. QUANTITATION LIMIT IS, nu;.unsn AS ESTIHATED
. 2 ) - ussuu is REJEETED AHD UNUSABLE ;




NAS CECIL FIELD -- OPERABLE UNIT &4 -- SITE 10
GROUNDWATER -- INORGAKICS

Lab Sample Number: AL9ER A4ARD ALDET ALYEL
Site CECIL& CECILS CECIL4 CECILA

Locator CF10Mu1 CF10MW2 CF10Mu3 CF10MW4

Collect Date: 28-APR-95 02-HAY-95 28-APR-95 28-APR-95

VALUE QUAL URITS DL VALUE QUAL UNITS bL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

| ug/Ll ot 200

-

?‘hgfi ... 200

-

CLP METALS AHD mnms S

Aluminum. ; L i 102 U ug/l 200 2 U 669 ug/l 200
5 Antlmony T3 U O tugfd 60 Iy ug/t 60 - T Iu ug/{ &0
Arsenic BSR-G| Iud ug/ L 10. O3 W wgfl: s 10 Iw ug/t 10
Barfum 0.8V - - ug/fl 200 18.5 ug/1l 200 13.5U-. -ug/l o200 10.8 U ug/tL 200
Beryllium ~~ 0 .. . 10 “ug/lk - 5 1.1 4 ug/| 5 AU ug/l - 1u ug/ i 5
Cadmium = . -t U gt 8 14 ug/l 5 10 . --ug/l - 1u ug/ L 5
Catcium - - -37500. . ug/l. . 5000 11400 ug/ L 5000 . 576 v " ug/l - 5000 2380 ug/l 5000
Chromium - S0 ugsls 0 2 U ug/l 10 2 Y ug/l--. 10 2Uu ug/| 10
Cobalt - L2U o ougfl .5 2y ug/L 50 24w/l 50 2.6U ug/1L 50
Copper - 3w ugl/l. 25 34 ug/l 25 3V w/l , 25 3u ug/l 25
Iren 2760w/l 100 529 J ug/l 100 537 417 wug/t 100, 1320 J ug/| 100
Lead oo 2w w3 2 uJ ug/L 3 -2 W ug/l 3 2w ug/1L 3
Magnesiun 19400 - - - wg/l T - 5000 2670 ug/l 5000 11 - - ugfl - -5000 605 ug/l 5000
Manganese - - SR IS T VR T V.4 A 15 9.8 U ug/L 15° 3.3U0 ug/l ! 15 5.4 U ug/!L 15
Mercury. 3 | T T -y 2 U ug/l 2 - T T 4 O T - 2 U ug/ | .2
Nickel U ougst o 40 U ug/L 40 ° "3 U ugst - hD 3u ug/l 40
Potassium 1950 . - --ugst . -5000 T04 ug/L 5000 - a15 J ug/l ° - 5000 270 ug/t 5000
Selenium A1) ug/l- . 5 4 U ug/L 5 4 U wgf/l ~ 8 41 ug/l 5
Silver o Tu ugft 0 10 14 ug/l 10 Ty ug/l . 110 1u ug/L 10
Sodium 9600 - ugslo 5000 4150 ug/l 5000 2710 ugsl . -5000 5020 ug/1l 5000
Thalljum .30 wgfl 10 7.8U ug/i 10 66U uwg/l - - 10 4 U ug/1l 10
Vanadium 22U owsl 50 2 u ug/t 50 2.7 ug/l 50 2 U ug/1 50
2inc 164 U ug/l .20 5.9 U ug/ L 20 239U ug/l- . .20 55.5 U ug/ | 20
Cyanide 2.8 - - 2u ug/ | 10 22U ug/l L) 2u ug/ | 10

ug/l 10

u = uot neremsn 1 = ESTIMATED VALua o
- Ud.» REPORTED QUANTITATION i IMIT IS numnau As ESTIHATED
R uEsuu 1S REJECTED AND UNUSABLE




NAS CECIL FIELD -- OPERAELE UNIT 4 -- S1TE 10
GROUNDWATER -- INORGANICS

Lab Sample Number: ALAHJ ALAHK
Site CECIL4 CECIL4

Locator CF10MWSS CF10MWSSD

Collect Date: 01-MAY-93 01-MAY-95

YALUE QUAL UNITS DL VALUE GUAL UNITS oL

P METALS AND. CYANIDE .

O
P
0
4&- .
-
']
=
(=]
—t
—
-y
=

Alumirem’ ug/ | 200 | .
Antimony - L3l ug/l 60 LY ug/l &0 .
Arsenic - 3us . ug/l 10 Jw ug/\L 10
Barium 16.3 - - ugfl- - 200 16.4 ug/1 200 -
BerylLium | .1y ug/l” .5 1.2U ug/L 5 .
Cadmium 1uU - ug/l 5 1u ug/L 5
Calcium - 14400 ~ .ug/bo L5000 13900 ug/1 5000
Chromium e A 2U - ugll BT 2.5 g/l 10
Cobalt, - -~ . -~ - .- : c2.8u 0 ust 50 2.6 U ug/L 50
Copper - ST R T R T 7. R 25 3u ug/l 25
lron - 1680 J-. - ug/l 100 2690 J ug/l 100
Lead . - - . R S 2wl wgft. . 3 2u g/l 3
Magnesium : N S o330S ug/tt 5000 1360 ug/L 5000
Manganese - U L 5 R -7 | GRS I 49.6 ug/L 15
Mercury L W20 gl T LR 2Uu ug/lL .2
Mickel . =~ = 7 ° T 6.9 0 ugfl 0 AD L] ug/L 40
Potassfum - - - CoeT2 v uwg/l 5000 664 ug/t 5000
Selenium . S A ugfl o 5 4 U ug/1 5
Silver o S N e ug/t 710 1u ug/L 10
Sodium ’ ’ 154 wg/l 2000 5460 ug/l 5000
Thaltium S - A ug/l 10 ou ug/L 10
Vanad {um ST e e AR 75 B IR V- P © 50 3.6 ug/{ 50
2ine - .. C 25U gl --20 20.8 U ug/1 20
: . ST ST IR ) O 10 2y

Cyanide ua/l 10

A U R HUT DE]’ECTED J = ESTIHA'I'ED VALLE
Co U - REPORTED. QUANTITATION LIMIT IS QUAUHED AS EST]NATED
o R "'-'“ULI' lS REJECTED AND UNUSABL




NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO.

GROUNDWATER -- FILTERED METALS

Lab Sample Wumber: ALAHJF ALAHKF
Site CECIL& CECIL4
Locator CF1OMWSSF CF10MWSSDF
Collect Date: 01-HAY-93 01-MAY-95
VALLE QUAL UNITS DL VALUE QUAL UNITS pL
CLP METALS AND CYANIDE ug/1 o

ALumi num 1340 ug/l 200 32 U ug/l 200
Antimony 1.k U ug/1 60 3.5 U ug/L 60
Arsenic Iul g/l 10 I U ug/L 10
Barium 8.8 ug/t 200 13.9 U ug/L 200
Beryl Lium 11U ug/t 5 1u ug/L 5
Cadmium 1U ug/i 5 iu ug/lL 5
Calcium 6340 J wg/1 5000 16600 J ug/l 5000
Chromium 2.2 ug/t 10 e u ug/L 10
Cobalt 2.6 U ug/lL 50 2 U ug/ L 50
Copper Iy ug/l 25 9.9 ug/1 25
1ron 1410 J ug/i 100 1210 J ug/! 100
Lead 2 ul ug/l 3 2 ud ug/lL 3
Hagnes {um 1050 . ug/1 5000 1130 ug/l 5000
Manganese 20,3 U ug/t 15 36.4 ug/ L 15
Mercury 2u ug/l .2 2 U ug/L Z
Nickel 3y ug/1L 40 5.1 ug/l 40
Potass ium 1280 ug/L 5000 677 ug/L 5000
Selenjum 4 U ug/1 5 4 U ug/L 5
Silver 1U ug/l 10 1U ug/sl 10
Sodium 8260 g/l 5000 4740 ug/ L 5000
Thallium 7.4 U ug/L 10 5.6 U ug/ 10
Varnadium 5 ug/sL 50 21U ug/1 50
2inc 8.1 u ug/l 20 6.6 U ug/1L 20

Cyanide - ug/1L - ug/ |

U = NOT DETECTED J = ESTIMATED VALUE

Ud = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

R = RESULT IS5 REJECTED AND UNUSABLE



WAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10 REPORT NO. 7501
SURFACE WATER -- WET CHEMISTRY

Lab Sampie Number: ASDOS00160 ASDO500160 ASDO500160 ASD1200260

Site CECILSG CECILG CECIL4 CECIL4

Laocator CF105W1 CF105W2 CF105W2D CF100f1
Collect Date: D4-APR-95 04-APR-95 04-APR-95 11-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS

ET CHEMISTRY ANALYSES mg/ L -

Alkalinity, Bicarbonate 40 ma/( 10 28 mg/1 10 26 m/l 10 v ma/l
Alkalinity, Carbonate g u mg /L 10 10U mg/L 10 U mg/t 10 10U mg/ L
Alkalinity, Total 40 mg/\ 10 28 mg/L 10 26 mg/i 14 10U mg/l
Hardness 41 mg/ 1 5 34 mg/L 5 32 ‘mg/t - -] 5U ma/
Chloride ’ 3 mg/l 2 3 mg/lL Z 3 mg/1L -2 2Uu g/l
Total Kjeldahl Nitrogen 2 U ma/l 2 1u mg/l 1 10 ma/L 1 1U mg/ L
Sutfate 5 b m/L 5 5U mg/l 5 5Uu mg/t 5 su mg/L
. Sulfide ) .3 mo/ 1 4.8 J mg/1 1 1.4 4 g/ 1 14 mg/1
Total Phosphorous AU mg/l -1 AU mg/L 1 10 mast W1 AU mg/L
Hexavalent chromium. 02 u mast <02 .02 U mg/1L .02 o2 u mg/t 0Z .02 U wmg/ |
3 mg/L 10 54 mg/l 10 - 59 10U mg/ |

Total Dissolved Solids

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
# '« BESULT I3 REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10 REPORY NO.

SURFACE WATER -- WET CHEMISTRY

7301

Lab Sample Number: A5D1200260
Site CECIL4
Locator CF10sC1
Collect Date: 11-APR-93
VALUE QUAL UNITS DL
WET CHEMISTRY ANALYSES mg/ L
Alkalinity, Bicarbonate 97 masl 10
Alkalinity, Carbonate WU mg/ | 10
Alkalinity, Total ; %8 mg/ L 10
Hardness 120 mg/ | 5
Chlaride (4 g/ L 2
Totel Kjeldah! Nitrogen 1U ma/ Ll 1
Sulfate - ma/sl
Sulfide 14 ma/ L 1
Totat Phosphorous 3 mg/ 1
Hexavalent chromium .02 U ma/ 1l .02
Total Dissolved Solids 170 mg/ L 10

U = NQT DETECTED J = ESTIMATED VALUE

Ud = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

R = RESULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO.

7434

GROUNDWATER -- TOTAL PETROLEUM HYDROCARBONS

Lab Sample Number: A5D2900200 ASED300050 A5D2900200 ASD2900200
Site CECIL& CECIL4 CECIL4 CECIL4
Locator CF10MW1 CF10MW2 CF10MW3 CF10MW4
Collect Date: 28-APR-95 02-MAY-95 2B-APR-95 28-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL LNITS DL YALUE QUAL UNITS DL
TRH mg/1 R :
Total petroleun hydrocarbons S w mg/l 5 .5 W mg/l 5 R EREE T SO -3 S5 ud ma/ L

U = NOT DETECTED J = ESTIMATED VALUE

UJ = REPORTED QUANTITATION LIMIT IS DUAL]EIED AS ESTIMATED

R = PESULT IS REJECTED AND UNUSABLE
. .



NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10 REPORT NO. 7436
GROUNDWATER -~ TOTAL PETROLEUM HYDROCARBONS

Lab Sample Number: ASEQ200490 ASE0200490
Site CECILG CECIL4G
Locator CF10MWSS CF10MWSSD
Collect Date: 01-MAY-95 01-MAY-93
VALUE QUAL UNITS DL VALUE QUAL UNITS DL
TPH mg/1
Total petroleum hydrocarbons S mg/ .5 L5 U ma/ .5

U = NOT DETECTED J = ESTIMATED VALLE
UJ = REPORTED QUANTITATION LIMIT IS QUALYFIED AS ESTIMATED
- R # RESULT IS5 REJECTED AND UNUSABLE



NAS CECIL FIELD -~ DPERABLE UNIT 4 -- SITE 10 REPORT ND. 7503
GROUNDWATER -~ TOTAL ORGAMIC CARBON

Lab Sample Number: A5D2900200 ASE0300050 ASEQ200490 A5D2900200

Site CECIL4 CECIL4 CECIL4 CECIL4

Locator CF10MW1 CF10MW2 CF10MW2R CF10MW4
Collect Date: 2B-APR-95 02-MAY-95 20-APR-95 28-APR-95

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
TOC : R

3 ma/i 1 2 mg/ L Tu maft 2 mg/ |

Total organic carbor

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

R = RESULT IS REJECTED AND UNUSABLE

1
rl



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SURFACE WATER -- ORGANICS

:_ugll

-ug/l‘

Lab Sample Number: A3REM A3RF1 AZRF3
Site CECIL4 CECILG CECILG
Locator CF10s5W1 CF10sW2 CF105W2D
Collect Date: 04-APR-95 04-APR-95 04=-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
CLP VOLATILES 90-SOMW . - : : EIURER
Chloromethane 1 2 U ug/L 2 2Uu ug/lL 2 2U - :ougfl- - 2
Bromomethane 2 U uglt 2 2Uu ug/1 2 2 U ug/l- -2
vinyl chloride 20 ugsl 2 2 U ug/L 2 SRV ugfl -2
Chlorgethans o 2 U wg/l -2 2 U ug/l 2 2U-- ugsl . 2
Methylens chloridef" 1Uu ug/sl 1 1u ug/L 1 S1u. ug/l . 1
Acetons - 2U “ug/l 2 2 ug/l 2 ST el SR
Carbon disulfide 1y - ug/l 1 1U ug/L 1 -1 U 7 ug/l o1
1,1-pichloroethens : 1u ug/k 1t tu ug/L 1 - STUE gl A
1,1-pDichloroethane o 1y ug/t . 1 1u ug/ | 1 1 g/t -
1 2 Dichlareethene (total) ’ 10 Tuglst 1 v ug/L 1 1U ug/L 1
chloroform . ’ 1U0° ug/l’ 1 1u ug/l 1 1U ug/l -1
1 Z-chhloroethane T Tu ug/l - 1u ug/ L 1 1U ug/l -1
2 Butanone - 2 U ug/l- -2 2Uu ug/l 2 2 U ugfl- 2
1,1,1+ Trichloroethmc 1y ug/l 1 19 ug/ L 1 1.U ug/l 1
Carbon tetrachloride 1u ug/l - 1 1U ug/ | 1 1y ug/ L 1
Bromodichloromethane 1y ug/l . 1 1U ug/t 1 10 ug/l 1
1,2-Dichloropropane - - 10 ugfl 1 1U ug/L 1 10 ug/l 1
cis-1,3-Dichloropropene T u ug/ L 1 1u ug/ 1 1 1V ug/l "1
Trichlorpethene™ ) 1U ug/l 1 1uU ug/ L 1 14 ugsl 1
Dibromochloromethane . - 1U ug/l - 1 1U ug/l 1 Ty ugrsl . 1
i,1,2- Trtchloroethane 11U - ug/l 1 1u ug/1 1 1u ug/l 1
Benzene 10 - ug/l 1 iU ug/| 1 14U ug/l 1
trans-1,3- Dichloropropene 1U ug/l 1 1u ug/L 1 10 ug/ | 1
Bromofarm . . - 1-U- ug/l 1 1U ug/l 1 1U ug/ L 1
4-Methyl - Z-pe-ntanone - 2Uu ug/l 2 2u ug/l 2 2U ug/l 2
2-Hexanone - - -2 U - uwgfld 2 zu ug/1 2 2y ug/l - - 2
Tetrachlorcethcm 14 wafl -1 1U ug/L 1 1u ug/L 1
Toluene - ’ ) 1V " ug/l 1 1u ug/L 1 10 ugs/l |
1,1,2,2- Tetrachloroethane -1 u . ug/l. -1 1U ug/L 1 1u ug/t "
Chlnrobenzene 1u ug/l 1 1uU ug/L 1 1u Cugfl o 1
Ethylbenzene 1y ug/l 1 1U ug/lL 1 14 -ug/t 1
Styrene MU ugyl i 1u ug/L 1 1U ug/l 1
Xylenes (tutal) 1Y wg/l 1 14 ug/l 1 Ty wgsL o
CLP SEMIVOLATILES 90~ sou . . Coe - ceae :
Phenot ’ ou . owarl . . in 10 U ug/L 10 100, ugfl 10
bis(2-Chloroethyl) ether 0u ug/t 10 10U ug/l 10 - WU - wwl - . 10
2-Chlorophengl - - 10U w0 10 10U ug/ L 0 +« 10U . wyl 0 10
1,3-Dichlorobenzene U ug/l - 10 10 U ug/lL 10 tov  w/t .10
1, ‘4-Dichlorobenzene - j0u - yg/l- 10 10U ug/l 10 1w L oug/l 10
t,2-Dichlorobenzene ‘. 10U - ug/l 10 icu ug/L 106 - - - 10U | ougfl 10
2-MethyLpherol z 10U ug/l 10 10 U ug/lL 10 10U ug/l . 10
2, 2~oxybis(1~ Chloropropane) 10U ug/l - - 10 10U ug/l 10 - c U ug/l “1a
s ~Methylphenol - 104 ug/l o - 10 10 U ug/!l 10 10U uafl 10
N-Nitrosg-di-n- prowlamine 109 warsl 10 nu ug/L 10 1wou vg/i 10
Hexachloroathane .- : gy ug/| 10 10U ug/1 10 10U g/l 10
Nitrobenzere -~ 10 U ug/lL 10 10U ug/l 10 1oy ug/\ 10
Isophorone .. 10U - ugfl 10 10U ug/1 10 10U “ug/ft 10
Zﬁllitr_'ophenal . ERCE 10U L ugst -+ 10 10U ug/l 10 iou ug/sL - 10
2,4-Dimethylphenol - v 10 10U ua/l 10 RUNTE 10



MAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10
SURFACE WATER -- ORGANRICS

Lab Sample Number: ASREM A3RF1 A3RF5
Site CECILA CECIL4 CECILG
Locator CF10sW1 CF10suW2 CF10sSW20
Collect Date: 04 -APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
bls(Z-chloroethoxv) mathane - 10U wa/l 10 10U ug/L 10 (L PR V- P 10
2,4-pDichlorophenal © 16 ¢ Cugfl- 10 0u ug/l 10 iou - - ug/l - - 1D
1,2,6 Trichlnrobenzane 10 ¢ - ugfl - 10 0u ug/sl 10 0u Cug/l . 10
Naphthalene ) s [TERT V] | - 10 10U ug/l 10 . 10u ug/t -’ 10
4-Chloroaniline : 1wy - ugsl 10 0u ug/l 10 Mmu  w/l 10
Hexachlorohutadiene ' - "|ue - owil 10 10U ug/lL 10 10U ug/l- .10
4-Chloro-3-methylphenol 10 U ua/l . 10 mu ug/L 10 10U ‘ug/t 10
2-Kethylnaphthalene 10U .- ug/t 10 1Qu ug/L 10 10 U ug/l. 10
Hexachlorocyelopentadiene MWy . ug/l- 10 10U ug/L 10 10U ug/l 10
2,4,6+Trichlorophenol . 10 U ug/L 10 10U ug/lL 10 10U ug/L 10
2 4,5-Trichlorophenol 25 U ug/l - 25 25 U ug/l 25 25 U ug/l 25
2- chtoronaphthalemr 10y ug/i 10 10U ug/L 10 Mmuy ug/\ 10
2-Nitroaniline - 23 U ug/t- 25 25 U ug/! 25 25 U ug/l .25
Pimethylphthalate - 10U - u/l 10 10U ug/i 10 o ug/l 10
Acenaphthylene - : 10U °  ug/l - 10 10U ug/i 10 10U ug/L 10
2,6-Dinitrotaluens 10U 0 ug/t- .10 10 U ug/l 10 Wy - uwfl 10
3+Nitroanitine : 50 ug/l 25 25 U ug/l 25 25 U ug/si 25
Acenaphthene - mu - ugsl .10 10U ug/l 10 10U ug/i ]
2,4-Dinitrophencl 25 U ug/l 25 25 U ug/l 25 25 U ug/d 25 -
4~Nitrophepol - 25U ug/L 25 25 U ug/| 25 25 U ug/l . 25
Dibenzofuran 10U . wustl 10 10 U ug/l 10 10U uvg/l 10
2,4-Dinitrotoluene = - my ug/l - -10 10U ug/L 10 16U ug/1 10
Diethylphthalate ) 1ou ug/l 10 10U ug/ | 10 1oy ug/l - 10
4-Chlorophenyl - phenylether 10U g/l 10 10U ug/ L 10 MU, ug/l 10
Fluorene 1y u/l 10 mu ug/l 10 iou ug/i 10
4-Nitroaniline - 25 Uy ug/l 25 25 Ul ug/lL 25 25 W ug/i 25
4 6-Dinitro~2-methylphenol 25 U - ugfl 25 25 U ug/L 25 25 U ugfl - - - 25
N-Ritrosodiphenylamine (1) 10U ug/t 10 10U ug/l 10 100 ©  wasl 10
4-Bromophenyt +phenylether 10y ug/l 10 10U ug/l 10 a0 - g/l 10
Hexachlorobenzene - WU g/l 10 100U ug/l 10 oy u/l - 10
Pentachlorophenal = - - ug/l 25 25 U ug/l 25 25 U "ug/l 25
Phenanthrene - - = 10U ug/L 10 10 U ug/l 10 10U ug/l "’ 10
Anthracene 10U ug/1 10 mu ug/l 10 10V - ug/l 10
Carbazole . . 10 U ug/l . 10 0ou ug/l 10 10U ug/lL .10
pi- n-butylphthulate we  ug/fl 10 10U ug/ L 10 C10U 0 ug/L Rl
Fluoranthens 1y ‘ug/l 10 10U ug/l 10 100U ugsl 10
Pyrens - !y .- w/l 10 10U ug/| 10 10V w/l 10
Butylbenzyl;ﬂ'ltha{ate . 0 U ug/l 10 10U ug/l 10 0u ug/l 10
3,3-Dichlcrobenzidine - - 10 -ug/sl 10 0u ug/L 10 | 10U ug/l 10
Benlo (a) anthracene . 1Mmu - ugsl. 10 ou ug/| 10 10U .. ua/l: 10
Chrysene V- w/l 10 10 U ug/l 10 104, ug/l 10
bistz Ethylhexyl) phthalutc mwe - wg/l, 10 10U ug/l 10 100 - ug/l” 10
Di-n-octylphthalate: - 10U ug/l 10 10U ug/l 10 MU gl 10
Benzo (b) fluorsnthene - gu ug/l 10 10 u ug/i 10- 100 - ug/fl 10
Bento (k) fluoranthene 10 U "ug/i 10 10 U ug/l 10 fou " uwyl 10
Benzo (a) pyrene 1wy ugsl 10 10U ug/l 10 U ug/t <10
Indern (1,2,3-cd) pyrene 10U ug/l 10 10U ug/l 10 0y ug/l 10
Dibenz u,h) anthracene 108 wg/sl 10 10U ug/L 10 10 U. ug/l-. 10
Benzo (g,h,i) perylena My - usl 10 10U ug/l 10 10v.. “ug/l 10
LP PESTICIDES/PCBS m-suu ol L]
llphl"BHC S 05 U 05 U ug/1 .05 058 wgfl . -.05




. U= NOT: DETECTEI} J = ESTIHATED VALUE

ugfl

- UJ = REPORTED QUANTITATION LIMIT. IS OUALIFIED AS ESTIH.ATED

R " RESIJLT 15 REJECTED AND UNUSAELE B

Cug/l

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SURFACE WATER -~ ORGANICS
Lab Sample Number: AIREM AZRF1 AIRF5
Site CECIL4 CECIL4 CECIL4
Locator CF10sw1 CF10SW2 CF10sw2D
Collect Date: 04-APR-95 04-APR-95 04-APR-95
VALUE QUAL UNKITS DL VALUE QUAL UNITS DL VALLE QUAL UNITS DL
beta-BHC . - L0 ugst - .05 050 ug/l .05 03V wg/le o - 05
delta-BHC Lo ",05 t ug/l =~ 05 .05 U ug/k .05 05U, ug/lo T 05
. gamma+BHC (I.fndane)',_ o L0300 ugft - .05 .05 U ug/lL .05 . 050 0 ug/L .05
Heptachior S 050 g/l .05 .05 U ug/l .05 LO5 U ougst . .08
Aldrin ;':' LQ0& R vasl - .05 .05 U ug/l .05 05 U ug/sl - 05
Heptachlor epqmdc;_‘ - O3 0 ugsd .05 .05 U ug/t .05 D50 ug/l .08
Endosutfan I -~ - = Y - VAR T ) .05 L05 Y ug/l .05 050wyl 05
Dieldrin_ _ - AT U ug/l .1 AU ug/l A LU uwgfle B |
4,4-DDE Py 1 ug/l .1 ] ug/l 1 du ugsl WA
Endrin ST AU ug/l .1 Jdu ug/1 1 du ug/l sl
Endosul fan 11 AU ugsl 1 1u ug/L .1 AU v/l iy
4,4-p0D L LU ug/d -1 1u ug/t A Jdu ug/lL .1
gndosul fan sutfatq Ju 0 ughd o1 A u ug/L A AU - wgsl ol
4 ,4-p071 = g0 ughl .1 a0 ug/L J Jdu ugsl 2
Hethoxychlur AU ugst - .5 .5 U ug/l .5 S0 ugsl - .5
Endrin ketone S u ug/| . .1 du ug/L .1 AU ug/l S|
Endrin aldehyde AU 0w/t A AU ug/L .1 AU ug/l . - A
alpha-Chlordane S0 W owafl T .05 .05 U ug/l .05 05 0 wasl. - 7 L05
germa-Chlordane - - 05U ue/L T L05 .05 U ug/L .05 05 U ug/l LA
Toxaphene . D 5V ugfl- 5 5U ug/L 5 - 54U - ugtl - 3
Aroclor+1016 10 - was/t - -1 1U ug/L 1 10 - " ug/l - 1
Aroclor~1221- L2U 0 Tugflt 2 2U ug/L 2 2u uwgyl 2
- Aroclor-1232- - 10 ugflo T 11U ug/L 1. 1U - ug/l -
Aroclor-1242 - AW g/l B 1ty ug/L 1 1 U ug/l 1
Aroclor=-1248 R TV I ™7 4 IR 1 1U ug/ 1l 1 BN TEEENT T R
Aroclor-1254 14~ ug/l 1 1U ug/l 1 tu gl i
Aroclor<1260 e 1 11U ug/L 1- U 1



MAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SURFACE WATER -- INORGANICS

Lab Sample Number: ASREM A3RF1 A3RFS
Site CECILL CECILL CECIL4
Locator CF10SW1 CF105u2 CF105W2D
Collect Date: 04-APR-95 04-APR-95 04 -APR-95
VALUE QUAL UNITS pL YALUE QUAL LINETS DL VALUE QUAL UNITS

LP METALS AMD CYANIDE )
- ug/l 200 3490 ug/| 200

—
o -
(]
o

Alumioum | 282U ug/l
Ant imony 2UW . g/l 60 2w owug/l 60 2w - ug/l
Arsenic 5 U ug/l 10 5u ug/l 10 - ) ug/L
Barium 11.5 U, vgsL ©200 1124 ug/l 200 .20 ugsl
Beryllium -1U cug/l 5 1U ug/L 5 1U ug/l -
Cadmi um Do . ’ 10 ug/l - .- 1 1u ug/lL 5 10U . ug/l
Caleium S 14000 - wugfl © 5000 10600 ug/L 5000 9750 " ug/l
Chromium : : . 1U . uwgsl .10 1u ug/|\ 10 11U uwg/l
Cobalt | Y VR T F A I 50 2.2 U ug/1 50 FTEE w/l
Copper TS TP Y .25 2.4 U ug/L 25 2u  u/l
lron 330 . ug/l - 100 150 U ug/k 100 140 U ug/l
Lead o2 wa/l 0 - 3 2 U ug/t 3 2 u ug/1
Magnes ium 1000 ug/t 5000 922 ug/l 5000 BAG ug/l
Manganese 12 - o ugfl - 15 10.7 ug/l 15 “10.7 ug/L
Mercury v ug/t 2 .2u ug/l .2 w2y ug/l
Nickel 58U .. ugst © 40 2U ug/i 40 2u ug/l -
Potassium 9.3 U ugst - 5000 B2.% W ug/i 5000 2.9 Ul ug/l
Selenium kWl ug/t -5 4L W ug/1 5 4 U5 ugsl
Silver 1 ¥ ugfl © 10 1U ug/lL 10 1u .ug/fl
Sodium 1770 - ug/l 5000 2000 ug/lL 5000 1990 - ug/l
Thallium T3 ug/\ 10 7.7 U ug/t 10 - 8.9 u ug/l
Vanadium 3.9 . uprl . h0 1.9 ug/ !\ 50 1.4 ug/l
Zinc ' 92U ug/l 20 13.4 U ug/l 20 13.4 0 ug/l -
Cyanide 3.3 W uva/l 10 { ug/l 10 3w - ug/l

“ U = NOT-DETECTED J = ESTIMATED VALUE
UJ = REFORTED QUANTITATION LIMIT IS QUALTFIED. As EsTlHATED
R ®RESULT. [ REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10

SURFACE WATER -- FILTERED METALS

Lab Sample Number: ASREMF AIRFIF ASRFSF
Site CECILS CECIL4 CECILS
Locator CFI0SWIF CF10SW2F CF105W2DF
Collect Date: 04-APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL URITS DL
CLP METALS AHD CYANIDE o e : : i

Alumipum s 940w/l 0 200 162 U ug/L 34U

Ant imony S AW - ugst - 60 L,8 Ul ug/l o U
Arseni¢ =~ S 5U 0w/l 10 5u ug/L N
Barium . BeU o ug/l 200 8.4uU ug/l U
Beryllium 1Ty -ug/l 5 1u ug/lL 21U
Cadmium So1d - uwgfl s 8 1U ug/L oty
talcium 131000 - uwg/l . 5000 10000 J ug/l (9280 47/
Chromium 1Ty ougsde L 10 1u ug/l 21U

Cobalt 2.2V - wil 50 1.8 U ug/L R

Copper 2u 7 ugst 25 2 U ug/t 2.9 U

Iron 61,90 . . ug/l _ ° 100 62 u ug/L A

Lead 2w ugft o8 2w ug/l L2
Magnesium 928 ug/! 5000 B&3 ug/tl 170
Nanganese 6.1 ug/l - 15 7.4 ug/t Gub

Mercury .2 U ug/l ' 2 ug/L T el

Nickel 22U ug/l 40 2 U ug/L 3
Potassium 9.3 Ul ug/\ 5000 5.1 U0 ug/l 3

Selenium 4 UJ ug/l .5 4 U ug/l S

Silver U ug/L- .10 1U ug/L b B

Soditm . 1840 ug/L 5000 2030 ug/l 0
Thallium .2 u g/l 10 8.6 U ug/L i

Vanadium 1.8 Cug/l 50 1.1 ug/l 1.2

linc 12,3 U ug/L 20 ¢3u ug/i 5

Cyanide - i - . far.

U= HOT QETECTED J = ESTIMATED VALUE I

UJ = REPORTED QUANTITATION LIMIT IS DUAL]F]ED AS EST]HATED

T R bl RESULT [S REJECTED AND UHUSABLE




NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO. 4437
SURFACE WATER -- TOTAL PETROLEUM HYDROCARBONS

Lab Sample Number: ASD0500160 ASD05001460 ASD0S00160
Site CECILS CECILA CECILG
Locator CF10sw CF10sW2 CF10SW2D
Collect Date: 04-APR-99 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALLE QUAL UNITS DL VALUE QUAL UNITS DL
TPH mg /L ‘
Total petroleun hydroecarbons S Ul mgst 5 5 ud mg/ L .5 5 U myzi .

U = NOT DETEETED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS GUALIFIED AS ESTIMATED
R = RESULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO. 01
SURFACE WATER -~ WET CHEMISTRY

Lab Sample Number: ASDO500160 - A5SD0500160 A5D0500160 A5SD1200260
Site CECILS CECIL& CECIL% CECIL4
Locator CF105W1 CF10sW2 CF10sW2D CF100F1
Collect Date: 04-APR-95 04-APR~95 04-APR-93 T1-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS bL VALUE QUAL UNITS

WET- CHEMISTRY ANALYSES

Alkalinity, Bicarbonate 40 mg/f [ 10 28 mg/L 1C 26 maft 10 10U ma/l
Alkatinity, Carbonate 10 U my/l 10 0 u ma/ L 10 10 0 mg/t 10 0 u ma/ L
© Alkalinity, Total 40 mg/t 10 28 mg/ | 10 26 mg/ L 10 10U ma/L
Hardness &1 my/L 5 34 mg/ L 5 32 7 msl 5 5u ma/
Chloride ’ 3 mg/t 2 3 mg/1 2 3 - mgJt 2 2 u mg/ L
Total Kjeldahl Nitrogen 2 i mg/ t 2 1u mg/ L 1 TU - myft 1 14U mg/L
Sulfate 50U mg/1 5 5 ma/ L ) 5u mg/ 5 5 U mg/L
sulfide 4.3 4 ma/ L 1 4,84 ma/ | 1 A4 maft 1 1u mg/ L
Total Phosphorous AU ma/t -1 U mg/ L A du matl .1 AU mg/t
Hexavalent chromium 02U mg/i .02 .02 u ma/t .02 S22 U mg/ i 02 02 U mg/l
Total Dissolved Solids 73 mg/L 10 54 mg/ L 10 59 10u mg/l

] mg/t 10

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
R = RESULT IS REJECTED AND UNUSABLE

ENY, p A Y



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPCORT NO. 7501
SURFACE WATER -- WET CHEMISTRY

Lab Sample Number: A5D1200260
Site CECIL4

Locator CF10sCt

Collect Date: 11-APR-95

VALUE QUAL UNITS DL

HET CHEMISTRY ANALYSES

Alkalinity, Bicarbonate o7 mg/ L 10
Alkalinity, Cerbonate wu mg/l 10
Alkalinity, Total 98 mg/ 1 10
Hardness ’ 120 mg/fl 5
Chioride 7 mg/L 4
Total Kjeidshl Ritrogen 11U mg/t 1
Sulfate -

Sutfide ) 1y mg/ 1
Total Phosphorous .3 mg/i .1
Hexavalent chromium 02 U mg/t .02
Total Dissolved Solids 170 mg/1 10

x NOT DETECTED J = ESTIMATED VALUE
Da" = RErORTED GOARTITATIon LIMIT IS QUALIFIED AS ESTIMATED
R x RESULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SEDIMENT -- ORGANICS

Leb Sample Number: A3T6T A3TEY A3TEW
Site CECIL4 CECILA CECILS
Locator CF10sD1 CF10sD2 CF10SD2D
Collect Date: 04-APR-95 04=APR-95 04-APR-95
VALUE GUAL UNITS pL VALUE QUAL UKITS DL VALUE QUAL UNITS DL
CLP VOLATILES 90-S0MW - - o .- R I -
Chloromethane . 13 u ug/kg 13 19 U ug/kg 19 16 U  ugfkg- .16
_Bromomethine 13U cugskg o 13 19 U ug/kg 19 16 U ug/kg .16
vinyl c¢hloride U ugikg .0 13 19u ug/kg 19 164 . ug/kg A4
Chloroethane 13U ukg - 13 19U ug/kg 19 W%u  ugrkg T 16
Methylene chlor1de EN . T - ugtkg 7 0u ug/kg 10 . 8U° wug/kg - . 8
Acetone - e -T- 22U - ugfkg 22 51U ug/kg S1 39U ua/kg . (39
Carbon disul fide - e 7Y ug/kg - 7 10U ug/kg 10 8U : ug/kg - a
1,1-Dichloroethens ~ 77U - ug/kg 7 0 U ug/kg 10 8 U -ualkg 8
1,1-pichlorgethane : . - 7TU  ug/kg 7 10U ug/kg 10 2u ug/kg! 8
1,2-Dichloroethene (total) U ug/ky T 10U ug/kg 10 a8y ug/kg 8
chloroform i STy ug/kg T 10U ug/kg 10 au ug/kg B
1,2- chhloroethane‘;. TUY ug/kg . T 10 U ug/kg 10 8 U ° ug/kg - 8
-2 ~Butanone 4 J ° uwaskg - 13 & J ug/kg 19 74 ug/kg: 16
1,1,1- Trtchloroethane 7T-U- . uglkg . T 10U ug/kg 10 .8 U T ug/kg 8
Carbon tetrachioride - S 7TU ua/kg .7 WU ug/kg 10 8U . wug/kg B
Bromodichloromethane TU. ug/kg -7 10U ug/kg 10 . 84 ugrkg 8 .
1,2-Dichloropropane’ L TUu . oug/kg 7 10U ug/kg 10 8 U - ug/kyg 8
cls 1,3- Dichloropmpene ) TU  ug/fkg T 1au ug/kg 10 . 88U ug/kg - 8
Trichloroethene L TU ' ug/ks 7 nou ug/kyg 10 B U ugrky - - 8
Dibromochloromethane - - 7U - wg/ky 7 10U ug/kg 10 . 8u ug/kg -
1.1,2-Trichlorpaethane Ty ug/kg 7 10U ug/kg 10 au uglkg 8
Benzene 70U ug/kg 7 10 U ug/ky 10 8y ug/kg 4
trens-1,3~ chhluropropene 7U  ug/kg 7 10 u ug/kg 10 3u ug/kg . B
Bromofurm . . TU | uglkg 7 mu ug/ky 10 8u ug/kg | 5
4-Methyl+2~ pentanone 134 wg/kg 13 19U ug/kg 19 16 U ug/kg 16
2-Hexanone : RENI] ug/kg 13 17U ug/kg 19 164 ug/kg . 16
Tetrachloroethere TU. ug/kg [ 10U ug/kg 10 . 8Uu ug/ky - ]
Toluene 64 ua/kg 13 13 ug/kg 19 ‘8 U ug/ka . 8
1,1,2,2- Yetrlchloroethane 7L ug/kg 7 10U ug/kg 10 8 U ug/kg - - 8
Chlorobenzene Tu ug/ ks 7 ou ug/kg 10 8 u ug/kg . 8
Ethylbenzens TuU ug/kg 7 o u ug/kg 10 8u ug/kg 8
Styrens 7TH -wglkg 7 10U ug/kg 10 _BU ug/kg B
)(ylenes (totll) Tu ug/kg 7 10 U ug/kg 10 su ug/kg B
cLp SEH[VDLATILES 90 sou . - T . .- Lo
Pherot ‘ . 40U 7 ug/ksg . 64D 630 U ug/kg 630 . 520U ug’kg - . 520
bis(2- Chloroethyl) ether' - .- AA0U | ugfkg - 440 630 U ug/kg 63¢ ° 520U, uglfkg . .. 520
2-Chlorophenol - 7 S 440U ug/kg | 440 630 U ug/kg 630 520 U -- uwg/kg T 520
1,3-Dichlorobenzere = . "0 . 440 U . ug/kg 440 630 U ug/kg &30 520 U ug/kg 520
I,Q-Dichlarobenzena_' . 440 W ug/kg 440 630 UJ  ug/kg 630 520 U uglkg 520
1,2-pichlorobenzene’. - - E 440 U - uglkg 440 630 U ug/kg 630 - 520 U ug/kg - 520
2 ~Methylphenol o 440 U ug/kg 440 630 U ug/kg &30 520 L ug/kg - 520
2,¢~onybis(1- Chloropropane) 111 1] ug/kg 440 630 U ug/kg 630 520 U ua/kg 520
4-Methylphenaol 4450 U - wg/kg . &40 630 U ug/kg 630 520 U ug/kg 520
N-Nitroso-di-n- prnpylamine . 440 U ugskg 440 &30 U ug/kg 630 520 U-  up/kg | 520
Hexachlioroethans . - . - 440 U ug/kg 440 630 U ug/kyg 630 520U ug/kg . 520
Nitrobenzene ‘ . - 440 U - ug/fkg _ 440 &30 U ug/kg 630 520 U ug/kg - 520
Isgphorone - .. ... - o 440 U ug/kg T 440 630 U ugfkg 630 - 5204 .ugfkg- - 520
2-Nitrophenot - PR ) . AA0 U 7 ug/kg | 440 630 U ug/kg 630 . 520 U ug/kg - - 520

2 4'Dlmthvlphcml GAQUC ugskg . 44D 630 ug/kg 630 5204 wgrkg . 520



NAS CECIL FIELD ~- OPERABLE UNIT & -- SITE 10
SEDIMENT -- ORGANICS
Lab Semple Number: ASTET ATV A3ToM
Site CECIL& CECILA CECILS
Locator CFi0sp1 CF10sp2 CF10sb2D
Collect Date: 04-APR~95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

bis(2-Chloroethoxy)} methane 440 U ' ugskg 440 630 U ug/kg 630 520 W ug/kg 520
2,4-Dichlorophencl . CA40 U - ugtkg 440 630 u up/kg 630 520 U ug/tky 520
1,2,4-Trichlorobenzene’ 440 ) ug/kg - 44D 630 W up/kg &30 520 UJ ug/kg 520
Naphthalepe oL 450 U ug/ky . 440 630 U ug/kyg 630 520 v ugskg - 520
4~Chloroaniline 440 U ug/ky A 630 U ug/kg 430 520 U ugskg 520
Hexachlgrobutadiene - 440U ug/kg 440 630 U ug/kg 630 R0 U ug/kg’ - 520
4-Chloro-3-methylphenot L40 Iy ug/kg 440 630 U ug/kg 430 520 U ug/ky 20
2-Methylnaphthalene &40 U ug/kg 440 630 U ug/kyg 830 520 U ug/kg 520
Hexachlorocyclopentadiene 460 U - ug/kg 440 630 U ug/kg 630 520 U ug/kg . 520
2,4,6-Trichlorophenol - 440U " ug/kg 440 530 U ug/kg 630 520 U ug/kg - 520
2,4,5-Trichlorophenot 1100 O ug/kg 1100 1500 U ug/kg 1500 1200 ¢ ug/ka 1200
2-Chloronaphthalene 440 U . ugikg 440 630 ¥ ug/kg 630 . 520 U ugrke 520
2-Nitroaniline - 1100 u ug/kg 1100 1500 U ug/kg 1500 1200 Y ug/kg 1200
Dimethylphthalate 440 U ugs/kg 440 630 U ug/kg 630 520 U ug/kg 520
Acenaphthylene 440 U ug/kg 440 630 U ug/kg 630 520 U ug/kg 520
2,6-Dinftrotoluene 440 U ug/kg 440 630 U ug/kg &30 520U ° ug/kyg 520
3-Nitroaniline 1100 u ug/kg - 1100 1500 U ug/kg 1500 1200 0 ug/kg 1200
Acenaphthene 440 1 -ug/kg 440 630 U ug/kg &30 520 U§  ugrlkg 520
2,4-Dinitrophenal MO0 U ug/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200 .
4-Nitrophenal 1100 U ug/kg ~1100 1500 U ug/kg 1500 1200 U ug/kg 1200
Dibenzofuran 440 U ug/kg 440 630 U ug/kg &30 520U | ugrkg 520
2,4-binitrotoluene 440 U ug/kg . 440 430 U ug/kg 630 520 U ugfkg - 520
Diethylphthalate - 440 U ug/kg 440 630 U ug/kg 630 520 u ug/kg ' 520
4-Chlorophenyl - phenylether' 440U ug/kg . 460 630 U ug/kg 630 520 U ug/kg 520
Fluorene : 440 U w/kg 440 630 U ug/kg 630 520 U ug/kg 520
4-Nitroaniline . 1100 WJ ug/kg 1104 1500 UJ  uasky 1500 1200 I ug/kg 1200
4,6-Dinitro~2+methylphenol 1100 U ug/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200
N-Nitrosodiphenylamine (1) 440 U ug/kg 440 630 U ug/kg &30 - 520 U . uaskg 520
4-Bromophenyl -phenylether ‘i u ua/ka 440 630 U ug/kg 630 520 u ug/kyg 520
Hexachlorobenzene - 40U walkg 440 630 U ug/kg 630 520 U ug/kg 520
Peatachlorophenal 1100 U ug/kg 1100 1500 U ug/kg 1500 1200 © ug/kg 1200
Phenanthrene : 440 U ug/kyg L40 530 U ug/kg 630 520 U ug/kg 520
Anthracene &40 U ug/kg 440 630 U ug/kg 630 S20 U ug/kg 520
Carbazole 440 U ug/kg 440 &30 U ug/kyg 630 520 U ug/kg 520
Di-p-butylphthalate 92 J ug/kg 440 57 J ug/kg 20 9 J . ug/kg 520
Fluoranthene 440 U ugskg 44Q 630 U ug/kg 630 520 U ug/kg 520
Pyrene 440 U ug/kg 440 630 U ug/kg 630 220 U ug/kg 520
Butylbenzylphthalate LL0O ug/kg 440 &30 U ug/kg 430 520 U ug/kg . 520
3. 3-Dichtorobenzidine 440 If ug/kg - 440 630 U ug/kg 630 520 u ug/kg 520
Benzo (a) anthracene - &40 U ug/kg 440 630 U ug/kg 630 320 - ug/kg ‘520
Chrysene 440 U ug/kg 440 &30 U ug/kg 630 520 0 ug/kg 520
bis(2-Ethythexyl) phthalatc 450 U . ug/kg . 440 630 U ug/kg 630 520 U ug/kp 520
Di-n-octylphthalate 4400 - ug/kg 440 630 U ug/kg 630 520 U ve/kg &20
Benzo (b) fluoranthene 46 J ug/kg L40 430 U ug/kg 630 520 U ug/kg S520
Benzo (k) fluoranthene 440 U wa/kg . 440 630 U ug/kg 630 520 U ug/kg - 520
Benzo (a) pyrens - 46 4 . uglkg . 440 630 U ug/kg &30 5200 ug/kg . 520
Indena (1,2,3~cd)y pyrene 40 § - wglkg 440 &30 U ug/kg 630 S20 U ug/kg © 520
Dibenz (n hy anthraceng - 40U ug/skg T 440 &30 U ug/kg 630 520 0 ui/kg . 520
Benzo '(g,h,i) perylene 43 4 kg 440 630 U ug/kg 630 520 U ug/skg . 520
LP PESTICIDES/PLBS 90- sou,; el T s '

SR 23U “vgrkg 23 32U ugrkg 3.2 Coug/kg 27

al.pha-BHC



NAS CECIL FIELD -- OPERABLE UKIT 4
SEDIMENT -- ORGAMICS

-- SITE 10

Lab Sample Number: A3TET A3TEV A3TEMW
Site CECILG CECIL4 CECIL4
Locator CF10SD1 CF105D2 CF10sD2D
Collect Date: 04 -APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

beta-BHG 2.3 U0 ugskg - - 2.3 3.2U  ug/kg 3.2 2.7V ' .ug/kg CR.T
delta-BHC - 2.3 U ug/kg 2.3 32U ug/kg 3.2 2.7Tu " ugfkg - 2.7
gamma~BHC (Lindane) 2.3 4. ug/lkg. 2.3 3.2U ug/kyg 3.2 2.7 U ug/kg- . - 2.7
Heptachlar . 2.3 U ugfkg 2.3 3.2 U ug/kg 3.2 2.7V wug/kg - - . 2.7
Aldrin. - -, 23U uglkg. - 2.3 3.2 U ug/kyg 3.2 - 2.7U ug/kg -
Heptachlor EFOKIdﬁ 23U ug/kg - 2.3 3.2 U ug/kg 3.2 "R T U - ugikg o 2.7
Endosutfen I - - - - - 23U ug/kg 2.3 3.2U  ug/kg 3.2 _ 27U ug/kg 2.7
Dieldrin- el U ug/kg 4.4 6.2 4 ug/kg 6.2 . 5.2 - wug/kg . - 3.2
4 ,4-DDE A4 U . ug/kyg A 37 ) ug/kg & . 5.2U - ug/kg . 5.2
Endrin 4.4 U ~ ug/ka. bk 6.2 U ug/kg &.2 T 5.2U ug/ka 5.2
Endosutfan 11 k.6 U -ug/kg N 6.2 U va/kg 4.2 5.2V . us/kp 5.2
4,4-D0D A4 R wg/kg 4 1.5 0 ug/kg 4 1537 ugtkg - 5
Endosul fan sulfate - 4.4 U ug/kg 4.4 &2 U ug/kg 6.2 5.2 0 uglkg .. 5.2
4,4~0DT : : b4 U ug/kg 4.4 6.2 U ug/kg 6.2 3.7T4 ug/kg 5
He:hoxychlnr 23 10 ug/ke : 3 32U ug/kg 32 2T U - ug/kg 27
Endrin ketone - A4 U ug/kg 4.4 6.2 U ug/kg 6.2 5.2U0  -ugfkg 5.2
Endrin aldehyde b4 U ug/kg 4.4 6.2 U ug/kg 6.2 5.2 U - ug/kg 5.2
alpha-Chiordene 23 u ug/kg 2.3 3.2U ug/ky 3.2 2,7U.  wugrtkg 2.7
gamma - Chlordanﬂ 23U ug/kg 2.3 3.2 U ug/kg 3.2 2.7\ ug/kg 2.7
Toxaphene . 230 U ug/kg - 230 20U ug/kg 320 . 270 U ug/ky 27
Aroclor-1016 - A% U uvag/kg 44 62 U ug/kg 62 52 U wualkg 52
Aroclor-1221 89 U . ug/kg - - 89 130 U ug/kg 130 100 U - ugrkg 100
Aroclor-1232 -44 U va/kg - 44 62 U ug/kg 62 52 U - .-uglkg . 52
Aroclor-1242 . -- &4 U ug/kg 44 62 U ug/kg 62 52 U ug/kg S2
Aroclor-1248 44 U ug/ky 14 62 U ug/kg b2 20 ug/kg . 52
Aroclor-1254: 4 o) ug/kg 44 62 U ug/kg 62 52 U ug/kg 52

L &2 U ug/kg 62 S2 U -‘ugfkg . 52

Aroclor-1240°

ug/kg

" U = HDT DETECTED J = ESTIMATED VALUE .
- UJ = REPODRTED QUANTITATION LIMIT IS QUALIFIED AS EST]HATED
R » RESULT 18 REJECTED AND UNUSABLE Lo



NAS CECIL FIELD -- OPERABLE UNIT & -- SITE 10
SEDIMENT -- INORGANICS

Lab Sample Number: A3T6T ASTSOV AZT6W
Site CECILA CECIL4 CECILG
Locator CF10sD1 CF10sb2 CF10sD2D
Collect Date: 04-APR-95 04-APR-95 04~APR-95
VALUE QUAL UNITS DL VALLE QUAL UNITS oL VALUE QUAL UNITS

LP METALS AND CYANIDE

Aluminum | : 1700 ng/kg - 40 1810 mg/kg 40 1580 mg/kg
Ant imony R 53 U0 mafkg - 12 B3 U mg/kg 12 52 U)  masky
Arsenic ES 1.3 U m/kg .20 1.9 U mg/kg 20 1.5V mg/kg
farium : 3.1 mg/kg - 40 7.6 mg/kg 40 7.1 mg/kg
Beryllium - 27U mg/kg 1 .38 U mg/kg 1 310 mg/kg
Cadmi um : LT U mg/kg : 1 38U mg/kg 1 1 u mg/kg
Caicium ) , 186 ma/ka 1000 1470 ma/kg 1000 1900 mg/ka
Chromium - 1.3 . mg/kg 2 2.5 4 mg/kg 2 3 mg/kg
Cobalt - . LT U maskg 10 38 U maskg 10 3w mg/ky
Copper - 1,70 maskg 5 1.6 U  mg/kg 5 1.2 U mg/kg
fron . : . 519 mg/kg - 20 478 4 mg/kg 20 559 J mg/kg
Lead . B 2.70U mg/kg b 5.4 mg/kg . 4.5 mg/kg
Magnes fum - : 53.6 U- mg/kg 1000 u mg/kg 1000 75.9 ma/kg
Manganese - s - : 4.3 mo/kg 3 9.6 mg/kg 3 10 ma/kg
Mercury 30 mg/kg J .18 u mg/kg -1 A7 0 mg/kg
Hickel LU mgskg 8 1.1 U mg/kg 8 81U mp/kg
Potassium 5 u ma/kg 1000. LY IR0 mg/kg 1000 27.2 U0 mg/fkg
Selenium 2.8 mg/kg 1 1.5 U mgrskyg 1 .20 ma/kg.
Silver 27T U mafkg 2 .38 U mg/kg 2 31U  mg/kg
Sodium . . 293 & . mgskg- 1000 422 J mg/ kg 1000 - 282 d mg/kg .
Thallium 1.6 U mg/kg : 2 2.3 u ma/kg 2 1.8U mg/kyg
Vanadium 5.1 ma/kg ©10 4.4 maskg 10 4.9 mg/kp
Zinc - 250 g/ kg 4 7.5V mg/kg & 9.4 U - mg/kg
A3 0 A9 U mg/kg .5 16 U maskg

Cyanide ma/kg »5

U = NOT: BETEETED J = ESTlHATED VALUE
UJ = REPORTED QUANTITATION LIMIT.IS DUAL]EIED AS EST]HATED
R * BESULY IS REJECTED AND UNUSABLE T



Lab Sample Number:

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10
SEDIMENT -- TOTAL PETROLEUM HYDROCARBOHWS

ASD0A000%0 A5D0600090 ASD0&000%0
Site CECILA CECIL4 CECIL4
Locator CF10s01 CF10sD2 CF10SD2D
Collect Date: 04-APR-95 04-APR-95 04-APR-93
VALUE QUAL UNITS bL VALUE QUAL UNITS oL VALUE QUAL UNITS DL
TPH : e T S
Totnl petrolel.ln hydrocarbms 710 ©  mg/kyg -V 300 mg/kg

U = NOT DETECTED J = Esnm\ren VALUE- ' o
_UJ = REPORTED QUANTITATION LIMIT I% nUALmEn As ESTIHATED

! = RESULT [S REJECTED AND UNUSABLE




NAS CECIL FIELD -- OPERABLE UN

IT 4 -- SITE 10 REPORT NO. 7502

Lab Sample Number:

SEDIMENT -- TOTAL ORGANIC CARBON

ASD0&00090 ASD0S00090 A5D0&000YD
Site CECIL4 CECIL4 CECILS
Locator CF10sD1 CF10sDp2 CF10sp2p
Collect Date: 04-APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
Toc '
" Total organic carbon 4600 wg/kg 130 39000 mg/kg 80 58000 mg/ka 790

U = NOT DETECTED Jo=

R

ESTIMATED VALUE
UJ = REPORTED QUANTIT

ATION LiMIT
= RESULT IS REJECTED AND UNUSAB

IS QUALY
LE

FIED AS ESTIMATED



HITS TABLES






NAS CECIL FIELD OPERABLE UNIT & / SITE 10

SURFACE SOIL -- HITS REPORT -- REPORT NO. 6433
Lab Sample Number: ASD0600280 A3TAB ASD0A00280 ASTAC
Site CECIL4 CECIL4 CECILA CECIL4
Locator CF10s51 CF10551 CF105s2 CF108s2
Collect Date: 05-APR-93 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS bL VALUE QUAL UNITS DL VALUE QUAL UNITS bL VALUE QUAL UNITS DL

CLP VOLATILES 90-S0M

Methylene chloride - - U ug/kg & - - U ug/kg [
CLP SEMIVOLATILES 90-50W

Di~n-butylphthalate - L7 | ug/kg 380 - -u ug/kg 400
CLP METALS AND CYANIDE

A Lumi num - 1940 ma/kg 40 - 7830 mg/kg 40

Arsenic - - U ma/ka 20 - 2.7 mg/kg 20

Barium - -y mg/kg 40 - - U mg/kg 40

Calciunm - - U ma/kg 1000 - 179 mg/kg 1000

Chromium - U mg/kg 2 - 17 ma/ kg 2

Cobalt - - u mg/kg 10 - N-Y4 mg/kg 10

Iron - 1910 J mg/kg 20 - 2150 J mg/ kg 20

Lead - 3.6 mg/kg N - 7.1 mg/kg N

Magnesium - 4B.7 mg/kg 1000 - 94.1 mg/kg 1000

Manganese - 2.2 mg/kg 3 - 2.1 ma/ kg 3

Potassium - - U mg/kg 1000 - 59.4 mg/kg 1000

Sodium - - U mg/kg 1000 - 200 mg/kg 1600

Vanadium - 5.6 mng/kg 10 - 28.5 mg/ kg 10
TPH

Total petroleum hydrocarbons 514 mg/kg 12 - 26 J mg/kg 12 -

u
u
R

= NOT DETECTED J = ESTIMATED VALUE
J = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
= RESULT 1S REJECTED AND UNUSABLE



NAS CECIL FIELD OPERABLE UNIT & / SITE 10
SURFACE SOIL -- HITS REPORT -- REPORT WO. 6433

Lab Sample Number: ASD0600280 A3TAD ASD0600280 A3TAE
Site CECIL4 CECIL4 CECIL4 CECILG
Locator CF10s53 CF10SS3 CF10SS4 CF10854
Collect Date: 05-APR-95 05-APR-95 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS oL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

CLP VOLATILES 90-SOW

Methylene chloride - - U ug/kg ] - - U ug/kg 7
CLP SEMIVOLATILES 90-SOW

Di-n-butylphthalate - 21 4 ug/kg 400 - 39 J ug/kg 450
CLP METALS AND CYANIDE

Aluminum - 144 my/ kg 40 - 582 mg/kg 40

Arsenic - -u mg/kg 20 - - U ma/kg 20

Barium - - u mg/kg 40 - 10.3 mg/kg 40

Calcium - -u mg/kg 1000 - 6350 mg/ kg 1000

Chromium - - u mg/kg 2 - -u mg/kg 2

Cobalt - -u mg/kg 10 - -u ma/kg 10

Iron - 140 J mg/kg 20 - 406 J ma/kg 20

Lead - 1.3 4 mng/ka .6 - 6.8 ma/kg N,

Maghes ium - 15 mg/kg 1000 - 115 mg/kg 1000

Manganese - 1.8 mg/kg 3 - 8.7 mg/kg 3

Potassium - - W maskg 1000 - - W mg/kg 1000

Sodium - - u mg/ky 1000 - - U mg/kg 1000

Vanadium - T4 mg/kg 10 - 2.6 mg/ kg 10
TPH

Total petroleum hydrocarbons 140 J mag/ kg 12 " 270 Jd mg/kg 14 -

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT 1S QUALIFIED AS ESTIMATED
R = BFSULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD OPERABLE UNIT 4 / SI1TE 10

SURFACE SOl -- HITS REPORY -- REPORT NO. &433
Lab Sample Number: ASDOS002B0 A3TAF ASDO0S00ZE0 A3TAH
Site CECILSG CECILA CECIL4 CECILG
Locator CF10855 CF10555 CF10585D CF10555D
Collect Date: 05-APR-95 05-APR-93 05-APR-95 05-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL QUAL UNLITS DL

CLP VOLATILES 90-50W

Methylene chloride - - u ug/kg 7 - - U ug/kg 7
CLP SEMIVOLATILES %0-SOW

Di-n-butylphthalate - - u ug/kg 440 - 53 ug/kg 440
CLP METALS AND CYANIDE

Aluminum - 323 ma/kg 40 - 381 mg/kg 40

Arsenic - - J mg/kg 20 - - U mg/kg 20

Barium - - U mg/kg 40 - = U mg/kg 40

Calcium - 3590 mg/kg 1000 - 3830 mg/kg 1000

Chromium - - U ma/kg 2 - -u ma/kg A

Cobalt - - U ma/kg 10 - - U mg/kg 10

Iron - 285 J ma/kag 20 - 302 4 ma/kg 20

Lead - Zz.7 mg/kg .6 - 2.9 ma/kg N

Magnesium . 103 mg/kg 1000 - 107 ma/kg 10040

Manganese - & ma/kg 3 - 6.3 mg/kg 3

Potassium - - ud  mglkg 1000 - - uJ mglkg 10060

Sodium - - ma/kg 1000 - -u mg/kg 1000

Vanadium - 1.3 mg/kg 10 - 1.5 mg/kg 10
TPH

Total petroleum hydrocarbons 99 ma/kg 13 - 92 J mg/ kg 14 -

u
U
R

= NOT DETECTED J = ESTIMATED VALUE
J = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
= RESWILT IS REJECTED AND UNUSABLE



NAS CECIL FIELD OPERABLE UNIT & / SITE 10
SURFACE SOIL -- HITS REPORT -- REPORT NO. 64433

Lab Sample Number: ASDOA00280 A3TAJ
Site CECILYG CECILS
Lecator CF108864 CF108s6
Collect Date: 05-APR-95 05-APR-95
VALUE QUAL UNKITS GL VALUE QUAL UNITS DL

CLP VOLATILES 90-SOW

Methylene chloride - 34 ug/kg 14
CLP SEMIVOLATILES 90-SOW

Di-n-butylphthalate - 414 ug/kyg 480
CLP METALS AND CYANIDE

Aluminum - 1020 ma/kg 40

Arsenic - - u mg/kg 20

Barium - - U mg/fky 40

Calcium - 6010 mg/ kg 1000

Chromium - -u mg/kg 2

Cobalt - - U mg/kg 10

Iron - 1210 J ma/kg 20

Lead - 7.2 ma/kyg b

Magnesium - 04,2 mg/kg 1000

Manganese - 11.7 ma/kg 3

Potassium - - UJ  mgska 1000

Sodium - 253 1 ma/kg 1000

Vanadium - 3.4 ma/kg 10
TPH

Total petroleum hydrocarbons 313 mg/kg 15 -

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
R = RESULT 1S REJECTED AND LUNUSABLE

1



MAS CECIL FIELD -- OPERABLE UNIT & / SITE 10 REPORT NO.

babh

GROUNDWATER -- HITS REPORT -- REPORT HO. 6664
Lab Sample Number: ASDZ2900200 A4LOEB ASEQ300050 ALARD
Site CECIL4 CECIL4A CECILSG CECILA
Locator CF10MuW1 CF10MW1 CF10Mu2 CF10MW2
Collect Date: 28-APR-95 28-APR-55 02-MAY-95 02-MAY-93
VALUE QUAL UNITS DL VALUE QUAL UNITS oL VALUE QUAL UNITS DL VALUE QUAL UNITS DL

CLP SEMIVOLATILES $0-3S0W

bis¢2-Ethylhexyl) phthalate 54 ug/L 10 - -u ug/1L 10
CLP METALS AND CYANIDE

Aluminum -u ug/L 200 - - U ug/L 200

Barium -u ug/L 200 - 18.5 ug/L 200

Caleium 37500 ug/l 5000 - 11400 ug/s L 5000

Chromium - U ug/L 10 - -u ug/l 10

Iron -u ug/l 100 - 529 J ug/ | 100

Magnes fum 19400 ug/lL 5000 - 2670 ug/l 5000

Manganese -u ug/! 15 - -u ug/L 15

Nickel -\ ug/1i 40 - -u ug/ L 40

Potassium 1950 ug/ L 5000 - 704 ug/lL 5000

Sodium 19600 ug/l 5000 - 4150 ug/t 5000

Venadium - U ug/L 50 - - U ug/l 50

Cyanide 2.8 ug/1 10 - -u ug/l 10
Toc

Total organic carbon 3 ma/l 1 - 2 mg/ i -

NOT DETECTED J =

ESTIMATED VALUE

U=
lﬁ”-f REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

RESULT IS5 REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT & / SITE 10 REPORT NO, 6664
GROUKDWATER -- HITS REPORT -- .REPORT NO. &664

Lab Sample Number: ASD2900200 ALSET A3D2900200 ALQPES
Site CECIL4 CECIL% CECIL4 CECILS

Locator CF10MW3 CF10MUW3 CF10MW4 CF10MW4

Collect Date: 28-APR-95 2B-APR-95 28-APR-95 2B-APR-95

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS bL

CLP SEMIVOLATILES 90-50M

bis(2-Ethylhexyl) phthalate - 2d ug/L 10 - 6 ) ug/ L 10
CLP METALS AND CYAMIDE
Aluminum - - U ug/1L 200 - 669 ug/l 200
Barium - - U ug/l 200 - -u ug/L 200
Calcium - - U ug/| 5000 - 2380 ug/t 5000
Chromium - - U ug/1 10 - - U ug/L 110
Iron - 537 4 ug/1L 100 - 1320 J ug/1 100
Magnes ium - 544 ug/ | 5000 - 605 ug/l 5000
Manganese - - U ug/i 15 - - U ug/l 15
Nickel - - U ug/1 40 - -y ug/i 40
Potassium - 215 J ug/1 5000 - 270 ug/l 5000
Sodium - 2710 ug/lL 5000 - 5020 ug/l 5000
Vanadium - 2.7 ug/l 50 - - u ua/ L 50
Cyanide - - u ug/l 10 - -y ug/1L 10
ToC
Total organic carbon - - 2 mg/i 1 -

U = NOT DETECTED J = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT 1$ QUALIFIED AS ESTIMATED
R = RESULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 REPORT NO.

6664

GROUNDWATER -- HITS REPORT -- REPORT NO. 6664
Lab Sample Number: ASEQZ00490 ALAHJ ASE0200490 ALARK
Site CECILG CECIL4 CECIL4 CECIL4
Locator CF10MWSS CF10MW5S CF10MWSSD CF10MW5SD
Collect Date: 01-MAY-95 01-MAY-95 01-MAY-25 D1-MAY-95
VALUE QUAL UNITS DL VALUE QUAL UNITS oL VALUE QUAL UNITS pL VALUE QUAL UNITS DL
CLP SEMIVOLATILES 90-S0W
bis(2-Ethylhexyl) phthalate - -u ug/L 10 - U ug/l 10
CLP METALS AND CYANIDE
ALluminum - 249 ug/ 1l 200 1170 ug/l 200
Barium - 16.3 ug/l 200 16.6 ug/1l 200
Calcium - 14400 ug/L 5000 13900 ug/L 5000
Chromium - -u ug/l 10 2.5 ug/l 10
Iron - 1680 J ug/L 100 2690 J ug/l 100
Magnesium - 1330 ug/s1L 5000 1360 ug/1 5000
Manganese - 491 ug/L 15 49_6 ua/l 15
Nickel - 6.9 ug/l 40 =y ug/1 40
Potassium - 672 ug/l 5000 1.7 ug/L S000
Sodium - 5690 ug/l 5000 5460 ug/l 5000
Vanadium - 3.1 4 ug/l 50 5.6 ug/l 50
Cyanide - - U ug/l 10 - U ug/L 10
TOC

Total organic

u
U
R

carbon -

= NOT DETECTED J = ESTIMATED VALUE

J = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

= RESULT 1S REJECTED AND UNUSABLE



NAS CECIL FIELD -- DPERABLE UNIT 4 / SITE 10
SURFACE WATER -- K1TS REPORT -- REPORT NO. 7420

Lab Sample Number: A3REM A3REMF A3RF1 A3RF1F
Site CEClLA CECIL4 CECILS CECIL4
Locator CF10sW1 CF10SW1F CF105W2 CF10SW2F
Collect Date: D4-APR-95 04 -APR-95 04 -APR-95 04 -APR-95
VALUE QUAL UN1TS DL VALUE QUAL UNITS DL VALUE QUAL UNITS pL VALUE QUAL UNITS bL
CLP METALS AND CYANIDE
Aluminum 1030 ug/l 200 - U ug/1 200 340 ug/i 200 - U ug/lL 200
Calcium 14000 ug/l 5000 13100 J ug/L 3000 10600 ug/L 5000 10000 J ug/1 5000
iron 330 ug/sl 100 - U ug/1L 100 -u ug/l 100 - U ug/ L 100
Magnesium 1000 ug/ L 5000 928 ug/l 5000 Q82 ug/l 5000 B63 ug/ 1l L5000
Manganese 12 ug/ L 15 6.1 ug/lL 15 10.7 ug/l 15 7.4 ug/| 15
Sodium 1770 ug/1 5000 1840 ug/l 5000 2000 ug/l 5000 2030 ug/l 5000
Vanadium 3.9 ug/ | 50 1.8 ug/1 50 1.9 ug/l 50 1.1 ug/| 50

= NOT DETECTED J = ESTIMATED VALUE

u
Ud = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
R

= PFSULY IS REJECTED AND UNUSARLE



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10
SURFACE WATER -- HITS REPORT -- REPORT NO. 7420

Lab Sample Number: A3RFS AZRFSF
Site CECILG CECIL4
Locator CF10sW2D CF10SW2DF
Collect Date: 04-APR-95 04-APR-93
VALUE QUAL UNITS DE VALUE QUAL UNITS pL

CLP METALS AND CYANIDE

Aluminum - u ug/L 200 -u ug/L 200
Calcium 9750 ug/ L 5000 9280 J ug/t 5000
Iron - U ug/l 100 - U ug/l 100
Magnesium B8R0 ugfi 2000 831 ug/ L 5000
Manganese 10.7 ug/L 15 6.6 ug/l 15
Sodium 1990 ug/l 5000 1880 ug/t 5600
Vanadium 1.6 ug/| 50 1.2 ug/lL 50

U = NOT DETECTED 4 = ESTIMATED VALUE
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED
R = RESULY IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 REPORT NO. 6435
SURFACE WATER -- HITS REPORT -- REPORT NO. 6435

Lab Sample Number: ASDO500160 AZREM A5D0500140 A3RF1
Site CECIL4 CECIL4 CECIL4 CECILS
Locataor CF105wW1 CF10sW CFi0sW2 CFi0su2
Collect Date: 04-APR-95 04-APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALLUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS

W y

| TS -
NO H | \/c){cL'H/t’S

Sewavelatiles

" Reotic aé{es/PC' B

= NOT DETECTED J = ESTIMATED VALUE

= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED

U=
ud
R = RESULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- DPERABLE LNIT & / SITE 10 REPORT NO. 6435
SURFACE WATER -- HITS REPORT =-- REPORT NO. 6435
Lab Sample Number: ASD0500160 A3ZRFS
Site CECILG CECILA
Locator CF1QsW2D CF108W2D
Collect Date: 04-APR-95 04 -APR-95
VALUE OUAL UNITS DL VALUE QUAL UNITS DL

U
uJd
R

NOT DETECTED J = ESTIMATED VALUE
= REPORTED QUANT

ITATION LIMIT !S QUALIFIED AS ESTIMATED
RESULT 15 REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 f SITE 10

SEDIMENT -- HITS REPORT -- REPORT NO. 7419
Lab Sample Number: ASDDS000S0 AZTAT ASD0&00020 AITEV
Site CECIL4 CECIL4 CECIL4 CECILA
Locator CF10sD1 CF10501 CF108D2 CF10sD2
Collect Date: 04-APR-95 D4-APR-95 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALUE QUAL UNITS oL VALUE QUAL UNITS DL VALUE QUAL UNITS DL
CLP VOLATILES 90-50W
2-Butanone - 4 ! ug/kg 13 - 6 J ug/kg 19
Toluene - 6 J ug/kg 13 - 13 ug/kg 19
CLP SEMIVOLATILES 90-S0W
Di-n-butylphthalate - 92 J ug/kg 440 - 57 J ug/kg &20
Benzo (b) fluoranthene - 46 ug/skg 440 - - u ug/ky 630
Benzo (a) pyrene - 46 J ug/kg 440 - -u ua/kg 630
Indeno {1,2,3-cd) pyrene - 40 J ug/kg 440 - -y ug/ky 630
Benzo (g,h,1) perylene - 43 4 ug/kg 440 - - U ug/kg 630
CLP PESTICIDES/PCBS 90-SOW
4, 4-DDE - - U ug/kg 4.4 - 37 4 ug/kyg &
4.4-DDD - - R ug/kg 4 - 1.5 4 ua/kg &
4,4-DDT - - U ua/kg 4.4 - - U ug/kg 6.2
CLP METALS AND CYANIDE
Aluminum - 1700 ma/kg 40 - 1810 mg/ky 40
Barium - 3 mg/kg 40 - 7.6 mg/kg 40
Catcium - 1856 ma/kg 1000 - 1470 mg/kg 1000
Chromium - 3.3 mg/kg 2 - 2.5 J mg/kg 2
Iron - 519 mg/kg 20 - 478 U mg/kg 20
Lead - - U mg/ky .6 - 5.4 mg/kg .6
Magnesium - -u mg/kg 1000 - - U mg/kg 1000
Menganese - 4.3 mg/kg 3 - 9.6 mg/kg 3
Selenium - 2.8 4 ma/kg 1 - - W maskg 1
Sodium - 293 4 mg/kg 1060 - 422 J mg/kg 1000
Vanadium - 5.1 mg/kg 10 - 4.4 mg/kg 10
TPH
Total petroleum hydrocarbeons 710 my/kg &7 - 300 ma/kg 19 -
TOC
Total organic carbon 4600 mgy/ kg 130 - 39000 mafky 38D -

U=
uJ
R

NOT DETECTED J = ESTIMATED VALUE

= REPORTED QUANTITATION LiM|T

TS QUALIFIED AS ESTIMATED

© "USULT IS REJECTED AND UNUSABLE



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10

SEDIMENT -- HITS REPORT -- REPORT NO.

U = NOT DETECTED J = ESTIMATER VALUE
Ul = REPORTED QUANTITATION LIMIT 1S QUALIFIED AS ESTIMATED
R = RESULT IS REJECTED AND UNUSABLE

Lab Sample Number: ASD0600090 ASTEW
Site CECIL&4 CECILS
Locator CF10sD2D CF10SD2D
Collect Date: 04-APR-95 04-APR-95
VALUE QUAL UNITS DL VALLE QUAL UNITS DL
CLP VOLATILES 90-S0uW
2-Butanone - TJ ug/kg 16
Toluene - -u ug/kg 8
CLP SEMIVOLATILES 90-SOW
Di-n-butylphthalate “ 99 J ug/kg 520
Benzo (b) fluoranthene - - U ug/kg 520
Benzo (a) pyrene - - u ug/kg 520
Indeno (1,2,3-cd} pyrene - -u ug/kg 520
Benzo (g,h,i) perylene - - U ug/kg 520
CLP PESTICIDES/PCBS 9-SOW
&4, 4-DDE - -u ug/kg 5.2
4,4-DDD - 1.5 4 ug/kg 5
4, 4-DDT - 3.7 4 ug/kg 5
CLP METALS AND CYANIDE
Aluminum - 1580 mg/kg 40
Barium - 7.1 mg/fkg 40
Calcium - 1900 mg/kg 1000
Chromium - 34 ma/kg 2
Iron - 559 d ma/kg 20
Lead - 4.5 ma/kg .6
Magnes ium - 75.9 ma/kg 1000
Manganese - i0 mg/ kg 3
Selenium - - ma/kg 1
Sodium - 282 J mg/ kg 1000
Vanadium - 4.9 mg/kg 10
TPH
Total petroleun hydrocarbons 200 mg/kg 16 -
ToC
Total arganic carbon 58000 mg/kg 790 -
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APPENDIX E

ANALYTICAL DATA FROM PREVIOUS INVESTIGATIONS






Compilation of Analytical Data from Previous Investigations

Operable Unit 4 - Site 10

This appendix contains analytical data presented in the following
documents:

1.

Year-End Report of Groundwater Monitoring at NAS Cecil Field
Jacksonville, Florida, Geraghty & Miller, 1985.

Includes quarterly results for monitoring well SA-2 for the
period between 4/12/84 and 2/20/85.

Note that monitoring well SA-2 was renamed 10-1 and CEF-10-1
in reports subsequent to Geraghty & Miller, 1985.

Draft-Final RCRA Facilities Investigation Report, Naval Air
Station Cecil Field, Jacksonville, Florida, Harding Lawson
Agsociates, 1988.

Includes data from one round of sampling conducted on 7/10/87.
The wells sampled included 10-1 (former SA-2), 10-2, 10-3, and
10-4. These wells were later renamed CEF-10-1D, CEF-10-2,
CEF-10-38, CEF-10-4S, respectively, during the most recent
investigation of the site.






GERAGHTY & MILLER, 1995






NAS CECIL. FIELD

AR 4/E

YEAR~END REPORT OF
GROUND-WATER MONITORING AT
NAS—-CECIL FIELD
JACKSONVILLE, FLORIDA

prepared for

ON, NAVAL FACILITIES ENGINEERING COMMAND

SOUTHERN DIVISI
Charleston, South Carclilna

July 1985

GERAGHTY & MILLER, INC.
Ground-Water Consultants
14310 North Dale Mabry Highway. Suite 200
Post Office BoOX 271173
Tampa., Florida 33688
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TABLE 1, WATER-LEVEL ELEVATIONS AND FIELD
PARAMETERS MEASURED DURING THE FIRST

YEAR OF QUARTERLY SAMPLING

1st 2nd 3rd 4th
well Quarter Quarter Quarter Quarter
Number Parameter 4/12/84 7/10/84 10/17/84 2/20/85

sa-1 Water-level 1/
elevation (ft msl) 70.20 68.62 68.92 67.34
Temperature, C - 23.00 21.00 21.00
pH 7.26 - 6.97 7.30

Specific conductance
{(umhos/cm) 420.00 500.00 500.00 410.00

~Sk=2 Water-level 1/
ﬁH&CEF;Erf elevation (ft_msl) £3.23 6L.78 62.49 61l.64
Temperature, C - 24.00 21.00 20.00
pH 7.26 - 7.29 9.60

Specific conductance
(umhos/cm) 390.00 460.00 430.00 470.00

5-1 Water-level 1/
- elevation (ft_msl) 72.04 70.06 70.37 69.67
_ Temperature, C - 24.00 22.00 19.00
pPH 4.92 - 4.93 5.11

Specific conductance
{umhos/cm) 30.00 140.00 130.00 110.00

5-2 Water-level 1/
elevation (ftomsl] 70.48 67.69 68.69 66.59
Temperature, C 17.5 22.00 22.00 18.00
pH 4.97 - 5.70 6.10

Specific conductance
{(umhos/cm) <50.00 <50.00 <50.00 <50.00

S-3 Water-level 1/
elevation (ftomsl) 70.27 67.89 68.60 67.68
Temperature, C(C 19.090 23.400 23.00 16.00
pH 5.31 - 5.44 5.71

Specific conductance
(umhos/cm) 50.00 <50.00 55.00 55.00

S-4 Water-level 1/
alevation (ftomsl} 47.59 46.31 46.63 46.60
Temperature, C 19.00 23.00 21.00 18.00
DH - - 7.02 7.11

Specific conductance
(umhos/cm) 300.00 400.00 380.00 300.00



TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201

{904) 353-5761
Laboratory No. CER RN Mav 23 1934
Sample of WATER
Cate Received____April 13, 1984
For SESAGETY & MILLER, INC., Post Office Box 271173,
Tazpa, Florida 33688 ATIN: Mr. Fred Seguiti
Marks:

SA-2, Cecil Field

AkA CEE-10-ID

CERTIFICATE OF ANALYSIS OR TESTS

Arseniz, 25/1 <0.002
Barium, =&/1 0.015
Cadziuz, =g/l £0.005
Chroziuz, =s/1 <0,010
Lead, mg/l £0,030
Marcury, =5/1 0.0008
Selanium, =3/1 <0,003
Silver, zg/l £0.006
Copper, cxz/1 <0.003
Ircn, =g/l 0.032
Manganzse, g/l c.011
Zinz, z3x/1 0.023
Visrate, mz/l U 6.006
Hydrogea Sullide, mg/l 0.5
Ch‘orlde, T/l 7.8
Fluoride, =g/l 0.756
pH 7.6
Sulfate, mg/l .3
Total Dissclved Solids, mg/l 211
Endrin, prn <0.00002
Lindane, ppa £0.0C0001
Methcxychlor, ppZ Z0.0001
Toxaphene, pPO 20,0002
2,4=-2, ppPa £0.001
2,4,57F {Silvex) ppn £0.0005
fross Algha, pCi/liter 413
Gross Beta , pCi/liter 3+2
Total COrganic Halide 52 ug/l

"c*pple:ental Reporet

Reaspectiully submitiad,

TECHNKCAL SERVICES, INC.
45%4/ 7 /4445( g

-39
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CAMBRIDGE AMALTTICAL ASSOCIATES, INC.

Tanle 2. Concentrations of volatile Organic Compsunds (Method 501‘)

Ctient: Gerdghty aad Miller - Tampa

Repart Mo.: 84-419

Sample 10:
Compound CAM [D:

Concentritian ug/) [puu]z

s AkA CEE-jO-!

3401953

chloromethane

dicnlaraogiflvorometnane

vinyl chloride

¢chicraethane

metnylene cnlarige

trichlaraflvaronetnane

1.1-divchlarosthens

1.1-dichiaroethine

trins-1,2-d1chlaroecnene

chlarofarm

1.2-dichlproethane

1.1.1-trichloroethane

carson tetrachloride

bromedichlgromethine

1,2-¢1cnlaropropane

transy-§, J-dachlaropropéne

tricnlaroetnene

g.1

diprowachlorometnine

1.1.2-trichleroetnane

£1s5-1,1 dicnlorapropens

Z-chloraetnylsinyl ether

tromalars

I,l,2.2-tetracniagroetnene

tetrichloroethene

Ghlorooenzene

Detection Lrat

0.1

1

U.5. EPA, 1982, Metnsas far Organic Chemical Analysis of Munictoal and [adystrial

Wastewatrr, EFA pUdii-aé-ual. CPA/EPSL, LINCIRALCT, LNiO.

H
Comcentrations less than Lhe detectioa |imif are left bliny,



TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52328
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201

. (804) 353-5761
Laboratory No. 0202 August 15 1984
Sample of,. Water
Date Received _July 11, 1984 ’
For Geragh+y & Miller, Inc., P. O. Box 271173, Tampa, Fl. 336E8
Marks: Cecil Field - 7/10/84

CERTIFICATE OF ANALYEE OR TFSTS
MEA F-lO—
Sh=—r=tF

SW1-CF S-1-CF 8-4-CF
Arsznic, z=g/l: £.002 {.002 (. D02 {.002
Barium, mg/l: p.022 0.039 0.014% 0.545
Cadmium, mg/l: {0,005 £0.005 £0.005 <0.005
Chrozium, mE/Ll: 0,010 £0.010 20.010 20.010
Lead, mg/l: £0.03 £0.03 0.039 £0.03
Mercury, mg/l: £.0002 £.0002 2.0001 £.0001
Selenium, mg/l: yp.o02 Z0.002 £0.002 £0.002.
Silver, mg/l: £0.005 <0 .005 £0.005 £0.005
pH 7.05 4.75 7.70 T7.65
Total Dissolved 170 102 253 245
Solds, mg/l:
Chloride, mg/1l: 30.0 22.5 12.1 8.41
Sulfate, mg/l: 19.5 3.45 4 .60 6£.50
Nitrate, mg/lN: 0.350 0.023 0.005 0.005
Fluroide, mg/l: 0.145 0.062 0.B55 0.317
Iren, mg/i: 0.962 2.71 0.158 0.753

R;spocﬂully submitted,
Tscm%}/sznwczsyw. g 9
a?% N “ s .

LABORATORY 1.D. NO. B2145 b 7 v 7

JA-44



TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.Q. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201

{904) 353-5761

Laboratory No. 60202 August 15 84
Sample of Water

Date Received July 11, 1984 ’

For Geraghty & Miller, Inc., P. O. Box 271173, Tampa, F1l. 33688
Marks: SHh=d=CF Cecil Field

Abn (EF-fD-I
CERTIFICATE OF ANALYSIS OR TEST

METEOD £01-Al]l Units prch CONCENTRATION DETECTION LIMIT
Bromodichloromethane EDL 1.0
Eromoform BDL 1.0
Bromomethane BDL 1.0
Carbon Tetrachloride RDL 1.0
Chlcrobenzene BDL 1.0
Chloroethane BDL 1.0
2-Chlorcethylvinyl Ether BDL 1.0
Chleorofora BDL 1.0
Chlecromethane BDL 1.0
Ditromochloromethane EDL 1.0
l,2-Dichlorobenzene BDL 1.0
1,3-Dichlorobenzene BDL 1.0
l,4-Cichiorobenzene BDL 1.0
Dichlercdifluoromethane BDL 1.0¢
1,1-Dichloroethane BDL 1.0
l,2-Dichloroethane BDL 1.0
l,l1-Dichlorcethene RDL 1.0
Trans-1,2-Dichloroethene EDL 1.0
1,2-Dichloropropane BDL 1.0
Cis-1,3-Dichlorepropene BDL 1.0
Trans-1,3-Dichloropropene BDL 1.0
Methylene Chloride RDL 1.0
1,1,2,2,-Tetrachlorocethane EDL 1.0
Tetrachloroethene BDL 1.0
1,1,1-Trichloroethane BDL 1.0
1,1,2-Trichloroethane BDL 1.0
Trichloroethene 1.6 1.0
Trichloroflucromethane BDL 1.0
Vinyl Chloride BDL 1.0

BDL=BELOW DETECTION LIMIT _
Respectfully submitted,

/0,,_

LABORATORY |1.D. NO. X2145

. TECKNICA szavrczzymc.
A r
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TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52328
LABORATORIES 103-107 STOCKTON STHREET
JACKSONVILLE, FLORIDA 32201
! (804) 353-5761

Laboratory No. 63003 Nevember 7 | 1984

Sample oi! WASTEWATER

Date Received October 18, 1984

For CERAGHTY & MILLER, P.O. Box 271173, Tampa, FL 33688
Attn: Mr. Fred Sequiti
Marks: Project No. T290CF1, S&=2=CF 10/17/84, 1315 hrs.
AkA CEF-1D-)

CERTIFICATE OF ANALYSIS OR TESTS

Chloride, mg/l: 13.0
Sulfates, mg/l: <3

pH: 7.8
Specific Conductance, pmhos/cm: 400
Total Dissolved Solids, mg/1l: 224
Nitrate, mg/l N: <0.02
1ron, mg/l: 0.06&
Fluoride, mg/l: 0.961
Arsenic, mg/l: <0.002
Barium, mg/l: 0.021
Cadmium, mg/l: <0.005
Chromium, mg/l: <0.01
Lead, mg/l: <0.03
Mercury, wg/l: 0.0002
Selenium, mg/l: <0.005
Silver, mg/l: <0.005

Respectfully submitted,

TECHNICAL , SERVICES, INC.

plsy by
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TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
DFFICE 2471 SWAN ST. — ¥70. BOX 52329
LABORATORIES 103-107 STOCKTON STREET -
JACKSONVILLE, FLORIDA 32201
. {904} 353-5761

Laboratory No. 63003 November 7 5 B4

Sample of WASTEWATER

Date Received October 18, 1984

For GERAGHTY & MILLER, P.0O. Box 271173, Tampa, FL 33688
Attn: Mr. Fred Sequiti
Marks: Project No.  T290CF1, SA=2-€F, 10/17/84, 1315 hrs.
AkA C(EF-10- |
CERTIFICATE OF ANALYSIS OR TESTS

EPA Method 601 CONCENTRATION,ppb DETECTION LIMIT,ppb
Bromcdichloromethane BDL=% 1.0
Bromoform BDL 1.0
Bromcocmethane BDL . 1.0
Carbon tetrachloride BDL 1.0
Chlorobenzene BDL 1.0
Chloroethane ' BDL 1.0
2-Chlorcethylvinyl ether BDL 1.0
Chloroform BDL 1.0
Chloromethane ' BDL 1.0
Dibromochloromethane BDL 1.0
1,2-Dichlorobenzene EDL 1.0
1,3-Dichlorobenzene BEDL 1.0
1,4-Dichlorobenzene BDL 1.0
Dichlorodifluoromethane BDL 1.0
1,1-Dichlorocethane BDL 1.0
1,2-Dichloroethane BDL 1.0
1,1-Dichloroethene BDL 1.0
trans-1,2-Dichloroethene BDL 1.0
1,2-Dichloropropane EDL 1.0
cis-1,3-Dichloropropene BDL 1.0
trans-1,3-Dichloropropene BDL 1.0
Methylene chloride BDL 1.0
1,1,2,2-Tetrachloroethane BDL 1.0
Tetrachloroethene BDL 1.0
1,1,1-Trichloroethane BDL 1.0
1,1,2-Trichloroethane BDL 1.0
Trichloroethene BDL 1.0
Trichloroflucromethane BDL 1.0
Vinyl chloride BDL 1.0

*ED] = Below Detection Limit
Respectfully subm'rned

— TECHNICAL SERVICES, INC.

LABORATORY 1.D. NO B2145 _f522;£ﬁ?(_¢i_aéég%§?(~;;L
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TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFIGE 2471 SWAN ST, = P.0. BOX 57329,
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-5761

Laberatory No. 63003 November 7 | 3984
WASTEWATER

Sample of
Date Received__October 18, 1984

For CERAGHTY & MILLER, P.O. Box 271173, Tampa, FL 33688
Attn: Mr. Fred Sequiti

Marks: Project No. T290CF1, sa-2-€F, 10/17/84, 1315 hrs.

AkA CEE-1D-

CERTIFICATE OF ANALYSIS OR TESTS

EPA Methed 602 CONCENTRATION.pDY DETECTION LIMIT,ppd
Benzene BDL* 1.0
Ethyl Benzene BDL 1.0
Toluene BDL 1.0
Xylenes BDL 1.0

+EDL=Below De tection Limit

Respectiully submitted,

TECHNICAL SERVICES, TNC.

rscmaToRY 10,40 16 A £ ’&7%?
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TECHNICAL SERVICES, INC.

ENVIRCNYENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
CFRFICE 2471 SWAN ST. — P 0. BOX 52329
LASCE 10-\.55 102-107 STOCKTON STREET
ACKSGONVILLE. FLCRIDA 32201
(504) 153-5751

Lebarziory No. 65329 March 35 4o 8%
Szmzlz of. WaTER '
Dzte Rezeived Felruary 20. 1285
For gToiouTy WD WMTITER P O mpx 271173, Tampa, FL 13683
Attn: My, Tred Sequiti .
Viarhs:
Cecil visld, 2/20/85
CERTIFICATE OF ANALYS!S OR TESTS
AEA CEF-IO-T
S-1-CF S-L-CF Sh-2-€F SW-1-CF
pR: 5.0 7.0 8.2 ' £.9
Total Diceolved Solids, =z/l: &g 209 293 186
__arsenic, mz/l: {6,002 <0.002 <0.002 <0.002
—;-ari'-;m, -gfl: 0.028 0.042 0.063 0.0689 b
Cacmivm,=3/1: {0.0%3 {0.035 {0,005 {0,005
Chrormiuvz, wz/l: {0.c1 {0.01 {6.01 {o.01
Lezd, mg/ l: 0.0 {0.¢3 <0.03 {0.03
vzreury, mg/l: {0.0002 0.0002 0.0002 <0.0002
Sejeniva, ma/l: <0.003 <0.003 <0.003 {0.003
Silver, me/l: {0.005 <0.005 {0,005 <0.005
iron, mg/l. 6.47 1.24 €.31 1.8%
Chloriéa, mg/l: 26.4 8.5 12,4 26,2
Sulfate, mg/l: 4 {1 {1 26
Fl.:aride,. ms/1: 0.061 0,353 0.916 0.232
Nitrate, mg/l Jp.02 {0.02 {0.02 0.760

Fespectiully submitted,

TECnWSERVICES INC,
NP o /7 /&D
LASDSATOSRY I NO 52vet - N 4”?/’/ /44’79 ]



TECHNICAL SERVICES, INC.
ENyIAONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
SFFICE 2471 SWAN ST, — PO BCX 52329
| A3SRATCRIES 103-107 STOCKTON STREET
SACKSONVILLE, FLORITA 32201 7

(324} 333-5761

tabazicry No. 63302 March 27 , 19.83

Tebruery 20, 1985

For GIFAGETTL £ND MILLER, P.0. Rox 271173, Tampi, FL 33688
Attn: Mr. tred Saguiri

LErXS: ) .
arss cecil Field, 2/20/85, S4—2=¢F Ala (B -10-1
CERTIFICATE OF AXALYS!S OR TESTS
gzA Method 601 COXCERTRATION, ppb DETECTION LIMIT,ppD
Bromadichloromethane BDL= 1.0
romoform BDL 1,0
Aromonmetnane EDL 1.0
Carten tetrachioride BDL 1.0
C-lorobenzene BDL 1.0
Crloroethane BDL 1.0
Z-Ch]orcathylvinyl ether BOL 10.0
Cnizroform BDL 1.0
Cnloromsihane BDL 1.0
Dibromochloro:ethane EDL 1.0
1,2-Dich10rcbenzene BDL 1.0
1,3—Dichlorob&nzene BDL 1.0
1,L-Dichlorcbenzene BDL 1.0
Dichlorodif]uorcmethane BDL 1.0
1,1#Dichloroethane EDL 1.0
1,2-Dichloroethane BDL 1.0
l,l-Dichloroethene BDL 1.0
trans-],Z-Dichloroethene BDL 1.0
1,2-Dichloroprozant BDL 1.0
cis-1,3-Dichlorcpropene BDL 1.0
rrans-1,3-Dichloropropene BDL 1.0
vethvlene chloride BDL 1.0
1,1,2,2-Tetrach]oroethane BDL 1.0
Tetrachloroethene BDL 1.0
1,1,1-Trichloroethane BDL 1.0
1,1,2-Trichloroethane BDL 1.0
~richloroethene BDL 1.0
Trichlorcflucromethane BDL 1.0
vinyl chloride BDL 1.0
+5D] = Below Detection Limit
Respecﬁuﬂysubnﬁﬁad‘
TECHNI%SERVICES. INC.
+ z i
LARDRATORY 1D MO 2148 'tj/'£A¢fj?/ éﬁ éf'i;;a
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JTC DATA REPORT 87-302

Results of VOA Analysis on Water Samples

VOLATILE CRGANICS

HLA ID:
JTC ID:

ACROLEIN

ACRYCONITRILE

BENZENE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLORQLEENZENEL
CHLORODIDROMOMETHANE
HLOROETHANE
CHLOROMETHANE
2-CHLORQETHYLVINYL LETHER
CHLCOROFORM
DICHLOROCROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROQETHANE

1, 1-DICHLOROLETHYLENE
L,2-DICHLCROPROPANE
TRANS-1, 3-DICELOROPROPLENE
ETHYLBENZLNDE

METHYLLENE CHLCRIDE
1,1,2,2-TETRACHLOROLTUHANE
TETRACHLOROETHYL ENE
TOLUENE

1, 2-TRANS-DI CHLOROETIYLENE
1,1, 1-TRICHLOROETHANE
1,1, 2~-TRICHLONOLETIH ANE
TRICH{LOROETEYLINE

T RI CHLORQFLUCROMETHANE
VINYL CHLORIDE

Cis-1, 3-DICHLOROPROPLNE

BDL = BELOW DETECTION LIMIT

TABLE 13

CONCENTRATION (UG/L)

g-4 10-1
87-0547 87-0548
DL BDL
DOL BDL
BOL BOL
BDL BDL
oL BOL
BDL BDL
BDL BDL
BDL DOL
BDL BDL
BDL BOL
BDL uOL
DL BDL
BOL BDL
DDL BDL
BOL BDL
EDL BDL
DL BDL
LDL BDL
BDL BDL
BOL BDL
BDL 3DL
DL BDL
BDL 2oL
BDL BLL
DL BOL
BDL BDL
BOL BOL
BDL BDL
BDL BDL
BOL BDL

DETECTION,
LIMIT
(UG/L)

—
O

—
<o

—

b=t
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JTC DATA REPORT 87-302
TABLE 143

Results of VOA Analysis on Water Samples

DETECT ION
LIMIT
VOLATILE ORGANICS CONCENTRATION {UG/L) {UG/L)
HLA 1D: 10-2 10-3
JTC ID: 87-0549 87-0550

ACROLEIN BDL EDL 10
ACRYONLTRILLE BDOL BDL 10
SENZENE BOL BOL 5
3ROMOFORM BDL CDL 5
SROMOMETHANE BDL BDL 10
CARBON TETRACHLORIDE BDL BDL 5
CHLOROBENZENE BDL 2DL 5
CZLORODIBROMOMETH ANE BDL BDL 5
CHLOROLTHANE GDL BDL 10
CHLOROMETHANE LDL BDL 10
z L.LORUuTh;uVINVY ETHER DoL BDL LG
LOROTORM BDL BDL 5
DICHLOROBROMOMETHANE BOL BDL 5
., L-DICHLOROETHANE BDL BDL 5
1,2-DICHLOROSTHANE BDL EDL 5
1, 1-01 CHLOROLTHYL ENE BDL 3DL 5
1, 2-DICHLOROPROPANE BOL EDL 5
TRANS- 1, 3-DI CHLORQP ROPLNL 4oL GDL 5
ETHYLBENZENE BOL EDL S
vETUYLENE CHLORIDL BDL BOL 5
i,1,2,2-TETRACHLOROETHANL BOL BOL 5
TETRACHLOROEZTHYLENE 8DL BDL 5
TOLUENE BDL BDL 5
i, 2-TRANS-D1CHLOROLTHYLLEND DDL B0L 5
1,1, 1-TRICHULOROLTHANE BoL BLL 5
1,1,2-TRICHLOROLTHANE BOL EDL 5
TRICHLORCETHYLINE BDL BOL 5
T RI CHLO RCFLUQ ROMETH ANE BDL BDL 10
VINYL CSLORIDE BDL BLL 10
c15-1, 3-DICHLOROPROPENL BDL BDL 5

uDL = BCLOW DETECTION LIMIT
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JTC DATA REPQRT 87-302

1

TABLE 15 =

) —

Results of VOA Anzlysis on Watar Samples =

.

DETECTION.

LIMIT =

VOLATILE ORGANICS CONCENTRATION (UG/L} (UG/L) =

—_—

HLA ID: 10-4 11-1 =

JTC ID: 87~0551 B7-0552

ACROLELN BOL BDL 10
ACRYONITRILE EDL BDL 10
BENZENE BDL BDL 5
BROMOFCRM BDL BDL 5
BROMOMETHANE BDL BDL 10
CARBON TETRACHLORIDE BDL BOL 5
CHLOROBENZENE EDL BDL 5
CHLORODIDHOMOMETH ANE BDL ECL 5
CHLCOROETHANE EDL BDL 10
CHIOROMETHANE BDL BDL 10
2-CHLOROCETHYLVINYL ETHER BDL . LDL 10
CHLOROFIRM BOL BLOL 5
DICHLORCBROMOMETHANE BDL EDL S
1,1-DICHLORQETHANE BDL BDL 5
1,2-DICILOROETHANE BOL BDL 5
1,1-DICELORCETHYL ENE BDL BOL 5
1,2-DICHLOROPROPANE DL BDL 5
TRANS-1, 3-DI CHLOROPROPENE BDL 3 DL 5
ETHYLRENZENE BDL BOL 5
METHYLENE CHLORIDE LDL BDL 5
1,1,2,2-TETRACHLOROETIANE BOL BDL 5
TETRACHLO ROETHYLLNE BDL 0L 5
TOLUENE BDL CDL 5
1, 2-TRANS-DICHLORCETHYLENE BDL BDL 5
1,1, 1-TRICHLOROETHANE BDL BOL 5
1,1, 2-TRICHLOROETHANE BDL BDL =
TRICHLOROCETHYLINE BDL BDL )
TRICHLOROFLUCROMETH ANE BoL BDL 10
VINYL CHLORIDE BDL BDL 10
CIS-1, 3-DICHLOROPROPENE BDL BEDL 5

BDL = BELCW DETECTION LIMIT



DATA REPORT 87-302
TABLE 50

Results of Acid Analysis on Water Samples

DETECT ION
LIMIT
ACID EXTRACTABLE QORGANICS CONCENTRATION (UG/L) (uG/L)
HLA I.D.: g-4 10-1
JTC I.D.: B7-0547 87-0548
2-CHLOROPHENOL BDL BDL 10
2, 4-DICHLOROPHENOL BDL GDL 16
2,4- DIMETHYLPUENOL BDL GOL 10
4,6-DINITRO~-O-CRESOL EDL 2DL 50
2, 4-DINITROPHENOL BDL BDOL - 50
2-NITROPHENOL BDL BDL 10
4-NITROPHENOL BDL BDL 50
P-CHLORO-M-CRESOL BDL BCL 10
PENTACHLOROPHENOL BDL BDL 50
PHENQOL BDL BDL 10
2,4, 5-TRICILOROPHINOL BDL BDL 50
2,4,6-TRICHLOROPHENOL BDL BDL 50

8DL=BELOW DETECTION LIMITS

’ -

(o [LOA
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DATA REPORT 87-302 =

TAILE 51 =

=

Results of Acid Analysis on Water Samples ~
L)

DETECTION

LIMIT =

ACID EXTRACTABLE ORGANICS CONCENTRATION (UG/L) (Ug/L) =

HLA 1.D.: 10-2 10-3

JTC I.D.: 87-0549 87-0550
2-CHLOROPHENOL BDL BDL 10
2, 4-D1 CHLOROPHENOL BDL BOL 10
2,4-DIMETHYLPHENOL BDL BDL 10
4,6-DINITRO-0-CRESOL BDL BDL 50
2, 4~-DINITROPHENOL BDL BDL - 50
2-NITROPHENOL BDL BDL 10
4-NITROPHENOL EDL BDL 50
P-CHLORO-M~-CRESOL BDL BDL 10
PENTACHLOROPHENOL BDL BDL 50
PHENOL BDL BDL 10
2,4,5-TRICHLOROPHENOL BDL BDL 50
2,4, 6-TRICHLOROPHENOL EDL BDL 50

BDL=BELOW DETECTION LIMITS

-



Results of Acid Analy

TABLE ORGANICS

DATA REPORT §7-302

TABLE 52

sis on Water Samples

CONCENTRATION (UG/L)

HLA I.D.:
JTC 1.D.:

NOL
{OPHENOL
LPHENOL

3 -0-CHRESOL
) PHENOL
NQL

NOL
~-CHESOL
SFHENGL

1LOROPHENOL
" JROPHENOL

10-4
87-0551

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
EDL
BEDL

DETECTION LIMITS

11-1

87-0552

BDL
EDL
BOL
BEDL
BEDL
BDL
BEDL
GDL
BEDL
BDL
BDL
BDL

DETECT1ON
LIMIT
(UG/L)

10
10
10
50
50
10
50
19
50
10
50
50

ffﬂjiﬁﬁ



DATA REPORT B87-302

TABLE 73

Results of Base-Neutral Analysis cn Water Samples

BASE-NEUTRAL
EXTRACTABLE ORGANICS

HLA 1.D.:

JTC I.D.:
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
DENZIDINE
BENZQO (A) ANTHRACLNE
BENZO (A) PYRENE
3, 4= BENZOFLUQRANTHENE
ENZO (GHI) PERYLENE
BENZO (K) FLUORANTHENE
BIS (2-CHLOROETHOXY) METHANE
BIS {2~-CHLORQETHYL) ETHER
BIS (2-CHLORCISOPROPYL) ETHER
BIS (2-ETHYLHEXYL) PHTHALATE
4-BROMOPEENYL PHENYL ETHER
BUTYL BENZYL PHTHALATE
2-CHLORONAPHTHALENE
4-CELORQPHENYL PHENYL ETHER
CHERYSENE ’
DIBENZO (A,H} ANTHRACENE
1, 2-DICHLOROBENZENE
1, 3-DICHLOROEBENZENE
1,4-DICILQOROBENZENE
3,3'-DICHLOROBENZIDINE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
2, 4-DINITROTOLULNEC
2,0-DINITROTOLUENE
DI-N-OCTYL PFUTHALATE
1, 2-DIPHENYLHYDRAZINE
FLUORANTHLENE
FLUQRENE
HEXACHLORCBENZENE
HEXACHLOROGBUTADILENE
HEXACHILOROCYCLOPENTADIENE
1EXACHLOROETHANE
INDENO (1,2, 3-CD) DPYRENE
ISCPHORONE
NAPHTHALLNE
NITROBENZEUWE
N-NITROSQODIMETHYLAMINE
N-NITROSODI-N-FPROPYLAMINE
N-NITRCSODIPHENYLAMINE
PHENANTHRENE
PYRENE
1,2,4-TRICHLCROBENZENE

EDL=DBELOW DETECTION LIMIT

DETECT I ON
' LIMIT
CONCENTRATION {UG/L) (UG/L)
8-4 10-1
87-~-0547 87-0548

BDOL BDL 10
BDL EDL 1C
BDL BDL i0
BDL BDL 50
BDL BOL 10
BDL BDL 10
BDL BDL 10
EDL BDL 10
BDL BDL 10
BDL BDL 10
BDL 20L 10
BDL EDL 10
BDL 46 10
EDL BDL 10
EDL BDL 1C
BDL BDL 10
BOL BDL 10
BDL BDL 10
BDL BDL 10
BDL 8DL 10
BOL BOL 10
BDL GDL 10
BDL BDL 20
BDL BDL 10
oDL BDL 10
BDL BDL 10
BDL GDL 10
noL BDL 10
BDL BDL 10
EDL BDL 10
BDL BOL 10
BDL BDL 10
BDL BDL 1G
BDL BDL i0
BOL BDL 10
BDL BDL 10
BDL BDL i0
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDOL 10
BDL BDL 10
EDL BDL 10
a0L BOL 10
BDL BDL 10
EDL BDL 10

WAgy:Rl:vh ,b66" "~20-Fp
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DATA REPORT B87-302

TABLE 74

Results of nase—-Neutra

BASE-NEUTRAL
EXTRACTABLE ORGANICS

HLA I.D.:

JTC I.D.:
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZIDINE
BENZC (A) ANTHRACENE
BENZO {A) PYRENE
3,4-EENZOELUORANTHENE
BENZO (GHEI)} PERYLENE
BONZO (K) FLUORANTHENE
n1s {2-CHLOROETHOXY) METHANE
aIs (2-CHLOROETHYL) ETHER
BIS (2—CHLOROISOPROPYL) ETHER
BIS (2-ETHYLHEXYL) PHTHALATE
4-DROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHALATL
7 _CHLORONAPUTHALENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO (A,H) ANTHRACENE
1,2-DICHLOROBENZENLE
1, 3-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
3,3'—DICHLOROBENZIDLNE
DIETHYL PHTHALATLE
DIMETHYL PHTHALATE
OI-N-BUTYL PHTHALATE
2, 4-DINITROTQLUENEC
2, 6-DINITROTOLUENE
DI-N—OCTYL PHTHALATL
1, 2-DIPHENY LHYDRAZINE
FLUORANTHENE
FLUORENE
HEXACHLCROBENZENE
HEWXACHLCROBUTADIENE
:EX ACHLOROCYCLOPENTADLENE
HEXACHLOROETHANE
INDENGC (1,2, 3-CD) PYRENE
I SOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODIMETHYLAMINE
N-NITROSODI-N-PROPYLAMINE
N-NITROSOD IPHENYLAMINE
PHENANTHRENE
PYRENE
1,2, 4-TRICHLOROBENZENE

ROL=BELCW DETECT1ON LIMIT

1 Analysis on Water samples

DETECTION
LIMIT
{UG/L)

CONCENTRATION (UG/L)
10-2 10-3
87-0549 B7-0550
9 - = ol
BDL BOL
BCL BDL
BDL DL
BOL HDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
8DL BDL
8DL BDL
BDL BDL
BDL BDL
BDL BDL
BDL BDL
EDL BDL
BDL BDL
BDL BDL
BOL BDL
BDL BDL
BEDL BDOL
BDL BDL
BoL BDL
BOL BDL
BDL BOL
BOL 8DL
BDL BODL
BDL GDL
BDL BDL
BDL CDL
BDOL BDL
BOL BoL
BDL BDL
BDL BOL
BDL BDL
BDOL BDL
BDL BDL
BLL BDL
EDL BDL
8DL BDL
BDL BDL
BDL BDoL
BDL BDL
BDL BDL
DL BOL
BOL BDL
BDL BOL

10
10
10
5Q
10
10
10
10
10
1C

10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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DATA REPORT 87-302

TABLE 75

Results of Base-Neutral Analysis on Water Samples

BASE-NEUTRAL
EXTRACTABLE QKRGANICS

HLA 1.D.:

JTC I.D.:
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
DENZIDINE
BENZO (A) ANTHRACENE
BENZO (A} PYRENE
3, 4-BENZQFLUQRANTHENE
BENZQ (GHI) PERYLENE
BENZO (K) FLUORANTHENE
BIS (2-CHLORQETHOXY) METHANE
BIS {2-CHLORDETHYL) ETHER
BIS {2-CHLOROISOPROPYL) ETHER
BIS (2-ETHYLHEXYL) PHTHALATE
4-BROMOPHENYL PHENYL ETHER
BUTYL DBENZYL PHTHALATLC
2-CHLORONAPHTHALENE
4-CHLORCPHENYL PHENYL ETHER
CHRYSENE
DIBENZO (A,H) ANTHRACENE
1, 2-DICHLOROBENZENE
1, 3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-DICHLORORBENZIDINE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
Z2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-N-QCTYL PHTHALATE
1, 2-DIPHENYLHYDRAZINE
FLUQRANTHENE
FLUQRENE
HEXACHLORQOBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
INDCENO (1,2, 3-CD) PYRLENE
ISOPHQRONE
HAPHTHALENE
NITROBENZENE
N-NITROSODIMETHYLAMINE
N-NITROSQDI-N-PROPYLAMINE
N-NITRCSODIPHENYLAMINE
PHENANTHRENE
PYRENE
l,2,4-TRICHLCROCENZENE

BDL=RBELQW DETECTION LIMIT

DETECTION
LIMIT
CONCENTRATION (UG/L) {UG/L)
10-4 11-1
87-0551 87-0552
T BDL T BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL S0
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
B8DL 8DL 10
BOL BOL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
3DL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 20
BDL BDL 10
BDL ooL 10
BDL BDL 10
BDOL BDL 10
BDL GDL 10
BDL DL 10
BDL aDL 10
BDL BOL 10
BDL BDL 10
BDL BDL 10
BDL BDOL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
BDL BDL 10
20L BDL 10
BDL abL 10
BDL BDL 10
BDL BDL 10
8DL 8DL 10
3DL BDL 10
BDL BDL 10

6715
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DATA REPORT 87-302
TABLE B84
Results of Analyses for pH and Conductivity on Water Samples

Specific
Conductivity

HLA I.D. JTC I.D. pH umhas
Site 1 87-0528 6.86 108
Site 4 87-0532 5.59 108
Site 4 Dup. g87-0532 Dup. 5.62 110
Site 3 87-0542 5.66 84
Site 5 Dup. 87-0542 Dup. 5.70 g1
Site B 87-0543 5.37 80
-1 £7-0520 7.22 270
- 1 Dup. 87-0520 Dup. 7.28 270
- 2 g7-0521 7.41 250
- 3 87-0522 ¢.0604 94
- 4 87-0523 5.81 71
-1 87-0524 6.31 139
- 2 87-0525 .84 130
- 1 87-0526 3.90Q 33
- 2 37-0527 5.86 100
-1 897-0533 4.3Q 22
- 2 87-0534 .98 430
- 3 87-05%35 4.48 44
- 4 37-053G 5.26 29
-1 87-0537 5.12 63
- 2 g7-0538 5.41 38
-1 §7-0339 5.69 100
- 2 87-054C 5.95 109
-3 87-0541 6.14 143
-1 g7-0344 4.85 40
- 2 g87-0545 5.46 99
- 3 B7-0540 5.00 29
-4 g7-0547 4,81 e
c -1 87-0548 11.01 680

(o711



DATA REPQORT 87-302

TABLE 85

Results of Analyses for pi and Conductivity on Water Samples

HLA I.D.
'
Srfeld 1077
10 - 3
I 10 - 4
11 -1
11 - 2
13 - %
16 - 1 Dup.
16 - 2
16 - 2
17 -1
17 -2
17 - 3
Br - 1
BP - 1 Dup.
3P - 2
B - 3
ge - 4
BP - 5
ne - 6
Bp - 7
EP - 8
QA/QC
QA/QC Dup.

JTC I.D.

B7-0549
87-0550
87-0551
§7-0552
87-0553
87-0554
87-0554
87-0555
g87-055¢
87-0557
87-0558
87-0559
B7-05065
87-0565
§7-05606
87-05067
87-0568
87-05069
87-0570
87-0571
B7-0572
g7~-0582

87-0582 Dup.

Dup.

Dup.

Specific

Conductivity

umhos

123
32
38

120
70
G5
6b
64
58
G3
26
27

199

199

200

215

210

223

192

175

180

130-+48

b6 7
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16-3
17-1
17~2
17-3

EP-1

QAa/QC

JTC DATA REPORT 87-302

JTC I.D.

87-0546
g7-0547
87-05438
8§7-0549
§7-0550
8§7-G551
87-0552
87-0553
87-0554
57-0555
87-0556
87-0557
87-0558
837-0539
87-0565
§7-05G6
87-0567
B7-05¢8
87~-0569
87-0570
87-0571
87-0572

87-0582

TABLZ 108

cd
UG/L

<5
<5
<5
<5
<5

<5

<5
<5
<5
<5

<5

Results of Metal Analysis on Water Samples

Cr
UG/

11

<10
121
15

145

24

28
<0
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

<10

£

UG/L

G
20
<5

60

<5

<5

<5

<5

<5

<5

<5

<5

1l

40
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DRAFT

Table F.1-1
Exposure Parameters for Surface Soil ingestion, Inhalation, and Dermal Contact
Transient {Adult and Child)

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Fieid
Jacksonvilie, Florida

CS X IR 4 xFIx CFxEF x ED
BW x AT x 365 days{ysar

INTAKE =

DA___ x SA x EF xED
INTAKE 4= L
demel " "BW x AT x 365 days|year

PEFx IR, xET x EFxED
INT: = o
AKE = BWxAT X355 dayslysar

DA, = C5 x AF x ABS, x CF

Parameter Symbol ?:gg ;lilg]e Adult Value Units - Source

Cancentration in Soil cs Chemical Specific Chemical Specitic
Seil Ingestion Rate IR, 200 100 mg /day 21
Fraction ingested Fl 100% 100% unitless Assumption
Conversion Factor

Inorganics CF 1x10°* 1%10°° kg/mg

Organics CF 1%x10°° 1xi0 " kg,/ug
Exposure Frequency EF 45 45 days/year Assumption
Exposure Duration ED 10 20 years [2.3]
Exposure Time [1] ET 4 4 hours/day Assumption
Averaging Time AT

Cancer 70 70 years [3]
Nan-cancer 10 20 years [3]

Surface Area SA 4055 5750 em? 4
Inhalation Rate 1R,, ¢.825 0.833 m®/hour [2]
Body Weight BW 45 70 kg [2,3]
Adnerence Factor AF 1 1 mg/cm?-event (4]
Absorption Fraction ABS, Chemical Specific unitless [5]
(dermal)
Particulate emission PEF 1.24 x 10° m? /kg 1

factor

See notes on next pags.

CEG-0U4.RI
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Table F.1-1 (Continued)
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact
Transient (Adult and Child)

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Refersnces:

[1] Exposurs Tims is a parametsr used only in Inhalation of Particutate Dust Scenario,

[2] USEPA, 1995. Supplemental Guidance to RAGS; USEPA Region IV, November 1995,

[3] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure
Factors", OSWER Directive 9285.6-03; March 25, 1991.

[4] USEPA, 1992, Dermal Exposurs Assessment: Principles and Applications; EPA/600/8-91/011B; January, 1892,
(Refer to the General Inforrnation Report),

5] USEPA, 1992. USEPA Region IV Guidance Mema February 10, 1992

[6] FOEP, 19895 Soil Cleanup Goals for Florida: dated Septemnber 29, 1995.

Notes:  ing = ingestion cm? = sguare centimeters
inh = inhalation em® = cubic centimeters
ug = micrograms m? = cubic metars
mg = milligrams kg = kilograms

CEC-0U4 RI

MVL.DB.96 F.1-2
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Table F.1-2
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact
Maintenance Worker {Adult)
Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida
INTAKE,, = CSx IR, g xFIx CFx EFx ED
BW x AT x 365 days/ysar
DA, xSAx EFxED
INTAKE g = Svort
BWx AT x 365 days{yoar
DA, = G5 x AF x ABS, x CF
PEFx IR, xETXxEFxED
INTAKE,, = it
BWx AT x 356 daysiyoar
Parameter Symbol Adult Value Units Source
Concentration in Soif Cs Chemical Specific Chemical Specific
Fraction Ingested F 100% unitless Assumption
Conversion Factor
Inorganics CF 1x10"° kag/mg
Organics CF 1x10® kg,/ug
Exposure Frequency EF 12 days/year Assumption
Exposure Duration ED 25 years [2]
Exposure Time [1] ET 8 haurs/day Assumption
Averaging Time AT
Cancer 70 years 2]
Nan-cancer 25 years 2]
Surface Area 5A 5750 em? [3]
Inhalation Rate IR, 0.833 m? /haur (5]
Bady Weight BEW 70 kg [2]
Adherence Factor AF 1 mg/cm*-event [3]
Absorption Fraction ABS, Chemical Specific unitless [4]
{dermal)
Soil Ingestion Rate IR.. 100 mg/day [8]
Particulate emission PEF 1.24 x 10° m?/kg [6]
factor
See notes on next page.

CEC-OU4.RI
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Table F.1-2 {Continued)

Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact

Maintenance Worker (Adult)

Remedial Investigation, Operable Unit 4
MNaval Air Station Cecil Field
Jacksonville, Florida

]
(2]

References:

Exposure Time is a parameter ussd only in Inhalation of Particulate Dust Scenario.
USEPA, 1981. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure
Factors"; OSWER Directive 9285.6-03; March 25, 1991,

[3] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/0118B;
January, 1892 (Refer to the General Information Report)
[4] USEPA, 1382, USEPA Region |V Guidance Memo February 10, 1992
[5) USEPA, 1995, Supplemsntal Guidance to RAGS; USEPA Region IV, November 1385,
6] FDEP, 1995 Soil Cleanup Goals for Florida; dated September 29, 1995.
Notes:  ing = ingestion cm? = square centimeters
inh = inhalation em® = cubic centimeters
ug = micrograms m? = eubic meters
mg = milligrams kg = kilograms
CEC-GU4 R
MVL.08.96 Fi1-4
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Table F.1-3
Exposure Parameters tor Groundwater Ingestion and Inhalation
Child and Adult Residents

Rernedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Flarida

CWxIR XCF1xEFxED
[nm‘v = grounchmine
BW x AT x385 days{year
CA_XxETXEFXED
INTAKE,,, = ar
P CF2XxATx356 dayslysar
Child Value .
Parameter Symbol (Ages 0 1o 5 years) Adult Value Units Source
Concentration in . - . - .
Groundwater cw Chemical Specific Chemical Specific wa /liter
Conversion Factor CFt 0.001 0.001 mg/ug
CF2 24 24 hours/day

Exposure Frequency EF 350 350 days/year [2]
Exposure Duration ED 6 24 years [2]
Averaging Time AT

Cancer 70- 70 years 2]

Non-cancer & 24 years [2]
Body Weight BW 15 70 kg 2]
gj::ncentratlon Shower CA,, Chernical Specific Chemical Specific pa/m? [3]
Exposure Time [1] ET none g2 Rours/day [4]
Water Ingestion Rate IR ater 1 2 liters/day [5]
References:
[1] Exposure Time is a parameter used only in inhalatian of volatiles while showering.
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “"Standard Default Exposure Factors';

CSWER Directive 9285.6-03; March 25, 1991,
[3] This pararneter is modeled. {Refer to the General information Repaort)
[4] USEPA, 1988. Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part A)

EPA/540/1-88/002; December, 1989,
[5] USEPA, 1995. Supplemental Guidance to RAGS, USEPA Region IV, November 1995,
Notes:  ing = ingestion cm® = square centimeters

ink = inhalation em® = cubic centimeters

ug = micrograms m® = cubic meters

mg = milligrams kg = kilograms

CEC-CU4.RI
MVL 08 36 F.1-5







APPENDIX F.2

TOXICITY PROFILES FOR HUMAN HEALTH
CHEMICALS OF POTENTIAL CONCERN






DRAFT

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8
percent of the earths crust. Higher soil concentrations are associated with
industries which burn coal and aluminum mining and smelting. Human exposures to
aluminum may occur through ingestion of foods grown in soil that contains
aluminum and use of antacids, antiperspirants, and other drug store items.
Aluminum in antiperspirants can cause skin rashes in some people. TFactory
workers who inhale large amounts of aluminum dust may develop lung problems.
Aluminum has caused lower birth weights in some animals. Studies have shown that
aluminum accumulates in the brains of people with Alzheimer’s disease. However,
any causal link between aluminum exposure and this disease is yet to be
demonstrated. Both human epidemiological studies and animal experiments strongly
suggests that aluminum is not a carcinogen.

References:
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological
Profile for Aluminum"; Agency for Toxic Substances and Disease Registry, U.S.

Public Health Service, October 1989,

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses
in tanneries, as well as the glass and wine making industries. Toxicity depends
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and
pastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea,
convulsions, and a severe drop in blood pressure. Subchronic effects include
hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and
lethargy. Chronic oral exposure has caused skin lesions, peripheral wvascular
disease, and peripheral neurcpathy. The USEPA has classified arsenic in Group
A, human carcinogen, based on increased incidence of lung cancer in occupational
studies.

References:

Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological
Profile for Arsenic"; Agency for Toxic Substances and Disease Registry, U.S.
Public Health Service, February 1992.

Iron. Iron is a metal which is required for a variety of physiological functions
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase-
mediated metabolic reactions. Only divalent forms of iron are absorbed. As
absorption occurs, divalent iron is biochemically converted to trivalent iron,
the biologically active form. Under normal conditions, absorbed dietary iron is
complexed to hemoglobin and transported to the liver for storage until needed for
physiclogical reactions. The balance of iron is regulated only by the amount of
dietary intake and the degree of intestinal absorption. Intestinal absorption
tends to be low (2 - 13%) except during pericds cf inecreased iron need when
absorption efficiency increases dramatically.

Acute iron toxicity has been well characterized following the accidental
ingestion of iron-containing preparations by children. Shortly after ingestiom,
the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later
signs include shock, metabolic acidosis, seizures, liver and/or kidney failure,
coma, and death, Chronic iron overload manifests as disturbances in liver
function, diahetes mellitus, and endecrine and cardiovascular effects.
Inhalation of iron containing dust or fumes in occupational settings may result

CEC-QU4.RI
MVL.06.96 F.2-%
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in deposition of irom particles in the lungs leading to interstitial fibrosis.
Autopsies of hematite miners noted an increase in lung cancer. However, the
etiology of the lung cancer may be related to factors other than iron exposure
such as cigarette, silica or PAH exposures.

References:
Aisen, P., Gohen, G. and Kang, J.0., 1990. Iron Toxicosis. Int. Rev. Exp.
Pathol. 31:1-46.

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology:
The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.0. amdur and
J. Doull. Maemillan Publishing Co. N.Y.

Manganese. Manganese is a naturally-occurring substance found in many types of
rock. It does mot generally occur in the environment as the pure metal, rather,
it is found combined with other chemicals such as sulfur, oxygen, and chlorine.
Manganese is mixed with iron to make wvarious types of steel. Manganese is a
component of some ceramics, pesticides, fertilizers, and in nutritional
supplements. In small doses manganese is beneficial to human health. Manganese
miners and steel workers exposed to elevated concentrations of manganese have
evidenced mental and emotional disturbances, and slow and clumsy body movements.
Target organs of manganese are the lung and CNS. When inhaled, manganese dust
can also cause lung irritation. EPA has classified manganese as a Class D, not
classifiable as to human carcinogenicity.

References:

Agency for Toxic Substances and Disease Registry (ATSDR}, 1991. "Toxicological
Profile for Mangamese"; Agency for Toxic Substances and Disease Registry, U.S,
Public Health Service, February 1991,

Bis(2-ethylhexyl)phthalate (DEHP). DEHP is used industrially as a plasticizer
for resins and is found in many plastic materials as it makes them more flexible.
It is also used in manufacturing organic pump fluids in electrical capacitors.
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea,
and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the
target organs are the liver, causing morphological and biechemical changes, as
well as the testes, producing damage to the seminiferous tubules. DEHP has
produced developmental and reproductive effects in laboratory animals including
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP
as a B2, probable human carcinogen,

References:
ATSDR, 1991. Toxicological Profile for Di{Z2-ethylhexyl)phthalate. Agency for
Toxic Substances and Disease Registry, U.5. Public Health Sexvice, October, 1991,

CEC-OU4 R
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Oral Dose-Response Data
for Carcinogenic Effects

Table F.3-1

Remedial Investigation, Operable Unit 4

Naval Air Station Cecil Field

Jacksonville, Florida

Weight of Oral Slops Test
Chemical 19 1 Factor Source - Exposure Route Tumor Type Study Source
Evidence Species
{ma/kg/day) (1)
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate B2 1.4E-02 IRIS Rat-mouse Qral-diet Liver IRIS
Inorganic Analytes
Aluminum D NE
Arsenic A 1.5E+00 IRIS Hurman Oral-drinking water Skin IRIS
Liver
Kidney
Lung
Bladder
Iron D NE
Manganese D NE

! Weight of Evidence {route-spacif
A = Human carcinogen.

ick

B = Probahle human carcinogen {B1 = limited hurnan evidence; B2 = sufficient human evidence).

c
D

Possible human carcinogen.
Not classifiable as to human carcinogenicity.

MNotes:  IRIS = Integrated Risk Information System on-line database search, current as of March 1996.

HEAST = Health Effects Assessment Summary Tables, current as of November 1995,

mg = milligrar.

kg = kilogram.

ND = no data.

NE = not evaluated.
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Table F.3-2
Inhalation Dose-Response Data
for Carcinogenic Effects

Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

Chemical g?;%r;tcgf, Inhalit;z?ors ope Source IB:;I%;E: Source S;:;tes Exr-‘])ooust:re TT"":;:r ;:::2’;
{mg/kg/day)(-1) (pg/m) 1)
Semivolatile Organic Compounds
bis{2-Ethylhexyl)phthalate D NE NE
Inorganic Analytes
Aluminum D NE NE
Arsenic A 15 IRIS 4,3E-03 IRIS Human Inhalation Lung IRIS
Iron D NE NE
Manganese D NE NE

' Weight of Evidence {route-specific):

Notes:

A = Human carcinogen

B = Probable human carcinogen (B1 = limited hurnan evidence; B2 = sufficient human evidence)
C = Possible human carcinogen

D = Not classifiable as to human carcinogenicity

1l

IAIS = integrated Risk Information System on-line database search, current as of March 1996.
HEAST =Health Effects Assessment Summary Tables, current as of November 1995,
mg = milligram.

kg = kilogram,
g = microgram.
m® = cubic meter.

NE = not evaluated.
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Table F.3-3

Oral Dose-Response Data
for Noncarcinogenic Effects

Remedial Investigation, Operable Unit 4
Naval Air Siation Cecil Field

Jacksonvilie, Florida

Chronic Subchronic
Chemical Cral RfD Oral RD Study Type Confidence Critical Effect | Test Animal Uncertaw:ty SS tudy
{mg/kg- Source (ma/ka- Source Level Factar ource
day) day)
Semivolatle Organic Compounds
bis{2-Ethylhexyl)phthalate 2.0E-02 RIS ND Oral-diet Medium Increased liver  Guinea pig 1000 HASL RIS
weight
Inorganic Analytes
Aluminum 1.0E+00 ECAD ND
Arsenic 3.0E-04 IRIS 3.0E-04 HEAST Oral-drinking Medium Hyper-pig- Human ap RIS
water mentation,
keratosis,
possible vas-
cular compli-
cations
Iran 3.0E-01 ECAD ND
Manganese Fecod 1.4E-01 RIS 1.4E-01 HEAST Chral-diet NA CNS effects Human 1 IRIS
All other 4 7E-02 iRIS ND Cral-diet NA CNS effects Human M
media RIS
! Uncertainty factars:
H = Variation in human sensitivity.
A = Animal to human extrapolation
S = Extrapolalion from subchronic to chronic NOAEL,
L = Extrapolation from LOAEL to NOAEL.
D = Inadequate data.
M = Medifying factor.
Notes: iRIS = Integrated Risk information System on-line database search, current as of March 1996.

HEAST = Health Effects Assessment Summary Tables, current as of November 1995.
ECAD = Environmental Criteria and Assessment Office of the LISEPA in response to a specific request.

mg = milligram,
kg = kilegram.
RfD = reference dose.

CNS = central nervous system.

ND = no data
NA = not applicable.
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Table F.3-4

Inhalation Dose-Response Data
for Noncarcinogenic Effects

Remedial investigation, Operable Unit 4
Naval Arr Station Cecil Field

Jacksonville, Florida

Chronic Subchronic
Chemical Study Confidence Critical Effect Test | Uncertainty | Study
RiC 5 RIC Type Level Animal Factor Source
2 ource a Source
(wa/m) (mg/m)
Semivolatie Organic Compounds
bis{2-Ethylhexyl)phthalate ND ND
Inorganic Analytes
Aluminum ND ND
Arsenic ND ND
Iran ND ND
Manganese 5.0E-02 IRIS ND Inhalation Medium Impaired neuro- Human 1000 H.L,D IRIS
behavioral func-
tion

' Uncertainty factors:

A = Animal to human extrapolation.

H = Variation in human sensitivity.

S = Extrapolation from subchronic to chronic NOAEL.

L = Extrapolation from LOAEL to NOAEL

D = Inadequate data,

M = Modifying factor.
Notes:; IRIS = Integrated Risk Information Systern en-line database search, current as of March 1996

Mg = microgram.

m® = cubic meter.

RiC = reference concentration.
ND = no data.

NA = not applicable,
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Table F.3-5
Dermal Dase-Response Data for Carcinogenic Effects

Remedial Investigation, Operable Unit 4

Naval Arr Station Cecii Field
Jacksonville, Florida

Compound I\EN..eight of Oral Slope Factor Oral Ab‘snrption Reference Dermal Stope Factor
vidence (ma/ka-day)-1 Efficiency {mg/kg-day)-1

Semivolatile Organic Compounds

bis{2-Ethylhexyl)phthalate B2 1.4E-02 100% Chadwick et al., 1982 1.4E-02

Inorganic Analytes

Aluminum D NE NE

Arsenic A 1.5E+00 98% Vahter, 1983 1.5E+00

Iron D NE NE

Manganese D NE NE

* Weight of Evidence (route-specific):
A = Human carcinogen
B = Probable human carcinogen (
C = Possible human carcinogen.

1]

Bi = limited human evidence; B2

D = Not classifiable as to human carcinogenicity.

Notes: For documentation concerning ora
mg = milligram,
kg = kiiogram.
NE = not evaiuated.

| slope factors, refer to Table 1.

= sufficient human evidence).
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Table F.3-6
Dermal Dose-Response Data for Noncarcinogenic Effects

Remedial investigation, Operable Unit 4
Naval Arr Station Cecil Field
Jacksonville, Florida

Chrenic Subehronic Oral Absorp- Dermai Dermalal Subchro-
Compound Oral RfD Oral RfD tion Efficiency Reference Chroni¢ RfD nic RD
(mg/kg-day) {mg/kg-day) (mg/kg-day) (ma/kg-day)

Semivolatile Organic_ Compounds
bis (2-Ethylhexyl)phthalate 2.0E-02 ND 100% Chadwick et al., 1982 2.0E-02 ND
Inorganic Analytes
Aluminum 1.0E+00 - ND 20% (1) 2.0E-01 ND
Arsenic 3.06-04 3 0E-04 98% Vahter, 1983 2.9E-04 2.8E-04
Iron J.0E- ND 2% Gover, 1991 6.0E-03 ND
Manganese 4.7E-02 ND 4% ATSDR, 1991b 1.9E-03 ND

{1} Inorganics lacking specific Infermation on absorption efficiency are assigned a default valus of 20% (USEPA Region Iv, 1995).

Notes: For decumentation concernin
mg = milligram.
kg = kilogram,
RID = reference dose.
ND = no data.

g chronic and subchronic oral RfDs, refer to Table M.3-3.
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TOTAL RECOVERABLE PETROLEUM HYDROCARBONS






DRAFT

The value reported for Total Recoverable Petroleum Hydrocarbon (TRPH) analyses
represent a composite of several types of organic chemicals. Because the
chemicals detected with this method can change from site to site, the associlated
toxicity may also change. There are no published dose-response values to evaluate
the risk associated with the results from TRPH analyses. However, Region IV
guidance (USEPA, 1995) recommends the application of Reference Doses (RfD) for
indicator compounds to various fractions of petroleum products for assessing
risks associated with media that contain petroleum. The RfDs considered
representative of the toxicity of the various fractions are: the RfD for n-hexane
is considered representative of toxicity of $5-G8 alkanes; the RfD for m-nonane
is considered representative of the toxicity of ¢9-c18 alkanes; the RfD for
cicosane is considered representative of the toxicity of €19-C32 alkanes; and the
RfD for pyremne is considered representative of C9-C32 aromatics. These surrogate
RfDs may be applied to estimated exposures or doses of the various fractions.
To determine relative concentration of each fraction, site samples are analyzed.

When the concentration of the various fractions comprising the petroleum is not
known, the TRPH toxicity can be conservatively estimated by the using lowest RfD
to represent the dose-response. This worst case scenario assumes all of the
petroleum present has the same toxicity as the fraction with the lowest RfD. As
discussed above C9-C32 aromatics, represented by pyrene, are considered the most
toxic. Therefore, a conservative assumption is to assume the entire TRPH
concentration is as toxic as the C9-C32 aromatic fraction. The oral RfD for
pyrene (0.03 mg/kg/day) can be used as a surrogate to calculate a noncancer
hazard gquotient for TRPH.
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RISK CALCULATIONS SPREAD SHEETS






TABLE F.5-1

DIRECT CONTACT WITIL AND INCIDENTAL INGESTION OF SURFACE SOIL

ADULT RESIDENT
Site 10
NAS Cecil Fleld
Jacksonville, Florida
EXPOSURE FARAMETERS EQUATIONS
PARAMETER BYMBOL VALUE UNITS BOURCE 41
CONCENTRATION SOIL cs chemical-specafi ical-specific CANCER RISK = INTAKE (my/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)”
INGESTION BATE IR 100 my/day USEPA, 1995
RACTION INGENTED Fl 100% unilesa USEFA, 1995 HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day}
[ADHERENCE FACTOR AF 1| mglemtevent [USEPA, 1995
ARSORFTION FRACTION ABS; chemical-specific umilcas USEPA, 1995
AMFACE AREA EXFOSEL SA 3,750 cm?* USEPA, 1992x
DOAE ABSORBED FYR EVENT DA,w chemical-specific mgiom*-evert  [USEPA, 1992a
CONVERSION FACTOR CF 1.008-09 kyg/ug Organic comvomion
(CONVERSON FACTOR CF 1.00E-06 ke/mg [norganic conversion INTAKE-ooxmion = C85 x IR x FI x CF x EF x Eb
noDY WEIGHT BW N Ly USEPA, 1991 BW x AT x 365 days/yr
FXPOSURE FREQUENCTY EF 350 | duys/year[1] [USEPA, 1995
EXFOSURE DURATION ED 24 years USEPA, 1995
AVERAGING TIME INTAKEpmamar = DA e X SA x EF x ED
CANCER AT m yourt USEPA, 1991 BW x AT x 365 days/yr

NONCANCER AT 24 yonrt USEFA, 1995
[£] Units for exposure frequency ars eveats/year in the calcubstion of the dermally absorbed dose. Yhere:
USEPA, 1991, Human Heaith Evalumtion Manual, Supplemenial Guidance: *Standerd Defaub Exposure. Factors™; DA_ = CSxAFx ABS, xCF
OSWER Directive 9285,.6-03.
USEPA, 199%a. Dermal Bxposure Assessment: Principles mod Applications; EPA/600/8-91/011B, Japuary 1992. Note; For noncarcinogenic effects, AT = ED.
USEPA, 1995. Supplamenta] Guidance 1o RAGS : Region 1V, Human Health Rigk Assessment Bull«tin Neo. 3.

ABB-Exviroomental Scrvices, Inc.

SOIL_[NG.XLS
10/9/96




TABLE F5|

DIRECT CONTACT WITH AND [NCIDENTAL INGESTION OF SURFACE SO0,

ADULT RESIDENT
Ske 10
NAS Cecll Ficld
Jackeomville, Florids
CARCINGGENIC EFFECTS
INORCANIC OR 30iL UNITS INTAKE ORAL CANCER RISK DERMAL INTAXKE DERMAL CANCER RISK TOTAL
RGANIC CONCEINTEATION INGESTION [ 21| INGESTION ABI[2] osrpy DERMAL CANCER
o Sl i) S - ux
|Arventc 2.7 mp/kg 1.3E-06 [1.5 1.9E-06 0.001 1.5 1.1E07 2.0E-06
SUMMARY CANCER RISK ZE-D6 X 1E-07 2E-D6
[ 1} Relatrve potency fuctors were appliod 1o the CSFa Far mrancgeme PAHs., Relative poency fadors am dorived in "Provisioml Csdane for Quartitstive Rk Asswsamont of Polycyclic Aromatic Hydmoarbone,” USEPA, 1993.
[2] USEPA Region IV gudence speafis sbscrption [adomn