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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 andMarine Corps installations. The Navy 
IR program follows the Department of Defense Environmental Restoration Program 
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 (RI/FS), and Remedial Design and Remedial 
Action at sites where chemicals were possibly disposed. The Preliminary 
Assessment and Site Inspection identifies the presence of pollutants. 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. 

Previous investigations have determined that Naval Air Station (NAS) Cecil Field 
has 18 waste sites that may pose a threat to human health or the environment. 
Therefore, anRI/FS willbe performed to address the extent, magnitude, and impact 
of possible contamination at these waste sites. 

This Remedial Investigation report for Operable Unit 8 summarizes the field 
program completed at Site 3 and presents the findings and conclusions reached 
during the investigation. 

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

ABB Environmental 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 (OIJ) 8, the Oil and Sludge Disposal 
Pit, &Naval Air Station (NAS) Cecil Field. The objectives of the RI (initiated 
in 1991) were (1) to characterize the nature and extent of contamination 
associated with OU 8 and (2) to gather sufficient data to complete the Baseline 
Risk Assessment (BRA) and FS of remedial alternatives. NAS Cecil Field is Located 
in western Duval County, Florida, approximately 14 miles west of Jacksonville, 
Florida. This document contains only the RI; the BRA and the FS have been 
completed under separate cover. A summary of the Baseline Risk Assessment is 
provided in Chapter 6.0. 

OU 8 was investigated from 1985 to 1994 to refine and quantify the conceptual 
understanding of site conditions resulting from wastes placed in the disposal 
pits. This RI relies on comprehensive measurements, analysis, and interpretation 
of site conditions including the use of groundwater, surface and subsurface soil, 
surface water, and sediment samples. These measurements and samples were 
collected over a 20 acre study area to describe the area1 and vertical 
distribution of contaminants. Based on these investigation results, health and 
ecological risks posed by the detected contaminants were evaluated. 

OU 8 was reportedly used to dispose of liquidwastes and sludge from the mid-1950s 
until 1975, although review of aerial photographs suggests the area was not 
disturbed prior to 1960. Liquid wastes including fuels, oils, solvents, paint, 
and paint strippers were typically taken to the site by the individual generators 
(i.e., the fuel farm, the Public Works, Aircraft Maintenance Department and the 
squadrons) in bowers (trailer mounted tanks) or 55-gallon drums, drained into 
the pit, and allowed to seep into the soil or evaporate. The pit wastes were 
burned when the liquid level approached the top. This burning procedure was 
repeated approximately once everythreemonths by the fire department. No records 
were kept on disposal practices and access to the site was uncontrolled; 
therefore, the amount of the liquid wastes disposed at OU 8 is unknown. 

On February 8, 1992 a Navy helicopter crashed into a wooded area located 
approximately 800 feet east of the OU 8 source area. The helicopter had a fuel 
capacity of between 1,800 and 2,000 gallons and ignited on impact. Although the 
crash site is not part of the OU 8 source area. it is within the OU 8 study area, 
and results and conclusions for the crash site have been included in this report. 

The former waste disposal activities appears to be responsible for the detection 
of certain volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCS), and inorganics in the soil and groundwater at OU8. The contaminants 
which appear associated with disposal activities and are observed to migrate from 
the pit area via groundwater are VOCs (chlorinated solvents) and SVOCs 
(dichlorobenzenes). The mostprevalentof these contaminants are the chlorinated 
solvents trichloroethene (TCE) and its transformationproducts l,l-dichloroethene 
(L,l-DCE) and 1,2_dichloroethene (1,2-DCE). The presence of transformation 
products of TCE (1,2-DCE and l,l-DCE) indicates the existence of favorable 
environmental and microbial conditions (e.g. nutrients, organic carbon, redox 
potential) at OU8. 
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EXECUTIVE SUMMARY 

ABB Environmental 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 (aU) 8, the Oil and Sludge Disposal 
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understanding of site conditions resulting from wastes placed in the disposal 
pits. This RI relies on comprehensive measurements, analysis, and interpretation 
of site conditions including the use of groundwater, surface and subsurface soil, 
surface water, and sediment samples. These measurements and samples were 
collected over a 20 acre study area to describe the areal and vertical 
distribution of contaminants. Based on these investigation results, health and 
ecological risks posed by the detected contaminants were evaluated. 

OU 8 was reportedly used to dispose of liquid wastes and sludge from the mid-1950s 
until 1975, although review of aerial photographs suggests the area was not 
disturbed prior to 1960. Liquid wastes including fuels, oils, solvents, paint, 
and paint strippers were typically taken to the site by the individual generators 
(i.e., the fuel farm, the Public Works, Aircraft Maintenance Department and the 
squadrons) in bowsers (trailer mounted tanks) or 55-gallon drums, drained into 
the pit, and allowed to seep into the soil or evaporate. The pit wastes were 
burned when the liquid level approached the top. This burning procedure was 
repeated approximately once every three months by the fire department. No records 
were kept on disposal practices and access to the site was uncontrolled; 
therefore, the amount of the liquid wastes disposed at au 8 is unknown. 

On February 8, 1992 a Navy helicopter crashed into a wooded area located 
approximately 800 feet east of the OU 8 source area. The helicopter had a fuel 
capacity of between 1,800 and 2,000 gallons and ignited on impact. Although the 
crash site is not part of the au 8 source area, it is within the au 8 study area, 
and results and conclusions for the crash site have been included in this report. 

The former waste disposal activities appears to be responsible for the detection 
of certain volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and inorganics in the soil and groundwater at OUS. The contaminants 
which appear associated with disposal activities and are observed to migrate from 
the pit area via groundwater are VOCs (chlorinated solvents) and SVOCs 
(dichlorobenzenes). The most prevalent of these contaminants are the chlorinated 
solvents trichloroethene (TCE) and its transformation products l,l-dichloroethene 
(l,l-DCE) and 1,2 -dichloroethene (1, 2-DCE) . The presence of transformation 
products of TCE (1,2 -DCE and l,l-DCE) indicates the existence of favorable 
environmental and microbial conditions (e.g. nutrients, organic carbon, redox 
potential) at OUS. 
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Based on the results of the confirmatory soil sampling and analysis, it is 
estimated that a TCE concentration of 146 pg/kg (fr om only two TCE detections in 
the vadose zone soil) remains in the vadose soil over an area of approximately 
8,000 ft2. It is further estimated that the TCE concentration of the leachate 
generated from the infiltration of precipitation through these soil would take 
approximately 23 years so that its concentration aftermixingwiththe top 10 feet 
of the Surficial Aquifer, would be less than 5 pg/1, the drinking water maximum 
contaminant level (MCL) for TCE. 

The groundwater contaminant plume is currently discharging to Rowe11 Creek 
approximately1,400 feetdovmgradientofthe disposal pit. Based on the estimated 
groundwater flow rate of 88 feet per year, groundwater frombeneath the disposal 
pit area would have reached Rowe11 Creek in the early 1970's, approximately lb 
years after disposal operations began. Considering retardation but ignoring 
microbial and abiotic degradation processes, itwill take approximately 35 years 
for the groundwater to naturally flush contaminants to concentrations below 
drinking water criteria. Including the 23 years estimated above, it would take 
approximately 58 years for the contaminants to leach naturally from the soil and 
flush naturally from the aquifer. 

All dissolved groundwater contaminants originating from the disposal pit area 
would be subject to a similar hydrologic transport as TCE. Dilution on the order 
of 99.2 percent diluted (diluted 133 times) or more is estimated for groundwater 
contaminants upon their discharging to andmixingwiththe surface water of Rowe11 
Creek. 

A.BFzA was completed at OU 8 to characterize the risks associated with exposures 
to site-related contaminants at OU 8 for human health and ecological receptors 
(ABB-ES, 1995). 

The cancer risk estimate for the surficial aquifer under future land use 
conditions (adult resident using contaminated groundwater as a potable water 
supply) was 3 in 1,000 (greater than the USEPA acceptable range of 1 in 10,000 
to 1 in l,OOO,OOO). The major contaminant contributing cancer risk was l,l- 
dichloroethene. The noncancer risk estimate (HI) for potable use of the surficial 
aquifer is 20 (greater than the USEPA and FDEP threshold of 1). Major 
contributors to thisHI aretrichloroethene, 1,2-dichloroethene, l,Z-dichloroben- 
zene, and l,l-dichloroethene. 

No risks were identified for terrestrial plant and invertebrate exposures to 
surface soil or for terrestrial wildlife resulting from exposures to selected 
contaminants in surface soil, surface water, and sediment. Results of laboratory 
groundwatertoxicitytestingindicate that exposure to undiluted groundwater from 
OU 8 may result in reduced survival and reproduction for the water flea and the 
fathead minnow. When groundwater was diluted approximately 20-fold (compared to 
the actual133-fold dilution into Rowe11 Creek), little toxicity was observed in 
the water flea or fatheadminnow. Analysis of the toxicity testing data supports 
the interpretation that groundwater discharging to Rowe11 Creek poses little risk 
to aquatic receptors. 

Conclusions regarding the physical characteristics of the OU 8 study area and the 
contaminants detected in surface water, sediment, surface soil, subsurface soil, 
and groundwater include: 
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Based on the results of the confirmatory soil sampling and analysis, it is 
estimated that a TCE concentration of 146 ~g/kg (from only two TCE detections in 
the vadose zone soil) remains in the vadose soil over an area of approximately 
8,000 ft2. It is further estimated that the TCE concentration of the leachate 
generated from the infiltration of precipitation through these soil would take 
approximately 23 years so that its concentration after mixing with the top 10 feet 
of the Surficial Aquifer, would be less than 5 ~g/2, the drinking water maximum 
contaminant level (MCL) for TCE. 

The groundwater contaminant plume is currently discharging to Rowell Creek 
approximately 1,400 feet downgradient of the disposal pit. Based on the estimated 
groundwater flow rate of 88 feet per year, groundwater from beneath the disposal 
pit area would have reached Rowell Creek in the early 1970's, apprOXimately 16 
years after disposal operations began. Considering retardation but ignoring 
microbial and abiotic degradation processes, it will take approximately 35 years 
for the groundwater to naturally flush contaminants to concentrations below 
drinking water criteria. Including the 23 years estimated above, it would take 
approximately 58 years for the contaminants to leach naturally from the soil and 
flush naturally from the aquifer. 

All dissolved groundwater contaminants originating from the disposal pit area 
would be subject to a similar hydrologic transport as TCE. Dilution on the order 
of 99.2 percent diluted (diluted 133 times) or more is estimated for groundwater 
contaminants upon their discharging to and mixing with the surface water of Rowell 
Creek. 

A.BRA was completed at au 8 to characterize the risks associated with exposures 
to site-related contaminants at au 8 for human health and ecological receptors 
(AllB-ES, 1995). 

The cancer risk estimate for the surficial aquifer under future land use 
conditions (adult resident using contaminated groundwater as a potable water 
supply) was 3 in 1,000 (greater than the USEPA acceptable range of 1 in 10,000 
to 1 in 1,000,000). The major contaminant contributing cancer risk was 1,1-
dichloroethene. The noncancer risk estimate (HI) for potable use of the surficial 
aquifer is 20 (greater than the USEPA and FDEP threshold of 1). Major 
contributors to this HI are trich10roethene, 1, 2-dichloroethene, 1, 2-dichloroben
zene, and l,l-dichloroethene. 

No risks were identified for terrestrial plant and invertebrate exposures to 
surface soil or for terrestrial wildlife resulting from exposures to selected 
contaminants in surface soil, surface water, and sediment. Results of laboratory 
groundwater toxicity testing indicate that exposure to undiluted groundwater from 
au 8 may result in reduced survival and reproduction for the water flea and the 
fathead minnow. When groundwater was diluted approximately 20-fold (compared to 
the actual 133-fold dilution into Rowell Creek), little toxicity was observed in 
the water flea or fathead minnow. Analysis of the toxicity testing data supports 
the interpretation that groundwater discharging to Rowell Creek poses little risk 
to aquatic receptors. 

Conclusions regarding the physical characteristics of the au 8 study area and the 
contaminants detected in surface water, sediment, surface soil, subsurface soil, 
and groundwater inclUde: 
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. Sufficient information was collected in the field or compiled from 
historical records to identify and assesshuman and ecological risks, 
extent and nature of contamination, and remedial alternatives for OU 
8 as a result of waste disposal operations from the mid-1950's to 
1975. 

Contaminant distribution from the waste disposal pit area is well 
defined in surface and subsurface soil at OU 8 and does not pose a 
risk to human or ecological receptors. 

Disposalpitareawastes are expected to continue to leach contamina- 
tion from vadose soil to groundwater for a period of approximately 
23 years. 

Groundwater from the disposal pit migrates and is interpreted to 
discharge into Rowe11 Creek. 

. Wastes deposited in the former disposal pit have contaminated 
underlying groundwater at OU 8 sufficiently to pose a. health risk if 
groundwater is used as a future potable (drinking) water supply. Use 
of untreated groundwater as a water supply poses an unacceptable 
carcinogenic risk of 3 in 1000 and a non-carcinogenic risk of 20. 

It is expected that a period of 58 years will be required for 
contaminants to leach naturally from soil and flush naturally from 
the aquifer. 

There are no unacceptable humanhealth or ecological risks associated 
with OU 8 for exposure to wetlands or to Rowe11 Creek surface water 
and sediments. 

. OU 8 is located in a Low traffic area along perimeter road and it is 
not certain at this time what the land use will be after base 
closure. The site is not servedby potable water or other utilities 
which are available to the east in the industrialized part of NAS 
Cecil Field. 

Based on the evaluation of data gathered during the OU 8 RI, the following data 
limitations were identified: 

. The distribution of groundwater contaminants between the source area 
monitoring wells and the area near the helicopter crash site 
(representedbythe cluster ofmonitoringwells containing CEF-3-28S, 
CEF-3-29D, and CEF-3-30DD) is based on the groundwater screening 
program (using temporary well screens and field laboratory analysis) 
and not monitoring wells. 

Based on the evaluation of data gathered during the OU 8 RI, no data gaps were 
identified thatwouldprevent the development and selection of a remedial action, 

Based on the evaluation of data gathered during the OU 8 RI, it is recommended 
that a program should be instituted to prevent risks associated with possible 
future use of OU 8 groundwater as a potable water supply. 

Sufficient information was collected in the field or compiled from 
historical records to ident:ify and assess human and ecological risks, 
extent and nature of contamination, and remedial alternatives for au 
8 as a result: of waste disposal operations from the mid-1950's t:o 
1975. 

Cont:aminant dist:ribut:ion from t:he waste disposal pit area is well 
defined in surface and subsurface soil at OU 8 and does not pose a 
risk to human or ecological receptors. 

Disposal pit area wastes are expected to continue to leach contamina
tion from vadose soil to groundwater for a period of approximately 
23 years. 

Groundwater from the disposal pit migrates and is interpreted to 
discharge into Rowell Creek. 

Wastes depos i ted in the former disposal pit have contaminated 
underlying groundwater at au 8 sufficiently to pose a health risk if 
groundwater is used as a future potable (drinking) water supply. Use 
of untreated groundwater as a water su"ply poses an unacce"table 
carcinogenic risk of 3 in 1000 and a non-carcinogenic risk of 20. 

It is expected that a period of 58 years will be required for 
contaminants to leach naturally from soil and flush naturally from 
the aquifer. 

There are no unacceptable human health or ecological risks associated 
with au 8 for exposure to wetlands or to Rowell Creek surface water 
and sediments. 

OU 8 is located in a low traffic area along perimeter road and it is 
not certain at this time what the land use will be after base 
closure. The site is not served by potable water or other utilities 
which are available to the east in the industrialized part of NAS 
Cecil Field. 

Based on the evaluation of data gathered during the OU 8 RI, the following data 
limitations were identified: 

The distribution of groundwater contaminants between the source area 
monitoring wells and the area near the helicopter crash site 
(represented by the cluster of monitoring wells containing CEF-3-28S, 
CEF-3-29D, and CEF-3-30DD) is based on the groundwater screening 
program (using temporary well screens and field laboratory analysis) 
and not monitoring wells. 

Based on the evaluat:ion of data gathered during the OU 8 RI, no data gaps were 
identified that would prevent the development and selection of a remedial action. 

Based on the evaluation of data gathered during the au 8 RI, it is recommended 
that a program should be instituted to prevent risks associated with possible 
future use of aU 8 groundwater as a potable water supply. 
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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), has been contracted by the Department 
of the Navy, Southern Division, Naval Facilities Engineering Command (SOUTHNAVFAC
ENGCOM). to conduct a Remedial Investigation/Feasibility Study (RI/FS) for 
Operable Unit (OU) 8 at Naval Air Station (NAS) Cecil Field in Jacksonville, 
Florida (Figure 1-1). Operable Unit (OU) 8 consists of Site 3, the oil and sludge 
disposal pit (Figure 1-2). The RI/FS is being completed under contract number 
N62467-89-D-0317-90 as part of the Navy's Installation Restoration (IR) program. 
This report addresses the results and conclusions of the Remedial Investigation 
(RI) including a summary of the human health and ecological baseline risk 
assessment (Chapter 6). The Baseline Risk Assessment (BRA) is reported separately 
(ABB-ES, 1995a). 

1.1 PURPOSE OF REPORT. This report documents the results of the OU 8 RI at NAS 
Cecil Field. The RI includes field and laboratory measurements; analysis of the 
observations; a description of the conceptual understanding of the type, extent, 
transport and fate of hazardous substances released at the site; and a summary 
assessment of risks to human health and the environment posed by the identified 
substances. Information gathered during this RI and during previous studies has 
facilitated a comprehensive evaluation of both the physical characteristics and 
environmental contamination at OU 8. The physical and chemical database for OU 
8 is used to support the BRA and FS (ABB-ES, 1995b). The RI, BRA, and FS for·OU 
8 are reported separately. 

The goals of the RI/FS are to assess the extent, magnitude, and impact of 
contamination at OU 8, to qualitatively and quantitatively assess the risks posed 
to human health and the environment, and to develop appropriate remedial action 
if the site poses a threat to human health and/or the environment. The RI/FS 
emphasizes the collection of sufficient information to complete the BRA and the 
FS. 

The RI process serves as the mechanism for data collection to identify source and 
migration pathway characteristics and for collection of other information required 
for the BRA and FS processes. The BRA and FS processes use the information 
collected in the RI to assess risks to human health and the environment, develop 
remedial action objectives (RAOs) I and to develop, screen, and evaluate potential 
remedial alternatives_ 

The objectives of the NAS Cecil Field RI/FS investigation at OU 8 include the 
following: 
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assess the nature 
groundwater, and in 
of OU 8; 

and extent of contamination in site soil and 
the surface water and sediment in Rowell Creek, east 

gather sufficient information to complete the human health and 
ecological risk assessments; 

collect sufficient data to complete an FS of remedial alternatives. 
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The RI/FS is being performed in accordance with the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) of 1980 and the Superfund 
Amendments and Reauthorization Act (SARA) of 1986, which established a series of 
programs for the cleanup of hazardous waste disposal and spill sites nationwide. 
One of those programs, the Defense Environmental Restoration Program (DERP), is 
codified in SARA Section 211 (10 U.S. Code [USC) 2701). The Navy's Installation 
Restoration (IR) program is a component of the DERP. 

1.2 SITE BACKGROUND. The mission of NAS Cecil Field (the facility) and available 
background information for the facility and OU 8 are presented in this section. 
A general description of NAS Cecil Field is given in Section 1.2.1. Section 1.2.2 
summarizes available historical information for the faCility and OU 8. Section 
1.2.3 provides a remedial review and status of NAS Cecil Field. 

1,2.1 Facility Description The official mission of NAS Cecil Field is to provide 
facilities, services, and material support for the operation and maintenance of 
naval weapons, aircraft, and other units of the operating forces as designated 
by the Chief of Naval Operations. Some of the tasks required to accomplish this 
mission include: 

operation of fuel storage facilities, 
provision of facilities and performance of organizational level aircraft 
maintenance, 
provision of facilities and performance of intermediate level aircraft 
maintenance, and 
maintenance and operation of an engine repair facility and test cells 
for designated turbo-jet engines. 

NAS Cecil Field comprises 11 departments and is host to more than 40 tenant 
commands (SOUTHNAVFACENGCOM, 1989). The facility currently supports a work force 
of approximately 11,000 civilian and military personnel and can accommodate 
approximately 3,500 residents in base quarters and housing. As a result of the 
Base Realignment and Closure (BRAC) Commission recommendations, NAS Cecil Field 
is scheduled to cease operations and close in 1998. 

1. 2.1.1 Facility Land Use NAS Cecil Field occupies more than 31,000 non
contiguous acres consisting of four distinct areas: the main facility (NAS Cecil 
Field), which occupies 9,516 acres; the Yellow Water Weapons Department, which 
occupies 8,091 acres directly north of the main facility; Outlying Landing Field 
(OLF) Whitehouse, which occupies 2,587 acres about 10 miles north of the main 
facility and the 11,072-acre Land Target Complex Detachment Astor, located 120 
miles south of the main base. The main facility, the Yellow Water Weapons 
Department, and OLF Whitehouse are shown on Figure 1-1. 

The main facility of NAS Cecil Field is located in southwestern Duval County, 
Florida, and is within the Jacksonville, Florida, city limits. The main facility 
consists of intersecting north to south and east to west runways bracketing the 
flightline and support facilities. These facilities occupy approximately 1,000 
acres in the northwest quadrant of NAS Cecil Field. The remaining acreage of the 
main base, including OU 8, is mostly undeveloped (SOUTHNAVFACENGCOM, 1989). 

1.2.1.2 Adjacent Land Use The greatest population density is approximately 14 
miles to the northeast in downtown Jacksonville, Florida. Land west and north 
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of the base is characterized as rural and is predominantly forested. Cary State 
Forest is 5 miles to the northwest. Small communities and scattered dwellings 
are located in the vicinity. A small residential area on Nathan Hale Road, which 
abuts the NAS Cecil Field property to the west, is an example of these rural 
communities. The rural community of Whitehouse is nearly adj acent to OLF 
Whitehouse, and the rural community of Halsema is approximately 1.8 miles to the 
south of OLF Whitehouse. The closest incorporated municipality is the town of 
Baldwin, which is centered approximately 6.4 miles to the northwest of the main 
facility entrance. 

To the east, the rural surroundings grade into a suburban fringe bordering the 
major east to west roadways. Low intensity commercial use, such as convenience 
stores and low density residential areas, characterize the land use in this 
eastern area. Herlong Airport lies approximately 4.5 miles east of NAS Cecil 
Field along State Road 228. A development called Villages of Argyle, Florida, 
consisting of seven separate villages or communities, is located to the southeast 
of NAS Cecil Field. To the east, a golf course and residential area border the 
base (SOUTHNAVFACENGCOM, 1989). The region becomes more urbanized as downtown 
Jacksonville, Florida, is approached. 

1.2.2 Site Description The historical OU 8, Site 3 oil and sludge disposal pit, 
is located immediately northeast of the intersection of Perimeter Road and the 
access road leading west from the south end of Lake Fretwell (Figure 1-2). The 
access road diagonally divides OU 8 with ~ north of the road and % south of the 
road. Based on information in the Initial Assessment Study (lAS) report, the pit 
was reported to be approximately 50 to 100 feet in diameter and 3 to 5 feet deep. 
However, the figures in the lAS show the historical pit area having dimensions 
of approximately 100 feet wide and 200 feet long or 20,000 square feet (Figure 
1-3). It is not known why the discrepancy in the disposal pit dimensions exists. 
Except for investigation derived wastes (lDW) storage areas, OU 8 has an area of 
relatively featureless terrain; hence I the former pit cannot be visually located. 
The most prominent features within the former disposal pit area are the IDW 
storage areas (see Figure 1-3). lDW stored in these areas consist of soil from 
the installation of moni toring wells and soil borings. Two of the three locations 
where IDW was placed in shallow excavations are mounded 2 to 4 feet above the 
surrounding land surface. IDW from the 1991 investigation, the northernmost IDW 
location, was placed in an unlined excavation such that the top is level with the 
land surface. The IDW area located immediately south of the 1991 storage area 
contains IDW from the 1993-1994 investigation of OU 8. This area is lined with 
high density polyethylene (HDPE) and is mounded approximately 2 feet above land 
surface. Directly south of this area is the third area which contains IDW from 
remedial investigations at OU 7. This area is lined with HDPE and is mounded 
approximately 4 feet above land surface. 

au 8 and the immediate surrounding area have no present use. Vegetation on the 
site consists of low weeds and briers. To the east and southeast the study area 
grades into wetlands adjacent to Lake Fretwell and Rowell Creek. To the north 
of the historical pit area is Site 4 which is vegetated with pine trees, weeds, 
and grass. Perimeter Road is immediately to the west of OU 8 and a pine forest 
is west of Perimeter Road. No indication of stressed vegetation has been observed 
at OU 8. Surface water flow is locally to the east. Major drainage pathways are 
the roadside ditches along the access road, which slope slightly down toward Lake 
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Fretwell. Closer to Rowell Creek and within a 6 acre wetland. a drainage swale 
--. extends from south of the access road south to southeast approximately 400 feet 

to Rowell Creek. 

The effluent discharge structure (outfall) for the Federally Operated Treatment 
Works (FOTW) is approximately 20 feet south of the Lake Fretwell Dam and 
discharges directly to Rowell Creek. In the vicinity of the effluent discharge 
structure. concrete rubble (generally greater than 1 foot in diameter) has been 
spread on the banks of Rowell Creek. This rubble appears to be acting as an 
erosion control structure intended to stabilize the soil and discharge structure. 

1.2.3 Remedial Review and Status The first environmental study for the 
investigation of waste handling and/or disposal sites at NAS Cecil Field was 
completed between 1983 and 1985 by Geraghty and Miller, Inc. This study was 
followed by an lAS completed by Envirodyne Engineers in 1985. The lAS was 
completed under the Navy Assessment and Control of Installation Pollutants (NACIP) 
program, which was a precursor to the Navy's present Installation Restoration (IR) 
program. In 1988, a Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) was completed by Harding Lawson Associates. The RFI acted 
on the recommendations of the lAS. OU 8 was included in both the lAS and the RFI. 

NAS Cecil Field was placed on the National Priority List (NPL) by the U. S. 
Environmental Protection Agency (USEPA) and the Office of Management and Budget 
in December 1989. A Federal Facility Agreement (FFA) for NAS Cecil Field was 
signed by the Florida Department of Environmental Protection (FDEP, formerly the 
Florida Department of Environmental Regulation [FDER]), USEPA, and the Navy in 
1990. Following the listing of NAS Cecil Field on the NPL and the signing of the 
Site Management Plan (SMP) , remedial response activities at the facility were 
conducted under CERCLA authority. 

NAS Cecil Field has several sites where hazardous wastes may have been handled, 
spilled, or buried. These individual sites are currently referred to as potential 
sources of contamination (PSCs). The name "site'l is applied to PSCs that are 
currently under investigation at NAS Cecil Field. At the time of the facility's 
listing on the NPL, 18 PSCs had been identified. The RFI identified another PSC 
(PSC 19). Remedial response activities are currently underway at Sites 1, 2, 3, 
5, 7,8, 10, 11, 14, 15, 16, and 17. Field investigation plans were prepared for 
the investigation of PSCs 4, 6, 9, 12, 18, and 19 (ABB-ES, 1995c). Site 13 was 
transferred to the UST program. 

In 1993, NAS Cecil Field was slated for closure by the Base Realignment and 
Closure (BRAG) Commission. An Environmental Baseline Survey (EBS) was completed 
as the first step in the closure process. The EBS identifies parcels of land for 
sale, lease, or investigation depending on the condition of the parcel. OU 8 was 
classified in the November 1994 EBS as red (release of hazardous substances has 
occurred, but required remedial actions have not yet been taken) (ABB-ES, 1994a). 

1.2.4 History of OU 8. Site 3 In previous investigations, OU 8 was presented 
as a part of au 2 (originally containing Sites 3, 5, and 17). In October 1993, 
at the 1994 fiscal year (FY) SMP meeting, the USEPA, FDEP, and the Navy identified 
au 8 as a separate operable unit. While the investigations for Sites 5 and 17 
of au 2 were complete, it was noted that the OU 8 study area was much larger than 
historical information suggested and needed further investigation. Rather than 
delay progress in all three sites of OU 2 and in order to facilitate investigation 
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procedures, it was decided to proceed with the remediation process for Sites 5 and 17 under OU 2 and to investigate Site 3 as OU 8. 

OU 8 was used to dispose of liquid wastes and sludge from as early as the mid-1950s (possibly as recent as 1960 based on aerial photography which showed no evidence of a disposal pit) until 1975. Liquid wastes were typically taken to the site by the individual shops (i.e., fuel farm, Public Works, Aircraft Intermediate Maintenance Department, and the squadrons) in bowsers (trailer mounted tanks) or 55-gallon drums, drained into the pit, and allowed to seep into the soil or evaporate. The pit wastes were burned when the liquid level approached the top. This procedure was repeated approximately once every three months by the fire department (Envirodyne Engineers, 1985). 

An estimated 200 to 300 gallons of waste oil, fuel, and tank sludge from the fuel farm were disposed of weekly at the site. Although much of this volume consisted of water, it is estimated that between 210,000 and 310,000 gallons of wastes from the fuel farm were disposed of throughout the operation (20 years) of the site. 

Liquid wastes generated by the squadrons, Aircraft Intermediate Maintenance Department, and Public Works were also disposed of at OU 8. These wastes included fuels, oils, solvents, paint, and paint strippers. No records were kept on disposal practices, and access to the site was uncontrolled; therefore, the actual amount of liquid wastes disposed of at OU 8 is unknown. 

Estimates developed during the lAS indicate the total quantity dumped from all sources during the site operation are as follows: waste paints, 4200 gallons; spent solvents, 110,000 gallons; paint thinners, 20,000 gallons and petroleum-oillubricant (POL) wastes, 440,000 gallons; waste fuel, oil and sludge contaminated water, 210,000 to 310,000 gallons. Following closure of the site in 1975, the pit was filled and covered with soil (Envirodyne Engineers, 1985). 

On February 8, 1992, a Navy helicopter crashed into a wooded area located approximately 800 feet east of the historic OU 8 source area (see Figure 1-3). The helicopter had a fuel capacity of between 1,800 and 2,000 gallons and igni ted on impact. Soil and groundwater contamination were initially assessed by Environmental Science and Engineers, Inc. (ES&E), in August and September 1993 during a Preliminary Contamination Assessment (PCA). The results of the PCA, presented in a preliminary contamination assessment report (PCAR) indicated the presence of excessively contaminated soil (soil yielding an organic vapor analyzer [OVA] value greater than 50 parts per million [ppm]) in 9 of 31 soil borings and the presence of chlorinated solvents in groundwater. Results of this investigation are presented in Appendix A. Details of the OU 8 disposal pit area investigations are presented in the following section. 

As part of the current investigation of au 8, available historic aerial photographs have been reviewed. This review indicates that no visible disturbance is evident at the site in photographs from 1943, 1952, and 1960. The lAS indicates that OU 8 disposal operations began in the mid 1950' s but, as previously stated, no disturbance is evident in the 1960 aerial photo. Based on the available aerial photographs, it appears that OU 8 disposal operations began between 1960 and 1969. The 1969 photograph shows the basic outline of the site (as evidenced by disturbed areas) to be circular and about 100 feet in diameter (8,000 square feet). This photograph also shows a linear feature (approximately 10 feet wide and 50 feet long) on the south side of the disturbed area that 
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appears to be a trench filled with liquid. Aerial photographs from 1972, 1973, 
1975, and 1984 show that OU 8 became progressively more vegetated, indicating that 
disposal activities were discontinued sometime in the early 1970's. 

1.2.5 Previous Investigations Investigation of the disposal areas at OU 8 began 
in 1985. Each investigation completed is discussed in this section in 
chronological order. Findings, conclusions, and recommendations from these 
previous investigations are presented and summarized in Appendix A and Table 1-1. 

1. 2.5.1 Initial Assessment Study (lAS) the lAS (Envirodyne Engineers, 1985) was 
completed to identify hazardous waste sites at NAS Cecil Field warranting further 
investigation and was accomplished through a records search of historical data, 
aerial photographs, field inspections, and personnel interviews. No intrusive 
field investigations were conducted. Eighteen sites were identified during the 
lAS, including Site 3. Site 3 was studied along with Site 4, another disposal 
area, due to their close proximity. The information collected during the lAS led 
to the initiation of RFI field activities at OU 8 (Site 3). 

1.2.5.2 Resource Conservation and Recovery Act (RCRA) Facilities Investigation 
(RFI) The RFI (Harding Lawson Associates, 1988) included a site reconnaissance, 
a magnetometer survey, the installation of two monitoring wells (CEF-3-l and CEF-
3-2) with the subsequent sampling and analysis of groundwater, and collection of 
water level measurements. The monitoring well locations are shown on Figure 1-3. 
The location of the disposal pit is unknown precisely due to the featureless 
landscape of the site. The site was vegetated, mostly with low weeds and briers. 
Debris consisting of soil, wire, and other miscellaneous material was observed 
along the north side of the service road. 

The magnetometer survey was completed and no anomalies were found. A very low 
frequency (VLF) sensor detected higher than background conductivity over two areas 
of the historical pit area, one in the northern part and a smaller one in the 
southern part. The readings in the northern part were attributed to the disposal 
pit, and the readings from the southern part were thought to represent a smaller 
secondary disposal pit. 

Monitoring well CEF-3-1 had a screened interval from 10 to 20 feet below land 
surface (bls) and CEF-3-2 had a screened interval of 30 feet (10 to 40 feet bls). 
Water elevations were interpreted to indicate a southwest groundwater flow which 
is nearly opposite to anticipated flow toward Rowell Creek. A "mounded" condition 
was speculated to exist due to the closure of the oil and sludge pit with an 
unspecified soil. Analytical results from unfiltered groundwater samples 
collected during the RFI indicated the presence of 1,1 dichloroethane (210 I'g/l), 
l,l-dichloroethene (110 I'g/l), l,l,l-trichloroethane (88 I'g/l), ethylbenzene (10 
I'g/l), toluene (8 I'g/l) , naphthalene (280 I'g/l), 2-methylnaphthalene (190 I'g/l), 
4-methylphenol (29 I'g/l) , bis(2-ethylhexyl)phthalate (19 I'g/l) , lead (164 I'g/l), 
and chromium (90 I'g/l). 

Based on the results of the RFI, a Corrective Action Plan (CAP) was recommended 
to further investigate the lateral and vertical extent of the hazardous 
constituents found at the site. 

1.2.5.3 1991-92 Remedial Investigation Activities RI activities conducted by 
ABB-ES during fall 1991 and spring 1992 included: a ground penetrating radar 
(CPR) survey to identify and delineate areas of disturbed site soil; groundwater 
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Table'I-1 
Findings and Conclusions from Previous Investigations 

Remedial Investigation 
Oporable Unit B 

Naval AJr Station Cecil Reid 
Jacksonville, Aorida 

Previous Study Tasks Completed Findings Recommendations 

Initia' Assessment 1. Records search I. Summarized available historical informa- l. Confirmation investigation recommended at Site 3. 
Study (lAS) 2. Onsite survey tion for Site 3. 2. Install and sample two surficial wells monitoring wells. 
(Enviradyne, 1985) 3. Estimate waste quantities 2. Identified waste oil, fuel, tank sludge, sol- 3. Collect one surface watsr and one sediment sample 

3. Site ranking vents, paint, paint strippers. from Rowell Creek. 
4. Recommendations for future 3 Estimated waste quantities: 

study fuel, all, and sludge contaminated 
wator: 310,000 gallons 
waste paint: 4,200 gallons 
spent solvents: 110,000 gallons 
petroleum and organic lubricant 
(POL) wasto: 440,000 gallons paint 
thinners: 20,000 gallons 

ReM. Facility Investi- 1. Site reconnaissance. 1. Groundwater: 1. Corrective action is recommended. 
gatian (RFI) 2. Geophysical survey. 1,1-dichlaraothano 210 JJQ/ I 
(Harding Lawson Asso- 3. Monitoring well Installation 1,1-dichlaraotheno 110 JJQ/ I 
ciates, 1988) (two wolls). othylbonzono 10 JJQ/ I 

4. Collection of groundwater sam- taluono B JJQ/ I 
pies. 1 , 1, 1-trichloroethane 88 pgj I 

4-methylphenal 29 JJQ/ I 
bis(2-othylhoxyl)phthalato 19 JJQ/ I 
naphthalene 280 JJQ/ I 
2-mothylnaphthaleno 190 JJQ/ I 
chromium 90 pg/ I 
load 164 JJQ/ I 

See notes at end of table. 



Table 1-1 (Continued) 
Findings and Conclusions from Previous Investigations 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Rorida 

Previous Study Tasks Completed Findings Recommendations 

RI/FS Workplan for 1. Summarize existing data. 1. No sampling completed. 1, Well installation and sampling. 
QUs 1, 2, and 7 2. Define RI/FS objoctivo •. 2. Soil sampling. 
(ABB-ES, 1991) 3. Develop sampling approach to 3. Surface water and sediment sampling. 

achieve RifFS objectives. 

Technical Marnoran· 1. Tho 1993/1994 fiold program com- 1. Findings discussed in Chapter 4.0, 1. Complete screening program to characterize extent 
dum for Supplemental plotod. Nature and Extent of Contamination. of detected contaminants in soli and groundwater. 
Sampling (ABB-ES, 2. Summary of contamination detected 2. Hazardous constituents detected in soil 2. Complete confirmation sampling, based on results 
1992c) In soil, sediment, surface water, and and groundwater. of screening program. 

groundwater. 3. Horizontal and vertical extent of con- 3. Number and location of samples (per media) to be 
3. kientificatlon of additional information taminants not fully characterized at the finalized with agency approval. 

required to characterize site contami- site. 
nation. 4. Data gathered not sufficient to com-

plete a Baseline Risk Assessment. 

Notes: pg/l = micrograms per liter. 
RifFS :0:: Remedial Investigation/Feasibility Study. 
ReRA = Resource Conservation and Recovery Act. 



headspace screening for volatile organic compounds (VOCs); a piezocone (direct 
technology) survey to investigate subsurface lithology and to collect subsurface 
soil and groundwater samples; soil sampling; monitoring well installation and 
collection and analyses of groundwater samples; hydraulic conductivity testing; 
and collection of water level measurements from monitoring wells. 

The results of these investigations, as summarized in the Technical Memorandum 
for Supplemental Sampling at Operable Units 1,2, and 7 (TMSS)(ABB-ES, 1992a), 
are summarized below for au 8. 

GPR Survey. The GPR survey was conducted on October 9 and 10, 1991, to locate 
areas of disturbed soil. Delineation of precise areas of disturbed subsurface 
materials was not achieved; however, groundwater headspace screening was conducted 
in areas where GPR equipment had detected disturbed materials. 

Groundwater Headspace Screening. Groundwater screening was conducted on October 
15 and 16, 1991, (Figure 1-4) using onsite gas chromatographs (GCs) equipped with 
electron capture detectors (ECDs) and flame ionization detectors (FIDs) to 
identify VOCs, specifically chlorinated aliphatics and aromatic organics. 1,1,1-
Trichloroethane (TCA) , trichloroethene (TCE) , tetrachloroethene (PCE) , toluene, 
and xylenes were detected. TCA was detected at the highest concentrations. 

Piezocone Survey. A piezocone survey was conducted on October 15, 1991, to 
collect lithologic information on subsurface soil in the vicinity of OU 8 (Figure 
1-4). Fine-grained to silty sands with occasional lenses of cemented sand were 
detected to a maximum depth of approximately 59 feet bls. 

Soil Sampling. Eight soil borings were installed at OU 8 on December 3 and 4, 
1991 (Figure 1-4). Soil samples were collected from 0 to 2 feet bls and 2 to 4 
feet bls in each boring and analyzed for USEPA TCL organics and TAL inorganics. 
The analytical results from this effort are summarized in Appendix A. The results 
of the organic fraction analyses indicated the presence of VOCs and several 
semivolatile organic compounds (SVOCs) characteristic of solvents, plasticizers, 
and petroleum. The results of the inorganic analyses detected chromium. 

Monitoring Well Installation. A total of eight monitoring wells were installed 
in December 1991 (Figure 1-4). Six of the wells were screened in the upper 
portion of the surficial aquifer (approximately 4 to 14 feet below land surface 
[bls]), one well was installed in the lower portion of the surficial aquifer 
(approximately 58 to 68 feet bls), and one well was installed in the intermediate 
dolomite aquifer (approximately 100 to 110 feet bls). 

Groundwater Sampling. Groundwater samples were collected for analysis of TCL 
organics, TAL inorganics, and total recoverable petroleum hydrocarbons (TRPH) on 
November 19, 1991 (Figure 1-4). Evaluation of analytical results, which are 
summarized in Appendix A, indicates the presence of VOCs characteristic of 
solvents, particularly l,l,l-TCA, 1,1-dichloroethane (l,l-DCA), TCE, and 1,2-
dichloroethene (1,2-DCE). 

Hydraulic Conductivity Testing and Water Level Elevation Determination. Slug 
tests were conducted in all new wells installed at the site on December 16, 1991. 
The hydraulic conductivity for monitoring wells screened in the upper part of the 
surficial aquifer ranged from 1.1 feet per day (ft/day) to 3.7 ft/day compared 
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to 1.3 ft/day for the lower part of the surficial aquifer. Hydraulic conductivity 
for the intermediate aquifer averaged 12.6 ft/day. Water level measurements were 
taken on November 19, 1991, and again on April 29, 1992. The depth to water 
averaged approximately 4 feet bls, which corresponds to an elevation of 
approximately 71 feet above mean sea level (msl). The depth to groundwater varies 
seasonally_ Based on the water level measurements, groundwater at au 8 in the 
vicinity of the disposal pit was interpreted to flow horizontally to the southeast 
and vertically downward. 

Several data needs were identified after the 1991 to 1992 RI activities at OU 8. 
These consisted primarily of data required to further assess the nature and extent 
of soil and groundwater contamination. Recommendations to obtain the data were 
presented in the TMSS. 

1.3 CONCEPTUAL UNDERSTANDING BASED ON SITE HISTORY AND PREVIOUS INVESTIGATIONS. 
Based on the historical information collected, waste liquids (primarily spent 
solvents and wastewater containing waste fuel, oil, and sludge) were discharged 
into a disposal pit (8,000 to 20,000 square feet in area) from approximately 1955 
to 1975. Liquid waste drained directly to the underlying vadose zone (above the 
water table) and phreatic zone (below the water table) soil and groundwater. The 
addition of these liquid contaminants to the groundwater would be expected to 
create a localized mound on the water table. The mounding is believed to have had 
the potential to spread the contaminants radially (horizontally and downward) from 
the disposal pit. When the discharge ceased, the mound would have subsided, 
leaving contamination in what is now the vadose zone soil. After the initial 
spreading caused by the mounding, the contaminants would migrate with the flow 
of groundwater. Any contaminants remaining within the initial mound area vadose 
and phreatic zone soil would serve as a continuing source of groundwater 
contamination. Based on the horizontal groundwater flow direction and rate 
estimated from the 1991 to 1992 investigation data, the dissolved contaminants 
in the shallow groundwater are expected to have migrated approximately 900 feet 
to the southeast of the source area in the 37 years (1955 to 1992) since disposal 
operations began. Based on the vertical groundwater gradients during the 
operational period, the migration of dissolved contaminants would also be expected 
to have a downward flow component from the waste disposal pit area. 

Based on the estimated flow direction and topographic and surface drainage 
features, the shallow groundwater would be expected to discharge to Rowell Creek, 
approximately 1,400 feet southeast of the former waste disposal pit area. This 
conceptual understanding presents the basis for the additional site investigative 
activities described in Chapters 2, 3, and 4. 

1.4 REPORT ORGANIZATION. The NAS Cecil Field OU 8 RI report consists of seven 
chapters and has been prepared in accordance with Guidance for Conducting Remedial 
Invescigacions and Feasibilicy Scudies Under CERCLA (USEPA, 1988a). Chapter 1.0 
contains a description and qistory of the site. Site characterization activities 
and field programs completed for OU 8 are described in Chapter 2.0. This chapter 
focuses on the screening program completed, sampling locations selected, analyses 
completed, and the rationale for sample collection. 

Chapter 3.0 provides descriptions of 
area, such as surface features, 
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Descriptive groundwater chemistry (water quality measurements) and soil chemistry 
are also presented in Chapter 3.0 to augment the discussion of different aquifers 
and soil units present at au 8. 

The findings of media (groundwater, surface water, sediment, and soil) sampling 
at au 8 are addressed in Chapter 4.0. This chapter integrates the analytical 
results with the findings of subsurface and hydrogeologic investigations to assess 
the nature and extent of contamination present at au 8. 

Contaminant fate and transport are discussed in Chapter 5.0. Chapter 6.0 presents 
a summary of the BRA, which is being completed under separate cover. A summary 
and conclusions of the RI for au 8 are presented in Chapter 7.0. References and 
technical appendices are included at the end of the report. 
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2.0 STUDY AREA INVESTIGATION 

The study area investigation was conducted to quantify, confirm, and adjust the 
concep tual unders tanding of the site conditions presented in Chapter 1.0. 
Subsection 1.2.3, in the previous chapter, presents the findings and conclusions 
from previous investigations. The data collection efforts completed during the 
1993 to 1994 RI activities for au 8 are presented in this chapter. 

The 1993 to 1994 RI activities were conducted in accordance with the approach 
proposed in the TMSS. The supplemental investigative activities outlined in the 
TMSS for au 8 consisted of a screening program for soil and groundwater and a 
confirmatory sampling program. Estimates of the number of wells, soil borings, 
and surface soil samples were proposed in the TMSS. Confirmatory sampling 
locations were identified (in consultation among the FDEP, USEPA, and the Navy) 
following completion of the screening program. 

Confirmatory soil and groundwater sampling locations for au 8 were documented in 
the following memoranda, which are presented in Appendix B: 

rationale for monitoring well placement at au 8, dated January 12, 1994; 
and 

surface and subsurface soil sampling locations at au 8, dated November 
21, 1994. 

The 1993 to 1994 RI field activities at au 8 consisted of the following: 

site reconnaissance; 

sampling and chemical analysis of surface water, sediment, surface and 
subsurface soil; 

monitoring well installation; 

groundwater sampling and chemical analysis; 

hydraulic conductivity testing; 

water level elevation measurements; and 

biological testing. 

2.1 SURFACE FEATURES. Investigations completed to characterize existing surface 
features at the site included surveying, site reconnaissance, and wetlands and 
habitat mapping. 

Surveying of all sampling stations at au 8 was completed during the 1993 to 1994 
RI investigation. During the survey, which used the global positioning system 
(CPS) and conventional laser surveying techniques, several monuments were 
established at NAS Cecil Field, including one at au 8, to facilitate future 
surveying efforts. An elevation and location survey was performed to locate all 
monitoring wells, soil borings, surface soil samples, and surface water and 
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sediment samples at OU 8. Each land surface elevation and the top of casing (for 
monitoring wells) elevation at OU 8 were surveyed vertically to a minimum degree 
of accuracy of 0.01 foot based on the National Geodetic Vertical Datum (NGVD) of 
1929. Sampling stations were located areally to the nearest 0.1 foot based on 
the Florida State Plane Coordinate System (North American Datum, 1983 to 1990). 
Monitoring wells installed during previous investigations were resurveyed. 

Site reconnaissance was ongoing during the current investigation. Information 
regarding surface features observed during site reconnaissance is summarized in 
Section 3.1. 

2.2 CONTAMINANT SOURCE INVESTIGATIONS. Information on the source of materials 
deposited in the waste disposal pit at OU 8 was evaluated during the preparation 
of the lAS (Envirodyne Engineers, 1985). Subsection 1.2.3 summarized the findings 
and conclusions of the lAS. Contaminant source investigations completed during 
this RI/FS investigation included geophysical surveys, reviews of historical 
aerial photographs, site reconnaissance, surface and subsurface soil sampling, 
monitoring well installation, and groundwater sampling. 

2.3 SURFACE WATER AND SEDIMENT INVESTIGATIONS. To supplement the one location 
sampled in 1993 (RC-SW/SD/BIO-3) and to better define the reach of Rowell Creek 
into which contaminated groundwater from OU 8 is interpreted to discharge, surface 
water and sediment samples were collected on November 21, 1994, from two locations 
(CF-SW/SD-l and CF-SW/SD-2) (Figure 2-1). The locations were upgradient and 
downgradient of surface water, sediment, and biological monitoring station RC
SW/SD/BIO-3 (Figure 2-1). The purpose of the surface water and sediment 
investigation was to assess potential contaminant migration through groundwater
surface water interaction, surface runoff, and/or soil erosion and to assess 
potential human health and ecological risks. The up gradient location was intended 
to be collected downgradient of the FOTW wastewater outfall, yet upstream of the 
zone where groundwater was interpreted to discharge to Rowell Creek. The 
downgradient location was intended to establish contaminant concentrations after 
the groundwater plume has discharged to Rowell Creek. In the sampling location 
nomenclature, "SDII and IISW,. denote sediment and surface water, respectively. 

Surface water samples were collected by facing upstream and directly immersing 
the bottle, taking care to avoid stirring up sediment. Sediment samples were 
collected by using a hand auger or ponar dredge sampler to obtain sediment from 
the stream bed at a depth of approximately 0 to 1 foot. VOC jars were filled with 
sample material from the middle of the auger bucket. The remaining sample 
containers were filled with homogenized sediment. Augers, stainless-steel spoons, 
and glass bowls were decontaminated prior to use and between each sample location. 
The date, time, and location of the samples were logged by field personnel. 

Field measurements of surface water pH, temperature, depth, turbidity, 
conductivity, and dissolved oxygen were recorded at each sample location by field 
personnel. The results of these measurements are presented in Chapter 5.0 of the 
BRA (ABB-ES, 1995). Surface water and sediment samples were analyzed for target 
compound list (TCL) organics and target analyte list (TAL) inorganics. Detection 
limits lower than the contract-required detection limits (CRDLs) were used for 
all volatile organic compounds (VOCs) and selected metals during the surface water 
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and sediment analytical program. The metals with lowered detection limit are: 
beryllium, 0.2 ~g/2; cadmium, 0.2 ~g/2; and silver, 0.1 ~g/£. Total organic 
carbon (TOC) analyses were completed for all sediment samples. Total recoverable 
petroleum hydrocarbon (TRPH) analyses were completed on samples from selected 
sediment sampling locations. Wet chemistry analyses were performed on the surface 
water samples, which included hardness and nutrients analyses. Hexavalent 
chromium analysis was performed on select surface water and sediment samples for 
evaluating whether this more toxic form of chromium was present. Samples were 
analyzed in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D quality control (NEESA, 1988). The results of the surface water 
and sediment sampling conducted in the vicinity of au 8 are presented in Chapter 
4.0. 

2.4 SOIL INVESTIGATIONS. The soil investigations were conducted to characterize 
the nature and extent of contamination identified as present by the previous 
investigations. This was accomplished by conducting a screening program using 
onsite laboratory analysis, followed by confirmatory sampling and analysis at 
Level IV quality control. 

2.4.1 Soil Screening The soil screening program comprised two series of sample 
location designations, AGSS and GS. The AGSS series was conducted in Spring 1994 
as part of an accelerated effort to delineate the contamination detected in the 
surface soil (0 to 2 feet bls) in the area of the waste disposal pit and eastward 
toward Rowell Creek. The GS series was conducted in conjunction with the 
groundwater screening program (see Subsection 2.7.1), and covered the disposal 
pit as well as the area to the east, south, and southeast of OU 8. The locations 
of the AGSS and GS series samples are presented on Figures 2-2 and 2-3, 
respectively. The soil boring logs are presented in Appendix C. The AGSS 
surface soil samples were submitted for onsite laboratory VOC and TRPH (AGSS-3-1 
through AGSS-3-66) analyses. The GS borings were advanced by hollow stem auger 
(HSA) method with split spoon samples collected continuously to the water table. 
Once into the water table, Aquaprobern sampling procedures were employed (see 
Subsection 2.7.1). 

The soil samples at each location were field-screened to the water table with a 
PID or FID. Two soil samples from each boring were submitted for onsite 
laboratory VOC analysis (USEPA Level III) based upon elevated PID or FID readings, 
visible evidence of contamination or, in the case that neither above-mentioned 
method is conclusive, a sample selected by the field geologist from the mid-depth 
of the borehole. The results of the soil screening program are presented in 
Appendix D and discussed in Chapter 4.0. 

2.4.2 Confirmatory Soil Sampling To confirm the nature and extent of the 
contamination detected at the disposal pit area, surface and subsurface soil 
sampling and analyses were conducted. Based on the results of the screening 
program, surface soil samples were collected from 24 locations, and soil borings 
were advanced at 21 locations from November 18 through November 20, 1994. These 
surface and subsurface soil sampling locations are presented on Figure 2-4. The 
rationale for the collection of confirmatory surface and subsurface soil sampling 
is documented in a memorandum, dated November 21, 1994, which is presented in 
Appendix B. 
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The surface soil samples were collected from depths of 0 to 12 inches bls and 
submitted for CLP analysis of TCL parameters, TAL parameters, and TRPH. One 
subsurface soil sample was collected from each boring. The sample was collected 
immediately above the water table typically from I to 3 feet bls. These samples 
were analyzed according to CLP procedures for TeL organics, TAL inorganics, and 
TRPH at USEPA Level IV quality control. The results of the confirmation soil 
sampling are discussed in Chapter 4.0. 

Two geotechnical samples were collected from the vadose zone at OU 8 and submitted 
for analysis of soil moisture content (ASTM D-2216), Atterberg limits (ASTM D-
4318), cation exchange capacity (SW908l), bulk density (ASTM E12-70), and sieve 
and hydrometer particle size distribution (ASTM D-42l and 422) (ASTM, 1994). The 
results of the geotechnical analyses are presented in Appendix E. 

2.5 GROUNDWATER INVESTIGATIONS. Groundwater monitoring wells were installed to 
assess the nature and extent of contamination in groundwater at OU 8. This was 
accomplished by conducting a screening program followed by confirmatory sampling. 

2.5.1 Groundwater Screening Field screening of groundwater samples at au 8, 
for the 1993 to 1994 sampling event were collected from 79 locations at au 8 using 
the direct-push AquaprobeN system. These locations are depicted as the GS series 
soil screening locations shown on Figure 2-3. Two episodes of groundwater 
screening were completed at OU 8. The first episode (Spring 1993) was centered 
in the area historically identified as au 8 and included screening boring 
locations GS-3-1 through GS-3-33. The field laboratory analyzed groundwater 
samples for USEPA Method 8010 modified in the field using the purge and trap 
method of headspace analysis. The second episode of screening included boring 
locations GS-3-34 through GS-3-79. During this round of screening, the analytical 
suite being used by the onsite laboratory was changed to USEPA Method 8010/8020, 
which included benzene, toluene, ethylbenzene, and xylenes (BTEX) and was modified 
to detect naphthalene. 

The Aquaprobe™ consists of: (1) a stainless steel drive point, (2) a 4 foot 
screened section made of 10 slot (0.010 inch wide) wound stainless steel, (3) a 
retractable stainless steel outer casing which seats against the drive point and 
encloses the screen until the time of sample collection, and (4) flush-threaded 
drill pipe, which is attached to the outer casing. In situ groundwater sample 
collection using the Aquaprobe N is accomplished by augering (using HSA) down to 
4 to 5 feet above the desired sampling interval. The AquaprobeN is then placed 
inside the augers with the outer casing firmly seated against the drive point and 
lowered to the bottom of the boring. The probe can be advanced to the desired 
sampling interval by hammering with a drop weight or by pushing with the drill 
rig. After measuring the level of any water that may have leaked into the probe 
stem, the stainless steel outer casing was retracted exposing the four foot 
section of screen to the formation. The groundwater sample is then collected 
using a TeflonN bailer. Following collection of each sample, the Aquaprobe is 
removed from the boring and decontaminated. 

The samples were typically collected from six depth intervals at each location; 
11 to 15 feet bls, 18 to 22 feet bls, 28 to 32 feet bls, 52 to 56 feet bls, 72 
to 76 feet bls, and 98 to 102 feet bls (top of dolomite). Based on the field 
screening data, and other sampling information, locations or the placement of 
confirmation monitoring wells were selected. 
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2.5.2 Monitoring Well Installation. Sampling. and Analysis A total of 27 (CEF-3-
91 through CEF-3-35S) monitoring wells were installed from December 4, 1993 to 
April 20, 1994, to confirm the nature and extent of contamination identified 
during the groundwater screening program. Monitoring well locations are shown 
on Figure 2-5 and a summary of the construction details is presented in Table 2-1. 
Monitoring well lithologic logs and construction diagrams are presented in 
Appendix F. The rationale for the selection of the monitoring well locations is 
documented in the memorandum, dated January 12, 1994, presented in Appendix B. 

The first numerical character in the monitoring well name indicates the site 
location. The last numerical character in the monitoring well name is the unique 
location within the site, and has not changed. The letter at the end of the 
monitoring well name indicates the approximate screened interval of the well 
(i.e., liS" denotes a shallow screened interval, "I" denotes an intermediate 
screened interval, "DII denotes a screened interval immediately above the dolomite. 
and "DD" denotes a screened interval in the dolomite). The renaming corresponds 
with the nomenclature used on the chain-of-custody forms during the 1993 to 1994 
sampling program. 

Monitoring wells CEF-3-l and CEF-3-2 were installed by a previous contractor. 
CEF-3-2 has since been abandoned because the screened interval (30 feet) was too 
long to accurately identify and delineate groundwater contamination. Well CEF- 3-1 
has a 10 foot screened interval and is being used to delineate the extent of 
groundwater contamination south of the source area. Well CEF-3-2 was abandoned 
in accordance with St. Johns River Water Management District procedures (Florida 
Legislature, 1989). Monitoring wells CEF-3-3S, CEF-3-4S, CEF-3-6S, CEF-3-7S, CEF-
3-7D, CEF-3-7DD, and CEF-3-8S were installed during the 1991-92 RI activities. 
Shallow monitoring wells CEF-3-3S, CEF-3-4S, CEF-3-5S, CEF-3-6S, CEF-3-7S, CEF-3-
8S, CEF-3-l3S, CEF-3-l6S, CEF-3-l8S, CEF-3-20S, CEF-3-23S, CEF-3-25S, CEF-3-28S, 
CEF-3-3lS, and CEF-3-34S were installed to investigate the groundwater in the 
Upper Zone of the surficial (UZS) aquifer. UZS wells have 10- foot screens across 
the water table, from 15 to 25 feet bls, or from 20 to 30 feet. Intermediate zone 
of the surficial (IZS) aquifer monitoring wells CEF-3-9I, CEF-3-1lI, CEF-3-14I, 
CEF-3-2lI, and CEF-3-261 were installed with 10-foot screens, with the top of 
screens ranging from 25 to 45 feet bls. The lower zone of the surficial (LZS) 
aquifer monitoring wells, CEF-3-7D, , CEF-3-10D, CEF-3-12D, CEF-3-lsD, CEF-3-17D, 
CEF-3-l9D, CEF-3-22D, CEF-3-24D, CEF-3-27D, CEF-3-29D, CEF-3-32D, and CEF-3-35D 
have 10-foot screens, with the top of the screens ranging from 55 to 88 feet bls. 
Monitoring wells CEF-3-7DD, CEF-3-30DD, and CEF-3-33DD, were installed to 
investigate groundwater in the upper zone of the Hawthorn (UZH) , the Intermediate 
Aquifer. The UZH wells have 10-foot screens, with the top of the screens ranging 
from 94 to 105 feet bls. 

The "S" and "I" monitoring well borings, as well as the borings for CEF-3-l2D, 
CEF-3-l9D, and CEF-3-3sD, were advanced using the hollow-stem auger method. The 
remaining "D" well borings and the "DD" monitoring well borings were drilled using 
the ODEX method. The ODEX drilling method uses a flush-threaded, temporary steel 
casing that is advanced with an acentric bit and downhole hammer. The acentric 
bit is spring-loaded and expands when rotated to a diameter slightly greater than 
that of the casing; when counter-rotated, the drill bit decreases in diameter to 
a size slightly smaller than that of the casing. Drill cuttings are evacuated 
from inside the casing through suction or air-lifting, preventing any potentially 
contaminated cuttings from circulating throughout the depth of the borehole. 
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Date In~ 
Well Number 

stalled 

CEF 3-1 06/06/87 

CEF 3-2 06/06/87 

CEF 3-3 10/21/91 

CEF 3-4 10/21/91 

CEF 3-5S 10/22/91 

CEF J-liS 10/22/91 

CEF 3-70 10/23/91 

CEF 3-700 10/29/91 

CEF 3-7S 10/22/91 

CEF 3-8S 10/22/91 

CEF 3-91 12/05/93 

CEF 3-100 12/17/93 

CEF 3-111 12/07/93 

CEF 3-120 12/14/93 

CEF 3-138 12/17/93 

CEF 3-141 12/16/93 

CEF 3-150 12/19/93 

CEF 3-168 01/12/94 

CEF 3-170 01/15/94 

See notes at end of table, 
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Table 2-1 
Monitoring Well Construction Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Land Surface Total Depth Screened 
Construction Elevation 1 of Well 2 Interval 2 Uthology Screened 

Method3 

(feet, msl) (f.et) (f •• t) 

75,1 33,5 22,5-32,5 Surficial Aquifer, Silty HSA 
Sand 

- - - Abandoned 

75,7 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

74,3 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

75,3 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

75,1 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

74,9 68,0 58-68 Surficial Aquifer, Clayey HSA 
Sand -

74,7 107,0 97-107 Intermediate Aquifer, Ca- HSA 
mented Shells 

75,1 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

74,1 13,0 3-13 Surficial Aquifer, Sandy HSA 
Clay 

74,2 55,0 45-55 Surficial Aquifer, Rne to HSA 
Medium Sand 

74,3 98,0 88-98 Surficial Aquifer, Clay OOEX 

57,1 35,0 25-30 Surficial Aquifer, Fine to HSA 
Medium Sand 

57,2 65,0 55-65 Surficial Aquifer, Clayey HSA 
Gravol/Shells 

74,2 18,0 S01S Surficial Aquifer, Fine to HSA 
Medium Sand 

74,0 55,0 45-55 Surficial Aquifer, Fine to H8A 
Medium Sand 

74,1 98,0 88-98 Surficial Aquifer, Clay OOEX 

72,8 16,0 6-16 Surficial Aquifer, Fine to HSA 
Medium Sand 

72,7 94,0 84-94 Surficial Aquifer, Clay OOEX 
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Table 2-1 (Continued) 
Monitoring Well Construction Detail Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Date 
Land Suliace Total Depth Screened 

Construction 
Well Number 

Installed 
Elevation 1 of Well2 Interval 2 Uthology Screened 

Methodl 

(feet, msl) (feet) (feet) 

CEF 3-18S 02/01/94 62.0 25.0 15-25 Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-191 02/10/94 62.6 76.0 66-76 Surficial Aquifer, Clay/Shells HSA 

CEF 3-2OS 01/18/94 55.9 14.0 4-14 SurficiaJ Aquifer, Silty Sand HSA 

CEF 3-211 01/17/94 55.9 SO.O 40-50 Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-22D 01/24/94 55.7 70.0 60-70 Surficial Aqu~er, Clay/Shell ODE)( 

CEF 3-23S 01/28/94 61.1 25.0 15-25 Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-24D 01/28/9<4 61.2 72.5 62.5-72.5 Surficial Aquifer, Sandy Clay ODE)( 

CEF 3-25S 01/19/9<4 69.9 25.0 15-25 Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-261 01/25/94 69.9 55.0 45-55 Surficial Aquifer, Silty Send HSA 

CEF 3-27D 01/17/94 69.7 91.0 81-91 Surficial Aquifer, Sandy Clay ODE)( 

CEF 3-28S 02/16/94 63.7 30.0 = Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-29D 02/01/94 63.3 62.0 72-82 Surficial Aquifer, Clayey ODE)( 
Sand/Shell 

CEF 3-30DD 02/14/94 63.5 104.0 94-104 Intermediate Aquifer, Dolomite ODE)( 

CEF 3-31S 01/27/94 55.2 30.0 = Surficial Aquifer, Fine to Medium HSA 
Sand 

CEF 3-32D 01/26/94 55.1 66.0 55-66 Surficial Aquifer, Sandy ODE)( 
Clay/Shell 

CEF 3-33DD 02/24/94 74.1 115.0 105-115 Intermediate Aquifer, Dolomite ODE)( 

CEF 3-34S 04/20/94 66.2 35.0 25-35 Surficial Aquifer, Silty Sand HSA 

CEF 3-35D 04/21/94 56.5 65.0 55-65 Surficial Aquifer, Clay HSA 

1 Elevation 01 northeast corner of concrete pad. 
2 Measured from land surface elevation: includes any sump. 
3 AU wells installed with 2 inch interior diameter (10), flush threaded, sdledule 40 PVC, with 10-100t long screen (O.010 inch 
screen slot size) and silica sand filter pack (90 percent passing the 20 sieve and 10 percent passing the 30 sieve) in 
boreholes advanced by the noted drilling method. 

Notes: msl = mean sea level datum (NGVD, 1929). 
HSA = hOllow-stem auger. 
OOEX = direct circulation. 
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Split-spoon samples were collected and logged continuously from the well boreholes 
advanced by HSA method. Drill cuttings were used for logging purposes from the well 
boreholes advanced by the ODEX method. Monitoring well boring logs are presented 
in Appendix F. Physical characteristics of the OU 8 study area are presented in 
Chapter 3. a . 

Monitoring wells were constructed of flush-threaded 2-inch inside diameter (ID), 
schedule 40, polyvinyl chloride (PVC) screen and riser in compliance with National 
Sanitation Foundation (NSF) Standard 14. Ten-foot well screens with a slot size 
of 0.010 inch were used to construct all wells. Monitoring wells were constructed 
and installed in accordance with SOUTHNAVFACENGCOM Guidelines for Groundwater 
Monitoring Well Installation and as specified by US EPA Region IV Guidance (US EPA , 
1991a), with the exception that 4.25-inch ID augers were employed instead of the 
6.25 - inch ID augers specified in the document. All monitoring wells were constructed 
as outlined in the Sampling and Analysis Plan (SAP) and RI workplan. Monitoring 
well construction details for au 8 are shown in Table 2-1 (see also Appendix F). 
The wells were developed to remove fine- grained soil particles, improve the hydraulic 
connection with the natural formation, and to obtain a representative groundwater 
sample. Preliminary development of the wells occurred after hydration of the 
bentonite seal by pumping for approximately 30 minutes on the shallow wells and 60 
minutes on the deeper wells. The deeper wells were pumped longer to remove water 
that may have been introduced to the aquifer during the ODEX drilling operations. 
Approximately 48 hours after installation and initial development, the wells were 
more fully developed by pumping. Prior to sampling, the wells were purged until 
turbidity readings were less than 5 nephelometric turbidity units (NTUs). If the 
5 NTU limit could not be attained during purging, both filtered and unfiltered 
samples were collected for TAL analysis. The physical parameter measurements recorded 
during development and purging are presented in Appendix G. 

Groundwater samples were collected from all monitoring wells during March 1994 and 
analyzed according to USEPA Contract Laboratory Program (CLP) procedures for TCL 
organics, TAL inorganics, hexavalent chromium, cyanide, sulfides, TRPH, TDS, TOC, 
and major cations and anions. Sample collection and 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, 199Ib). 
Appendix G presents logs completed during groundwater sample collection. Laboratory 
analytical results are discussed in Chapter 4.0. 

In situ hydraulic conductivity tests (slug tests) were conducted on select monitoring 
wells at OU 8. The method used consists of submersing a slug (PVC tube filled with 
sand) of known volume within the monitoring well and allowing the well to stabilize 
to the static water level. After the groundwater in the well has stabilized, the 
slug is removed as quickly as possible (in theory instantaneously), and the resulting 
drop in water level (head) and subsequent recharge are recorded over time using a 
pressure transducer and a data logger. The aquifer slug test data were analyzed 
using a computer program (Geraghty & Miller, 1989) based on the Bouwer and Rice 
method (1976) for surficial aquifers and the Cooper and others (1973) method for 
the intermediate aquifer. The results of the aquifer slug tests are presented in 
Section 3.6. Appendix H contains the aquifer slug test data. 

Groundwater level measurements were collected monthly from all monitoring wells. 
The groundwater levels were measured using an electric water level indicator and 
an engineering tape accurate to 0.01 foot. Water level elevations were calculated 
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by subtracting the measured depth to groundwater from the elevation of the top of 
well casing. Groundwater level data are found in Appendix I. 

2.6 BACKGROUND INVESTIGATIONS. A sampling program was designed to characterize 
existing background conditions for NAS Cecil Field and to support the RI, BRA, and 
FS for OU 8. The background monitoring network 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. 

Figure 2-6 shows the soil and groundwater stations included in the background 
sampling network. Appendix J presents summaries of the background concentrations 
for all media at OU 8. A detailed rationale for the selection of basewide background 
sampling locations can be found in RI reports previously prepared for OUs I, 2, and 
7 (ABB-ES, 1994b; 1994c; 1995d). Three different soil types were present in the 
OU area of investigation including Albany fine sand, Ridgeland fine sand, and 
Arents. In order to develop a representative background data set, basewide 
background surface soil samples collected from these three soil types were combined 
to create the OU 8 surface soil background data set. The subsurface soil background 
data set was developed by combining all subsurface basewide background samples 
collected. Groundwater background was established using the results from upgradient 
monitoring wells CEF-3-8S, CEF-3-9I, and CEF-3-l0D. Surface water and sediment 
background was established using the results from sample CF-SW/SD-2, which are 
located in Rowell Creek upgradient of the reach where the groundwater plume is 
interpreted to discharge and downgradient of the point where the NAS Cecil Field 
wastewater treatment plant discharges. 

The obj ectives of the background sampling program were to: (1) develop an accurate 
representation of existing physical and chemical background conditions at NAS Cecil 
Field, (2) establish a database for physical and chemical background measurements 
to be used during the OU 8 investigation (and investigation of other OUs) , and (3) 
provide permanent and representative monitoring stations in the upper and lower 
surficial aquifer. The establishment of existing background conditions is most 
important for the inorganics (metals), which are naturally occurring and will be 
detected (at varying concentrations) in all surface soil, subsurface soil, and 
groundwater samples collected. Characterization of existing background conditions 
is also important for the interpretation of certain organic analyses. such as 
pesticides, naturally occurring hydrocarbons, and organic carbon. 

2.7 ECOLOGICAL INVESTIGATION. A biological sampling program was implemented to 
provide information necessary for completion of the Ecological Risk Assessment (ERA) 
and FS. The biological investigation included a wetlands assessment and habitat 
mapping, toxicity testing of surface soil and sediment, and an aquatic sampling field 
program. Each of these components is described in the following subsections. 
Information from the biological investigation was used to identify ecological 
receptors I characterize the ecotoxicity of contamination in surface soil and 
sediment, and to identify risks in the ERA. Information on the extent of wetlands 
was used in the FS to evaluate remedial alternatives. 
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2.7.1 Wetlands Assessment and Habitat Mapping A wetlands assessment and mapping 
of upland vegetative communities was completed for OU 8 at NAS Cecil Field (ABB-ES, 
1995a). The Wetlands Assessment included identification of wetlands on and adj acent 
to au 8, characterization of the vegetative communities, and delineation of the 
extent of the wetlands. Upland plant communities were also characterized and mapped. 
The information on vegetative cover was used in the ERA to identify ecological 
receptors and identify exposure pathways. The area comprises approximately 6.2 acres 
of Palustrine (swamp) Forested and Scrub-Shrub Broad-Leaved Deciduous Wetlands and 
0.5 acre of Palustrine Emergent Persistent. The total area of the Site 3 
investigation is approximately 20 acres, so wetlands cover approximately 34 percent 
of the total investigated area. Based on previous investigations, wildlife diversity 
and abundance in this area was low, but the site rated high for groundwater 
discharge, flood-flow alteration, sediment stabilization, sediment and toxicant 
retention, and nutrient removal and transformation. The Yetlands Assessment and 
mapping of upland vegetative communities is further described in Section 5.1 of the 
BRA for OU 8 (ABB-ES, 1995a) and shown on Figure 1-3. 

2.7.2 Sediment Toxicity Testing Toxicity testing of sediment and surface soil was 
completed in coordination with the sampling of these media for chemical analyses 
as described in Sections 2.3 and 2.4, respectively. The sediment samples for 
toxicity testing were collected with the samples for chemical analyses, homogenized, 
and split. The sediment samples were submitted for toxicity testing with two 
organisms, the water flea Ceriodaphnia dubia and the small crustacean amphipod 
Hyallela azteca. The methods for toxicity testing are included as Appendix Q of 
the Baseline Risk Assessment (ABB-ES, 1995a). The methods described in the daphnid 
are based on US EPA Method 1002.0 (USEPA, 1989a). The methods described in the 
amphipod protocol generally meet the standard procedures described in the American 
Society of Testing and Materials (ASTM) Guidelines for Completing Sediment Toxicity 
Tests with Freshwater Invertebrates (ASTM, 1991). The purposes of the toxicity 
testing were to determine a location~specific toxicity of sediment and risk for 
aquatic receptors in the Ecological Risk Assessment and to determine, if necessary, 
the concentrations of contaminants in the sediment at au 8 at which no adverse 
effects (e.g., death) to the test organisms were observed. The toxicity testing 
of sediment and results are presented in Chapter 6.0 of the Ecological Risk 
Assessment (ABB-ES, 1995a). 

The surface soil sampling program is described in Section 2.4. Nine surface soil 
samples (CF3SSl, CF3SS4, CF3SS9, CF3SSl2, CF3SS1S, CF3SS17, CF3SS20, CF3SS22, 
CF3SS24) were submitted for analyses of toxicity. The toxicity of surface soil 
samples was evaluated by use of a subacute toxicity test with earthworms (Eisenia 
foetida) and a seed germination toxicity test with lettuce (Lactuca sativa). 
Protocols used are included as Appendix Q of the Baseline Risk Assessment (ABB-ES, 
1995a). The methods described generally meet the standard procedures described in 
the protocol for short~term toxicity screening of hazardous waste site soil (Green 
and others, 1989). The purposes of toxicity testing of surface soil were to 
determine the site~specific toxicity of contamination present, to measure adverse 
effects (risks) for soil invertebrates and plants cause by contamination, and, if 
necessary, to determine a concentration of contaminant(s) in the surface soil at 
OU 8 at which no adverse effects (i.e., successful survival and reproduction) to 
the test populations were observed. This information could be used to make decisions 
regarding cleanup levels for remedial alternatives. 

2.7.3 Aquatic Invertebrate and Fish Sampling The aquatic field sampling completed 
for OU 8 included sampling of the benthic macro invertebrate community, fish, water 
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quality parameters, and aquatic habitat quality parameters. The benthic 
macro invertebrate community was sampled at location RC-SW/SD/BIO-3 as shown on Figure 
2-4. The sampling procedures and results are included in the Baseline Risk 
Assessment (ABB-ES, 1995a). The purpose of the biological investigation was to 
determine the status of the structure and function of the existing benthic 
macroinvertebrate community in the area of au 8 and to ascertain if contaminants 
present at OU 8 may be having an adverse effect on the health of that community. 

CEe-QUB.AI. 
ASW.Ol.ge 2-17 



3.0 PHYSICAL CHARACTERISTICS OF THE OPERABLE UNIT 8 STUDY AREA 

This section presents a description of the physical characteristics of the au 8 
study area. Discussion of the physical characteristics is divided into the 
following sections: surface features, climatology, surface-water hydrology. soil, 
geology, hydrogeology, demography and land use, and ecology. 

3.1 SURFACE FEATURES AND DRAINAGE. au 8 consists of the waste disposal pit and 
adjacent area. The au 8 area of investigation covers approximately 20 acres and 
extends from Perimeter Road to the southern tip of Lake Fretwell and up to 1000 
feet downstream from the Lake Fretwell Dam. The seepage pit is located adjacent 
to Perimeter Road appro~imately 1400 feet west southwest of Lake Fretwell near 
the intersection of Perimeter Road and the Lake Fretwell Access Road (see Figure 
3-1). The area west of Rowell Creek and east of Perimeter Road is primarily flat 
at the disposal pit (source) area and gently slopes to Rowell Creek. This area 
is covered with vegetation ranging from open grassy to heavily wooded areas. 
Perimeter Road and the Lake Fretwell access road are maintained, but not paved 
through their entire length. Surface features and topography are presented on 
Figure 3-l. 

au 8 is vegetated primarily with briers and weeds. Adverse effects from waste 
activities I such as surface soil staining or stressed vegetation, were not visible 
during site visits in 1988, 1991, 1993 and 1994. 

In addition to Lake Fretwell, the primary surface water feature at au 8 is Rowell 
Creek and a wetland west of Rowell Creek. The delineated wetland is approximately 
6 acres. The ground surface south of the Lake Fretwell Access Road slopes 
primarily to the east, directing surface runoff toward the wetland and Rowell 
Creek. North of the access road, surface drainage is to Lake Fretwell via a 
drainage ditch along the access road. 

The effluent discharge structure (outfall) for the Federally Operated Treatment 
Works (FOTW) is approximately 20 feet south of the Lake Fretwell Dam and 
discharges directly to Rowell Creek. In the vicinity of the effluent discharge 
structure, concrete rubble (generally greater than I foot in diameter) has been 
spread on the banks of Rowell Creek. This rubble appears to be acting as an 
erosion control structure intended to stabilize the soil and discharge structure. 

3.2 CLIMATOLOGY. The Jacksonville area has a climate approaching the semi
tropical range as it lies near the northern limit of the trade winds or the 
prevailing easterly breezes that moderate summer and winter temperatures. This 
influence is pronounced along the coast but decreases in the vicinity of NAS Cecil 
Field. Prevailing winds are generally northeasterly in the fall and winter and 
southwesterly in the spring and summer. A wind rase for NAS Cecil Field is shown 
on Figure 3-2. 

The annual mean temperature is 68 to 70 degrees Fahrenheit (OF) with an average 
summer maximum temperature of 82 to 83 of. Between December and February, the 
temperature averages 56 to 57 of. Summer highs are in the middle to upper 90 of 
and winter lows reach to the upper teens, although temperatures seldom drop below 
freezing. 
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The region experiences an average of 53 to 54 inches of rainfall per year, most 
of which accumulates during frequent summer rain showers. At times, 2 or 3 inches 
of rain may fall within 1 hour. Extended periods of dry weather may occur in any 
season hut are most common in spring and fall. The relative humidity averages 
87 percent, and the average annual duration of sunshine is 62 percent of the 
maximum. Flying conditions are usually excellent, with NAS Jacksonville reporting 
86 percent Visual Flight Rules (VFR) and NAS Cecil Field reporting 90 percent VFR. 
Table 3-1 provides a compilation of local climate data. Winds of hurricane force 
(75 miles per hour and above with resulting damage) can be expected once in 5 
years with significant deviations from the average. Most occur in August, 
September, and October, although the 6-month period from June 1 to November 30 
is considered the Atlantic hurricane season. On an average of once a year, NAS 
Cecil Field is in the predicted path of a hurricane. 

CLIMATE SUMMARY 
Temperature (OF): 82 to 83 summer mean 

upper 90's summer high 
56 to 57 winter mean 
upper teens winter low 
68 to 70 annual mean 

Rainfall: 

Hurricane: 

53 to 54 inches per year annual 
2 to 3 inches per hour intensity 
7 inches frequency of 24 hour, 10 year storm 

One predicted pathway per year 

3.3 SURFACE WATER HYDROLOGY. Most of NAS Cecil Field lies within the St. Johns 
River basin; a small part lies in the St. Marys River basin. Because of the 
extremely low gradient, the surface water divide between the St. Johns River basin 
and the St. Marys River basin is mobile, being dependent on severity and location 
of recent rain events (Figure 3-3). 

Most surface water in Duval County is derived from rainfall within the county, 
except for a small amount of inflow from neighboring Baker County to the west 
(Anderson, 1972). Groundwater seepage and springs also contribute to surface 
water, but to a lesser extent than rainfall. 

In the southern half of NAS Cecil Field, swampy areas in the uplands (which are 
probably perched on locally occurring clayey lenses) are drained by steep gradient 
(approximately 40 feet per mile), first order, unnamed tributaries that flow 
directly into the major creeks. The direction of flow in these tributaries is 
highly dependent on local topographic conditions. The effects of minor changes 
in local topography on stream flow direction are clearly shown by the occurrence 
of stream pirating of these first order tributaries from one drainage to another. 
Minur alterations to local conditions can favor a new drainage path over an 
existing one. 

Drainage at NAS Cecil Field consists of sheet flow across areas of low topographic 
relief combined with streams and canals of low order (having few to no 
tributaries). In the St. Johns River basin, streams from west to east include 
Yellow Water Creek, Rowell Creek, and Sal Taylor Creek. Sal Taylor Creek drains 
the eastern part of the facility, whereas Rowell Creek receives drainage from the 
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Table 3-1 
Climatic Data 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Air Temperature (oF) Precipitation Percent Relative 
Wnd Speed (Knots) Mean Number of Days 

(inches) Humidity 

Month 
Normal Maximum Average Normal 24 Hour 7:00 1:00 Mean Prevailing 

Speed/ Clear 
Partly 

Cloudy Fog 
Maximum I Minimum 

Monthly Total Maximum a,m. p.m. Speed Direction 
Direction 

Cloudy 

January 67 45 56 2.45 3.02 87 56 7.5 NE 34 S 9 9 13 5 

February 69 47 57 2.91 3.84 86 52 8.6 WSW 45 NE 9 7 12 4 

March 73 51 62 3.49 3.21 85 49 8.5 NW 38 W 9 10 12 3 

April 80 58 69 3.55 4.88 84 47 8.3 SE 42 SW 10 10 10 2 

May 86 65 76 3.47 5.09 83 48 7.8 WSW 44 E 10 12 9 2 

June 91 71 81 6.33 5.93 85 55 7.6 SW 66 NE 6 12 12 1 

July 92 73 83 7.68 10.09 87 57 7.0 SW 43 SW 4 15 12 1 

August 91 73 82 6.85 7.93 90 59 6.7 SW 3 NE 5 16 10 1 

September 88 71 79 7.56 10.17 90 62 7.8 NE 71 N 5 11 14 1 

October 80 62 71 5.16 6.66 90 57 7.8 NE 63 E 11 8 12 3 

November 72 51 62 1.69 4.21 88 55 7.5 NE 52 S 12 8 10 5 

December 67 45 56 2.22 2.51 88 57 7.2 NW 54 N 9 9 13 5 

Notes: Table adapted from Master Plan (SOUTHNAVFACENGCOM, 1989). 

OF = degrees Fahrenheit. N = north 
NE = northeast. S "" south 
WSW = west to southwest. E = east 
NW = northwest. W = west 
SE = southeast. SW = southwest. 
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central part and flows into Sal Taylor Creek in the south central part of the 
facility. Sal Taylor Creek then flows west into Yellow Water Creek, which flows 
southward, joining Black Creek approximately 1.5 miles south of the facility 
boundary (Figure 3-3). Black Creek eventually flows into the St. Johns River. 

Lake Fretwell, Rowell Creek, and Sal Taylor Creek are classified by the Florida 
Department of Environmental Protection (FDEP) as Class III waters and, as such, 
are designated for recreation, propagation, and management of fish and wildlife 
and are not used for drinking water resources (Jacksonville Area Planning Board, 
1980). Rowell Creek creates the eastern border of OU 8. Effluent from the FOTW 
is discharged directly to Rowell Creek approximately 20 feet from the Lake 
Fretwell Dam and has an average flow rate of 1. 2 cubic feet per second (ft' /sec). 
The total flow in Rowell Creek is the base flow combined with the effluent from 
the FOTW. Lake Fretwell is a man-made lake approximately 22 acres in size and 
is stocked with bass for sport fishing. A recreational complex has been developed 
along its northeastern shoreline (SOUTHNAVFACENGCOM, 1989). 

In the vicinity of OU 8, Rowell Creek has a slope of approximately 8 feet per 
mile. Surface drainage at OU 8 consists of sheet flow from Perimeter Road across 
the length of the site and drains to Rowell Creek. In its upper reaches above 
Lake Fretwell, Rowell Creek tends to have a lower gradient (5 feet per mile) and 
possesses a slightly incised steam bed, whereas downstream gradients tend to be 
greater (approximately 10 feet per mile) with stream beds that are more deeply 
incised. 

A stream water level (gauging) data collection effort was conducted by the United 
States Geological Survey (USGS) in the NAS Cecil Field area. Two gauging stations 
were located in the vicinity of OU 8. 

The gauging station in Rowell Creek at Lake Fretwell was numbered 02245922. This 
station was located directly north of the culvert that runs under the Lake 
Fretwell Access Road, approximately 300 feet north of the reach of Rowell Creek 
where the au 8 groundwater plume is interpreted to discharge. The recorded flow 
volume at that point since 1992 ranged from 0.27 ft'/sec to 383 ft'/sec. 

The second gauging station was located approximately 4,000 feet south of Station 
02245922 at the point where Rowell Creek and the Perimeter Road Bridge intersect. 
This gauging station was numbered 02245927. The recorded flow volume at that 
point since 1992 ranged from 1.4 ft'/sec to 418 ft'/sec. An estimate of the amount 
of dilution that may occur as any groundwater contamination discharges to Rowell 
Creek can be calculated by comparing the estimated volumetric flow of the 
contaminant plume with the lowest volumetric flow recorded in Rowell Creek. On 
average, the dilution would be expected to be greater. These calculations are 
presented in Appendix K and discussed in Chapter 5.0. 

3.4 SOIL. Based on the U. S. Department of Agriculture (USDA) Soil Conservation 
Service Soil Survey of Duval County (1978), the soil at au 8 and the immediate 
surrounding area were mapped as Albany Fine Sand (85 percent), Ridgeland Fine Sand 
(10 percent), and Arents (5 percent) (in the historical pit area). Major 
fieldwork for the SCS soil survey was completed in the period 1973 to 1976. Soil 
names and descriptions were approved in 1976. Therefore, the soil survey was 
conducted at apprOXimately the same time as the cessation of disposal operations 
at au 8. 
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Albany Fine Sand is described as nearly level to gently sloping, somewhat poorly drained soil on narrow to broad ridges and isolated knolls. Individual areas range in size from 3 to 200 acreS. Slopes are smooth and convex. Typically, the surface layer is very dark gray fine sand about 3 inches thick. The subsurface layer is fine sand about 47 inches thick. The upper 26 inches is light yellowish brown and the lower 21 inches is light gray and is finely mottled. The upper 13 inches of the subsoil is strong brown sandy loam that is coarsely mottled with light gray and red. The lower part is light gray sandy clay loam that is coarsely mottled with reddish yellow. It extends below a depth of 80 inches. Under natural conditions, this soil has a water table at a depth of 10 to 30 inches for 1 to 3 months, and at a depth of 30 to 60 inches for 4 to 8 months or more during most years. Permeability is rapid above a depth of 50 inches and moderate below. Natural fertility is low, and organic matter content is low. Available water capacity is low. Natural vegetation consists of scrub oak, second growth slash pine and longleaf pine, and scattered saw palmetto. Native grasses include pineland three awn and various bluestems. (USDA, 1978). 

The Ridgeland series soil is typical of broad flat woodlands, being nearly level and poorly drained. Slopes range from 0 to 2 percent and are smooth to convex. Usually, the surface layer is a dark gray, fine-grained sand, about 6 inches thick. Beneath this layer is a weakly cemented, fine-grained sand that is high in organic content and about 10 inches thick. A hardpan often forms beneath the second soil layer. Under natural conditions a water table occurs within this second layer only 2 to 4 weeks of the year. Permeability is high in the surface layer, moderately high in the second layer, and then decreases significantly where the hardpan is present (USDA, 1978). 

Soil in the former pit area is considered to be of the Arents type. Arents is described as nearly level, poorly drained soil that has been reworked by man made earth moving operations. Slopes range from 0 to 2 percent and are smooth to convex. Typically, the soil consists of mixed material. Arents material includes light gray, grayish brown, very pale brown, yellOW, black, dark reddish brown, strong brown, and red fine sand, sandy loam, and sandy clay loam. Sandy textures are dominant in most areas. The sandy loam and sandy clay loam fragments are pieces of subsoil material. Pieces of weakly cemented subsoil material are also present in most of this soil. Thickness of the material ranges from 2 to 20 feet. This soil does not have an orderly sequence of horizons (USDA, 1978). 

3.5 GEOLOGY. 

3.5.1 Historic and Reo:iona1 NAS Cecil Field lies within a physiographic feature called the Duval Uplands, a feature composed of various Pleistocene (glacial age) marine terraces (Scott, 1988). The Duval Uplands is an irregular flat plain and is composed mostly of the Wicomico marine terrace. Much of NAS Cecil Field is situated on remnants of the Wicomico marine terrace. The remainder of the facility (generally the more southern part) is located on remnants of the Penholoway marine terrace. 

Locally, the shallow marine sediments that make up the surficial aquifer are undifferentiated. This sediment consists of mostly quartz sand with some clayey sand and clay. The rest of the surficial aqUifer system is within the Pliocene (6 million years ago) -Pleistocene Nashua Formation. Scott and Others (1991) describe the Nashua as a fossiliferous, variably calcareous, sometimes clayey 
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quartz sand. The fossil content is variable from a shelly sand to a shell hash. 
The dominant fossils are mollusks. 

In the area of investigation, the intermediate aquifer system or confining unit 
consists of sediment of the Miocene (6 to 24 million years ago) Hawthorn Group. 
In addition to its clay-rich sediment, the Hawthorn includes near its top a 
locally continuous carbonate-rich unit of dolostone or shell hash that forms the 
historical "rock aquifer" or IIsecondary artesian aquifer," a water-bearing unit 
often used near the area of interest as a private drinking water source. (Scott 
and others, 1991) 

Below the Hawthorn Group is a series of carbonate-rich units that form the 
Floridan aquifer system. In the area of investigation, these units consist of 
(from oldest to youngest): Cedar Keys Formation, Oldsmar Formation, Avon Park 
Formation, and the Ocala Limestone. A regional geologic column is presented as 
Figure 3-4. 

3.5.2 Site-Specific Geology The subsurface geologic materials recovered during 
drilling operations at OU 8 indicate that the site is underlain with undifferenti
ated sediment, probably of Holocene age (recent, less than 10 thousand years old) 
to Pliocene age (less than 6 million years old) and are between 70 and 98 feet 
thick. This sediment consists of fine- to medium-grained, poorly-to well-sorted 
quartz sand with some silty sand, clayey sand, and clay. The sediment grades from 
dark brown at land surface to brown at approximately 15 feet bls to light brown 
at 25 feet bls to an approximate depth of between 40 to 50 feet bls. At this 
point I the sediment grades to a light to mediwn gray, and continues to 
approximately 70 feet bls where it grades to dark gray. 

From the land surface to approximately 50 feet bls, the sediment generally 
consists of a thick layer of fine- to medium- grained, poorly to well sorted quartz 
sand with some interbedded sandy clay and silty sand layers near land surface. 
The sand layer is underlain by less permeable layers of sandy clay, clayey sand 
and clay from approximately 50 feet bls to the top of the dolomite (which ranges 
from 98 feet bls in the source area to 70 feet bls near Rowell Creek). A layer 
of dark gray plastic clay containing dolomite cobbles was observed immediately 
above the dolomite over much of the area of investigation with the exception of 
approximately the last 400 feet before Rowell Creek. A fence diagram (profile) 
of the subsurface at au 8 is presented as Figure 3-5 and a cross-section is shown 
on Figure 3-6. Lithologic logs from OU 8 soil borings are presented in Appendix 
C. 
Beneath the clay layer is sediment of the Miocene age (between 6 and 24 million 
years old) Hawthorn Group. Locally, the uppermost layers of the Hawthorn Group 
include a continuous carbonate-rich unit of dolomite and/or shell hash. 
Historically, this unit has been called the "rock aquifer" or "secondary artesian 
aquifer." In this report, this unit is simply considered to be a water producing 
zone of the intermediate aquifer system. This unit was encountered in deep 
monitoring well boreholes located immediately below and downgradient of the former 
waste pit (CEF-3-33DD, CEF-3-7DD, and CEF-3-30DD) and in groundwater screening 
borings (GS-3-20, GS-3-31, GS-3-32, GS-3-69, GS-3-70, and GS-3-71). Beneath OU 
8, the unit consists of a moderate yellowish brown to medium dark gray dolomite. 
The unit can be fossiliferous, which generally consists of shell fragments. The 
dolomite also contains voids and caverns, which contain shell fragments, clay, 
and sand. At the site, this unit is at least 25 feet thick and occurs at a depth 
of approximately 100 to 125 feet bls. 
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TIME Stratigraphic Approximate 
(million Units Elevation years ago) (feet, mean sea level) 

50 
Undifferentiated 

1.8 Pleistocene and 
Recent Sediments 

Nashua Formation 

5 
Hawthorn Group 

Coosawatchle Formation 20 
(Charlton Member) 

Marks Head Fonmation 
Penny Farms Formation 

24 

Ocala Limestone 
Avon Park Fonmatlon 
Oldsmar Formation 

55 

Cedar Key 

62 

Sources: 
Scott. 1988; and Scott and others, 1991. 
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3.6 HYDROGEOLOGY. In the area of this investigation, there are three water
bearing systems. According to the Florida hydrostratographic nomenclature (Scott, 
1988) these units, from most shallow to deepest are: the Upper Zone of the 
surficial aquifer system (UZS) , the Intermediate Zone of the surficial aquifer 
system (IZS), the Lower Zone of the surficial (LZS) , the carbonate-rich Upper Zone 
of the Hawthorn (UZH) aquifer system, and the Floridan aquifer system. 

3.6.1 Aquifer SYstems At au 8, the surficial aquifer system is present in the 
undifferentiated sediment described above. The UZH aquifer system-confining unit 
is present as the dolomite (historical "rock" or IIsecondary artesian" aquifer) 
underlying the layer of clay with dolomite fragments. The Floridan aquifer system 
was not encountered during the investigation at au B. 

3.6.1.1 Surficial Aquifer System The surficial aquifer system in the area of 
au 8 is composed of undifferentiated sediments. The undifferentiated sediments 
consist of mostly quartz sand with some clayey sand and clay. The Pliocene
Pleistocene (6 million to 1 million years ago) Nashua Formation and the thick clay 
layer separating the Nashua from the differentiated sediments at other OUs on 
Cecil Field were only encountered in the northern part of the site. As a result, 
the surficial aquifer at au 8 is not separated into an upper and lower zone based 
on geology, but rather is considered as one unit. Well screens were placed to 
investigate conditions in the shallow (UZS) , intermediate (IZS), and deep (LZS) 
portions of the surficial aquifer system. The surficial aquifer system is under 
water table conditions (unconfined) and is a very fine-grained quartz sand with 
up to 10 percent silt and clay. The unconsolidated sediments extend downward to 
the top of the clay unit, which separates the surficial aquifer system from the 
intermediate aquifer (Figure 3-5). 

3.6.1.2 Intermediate (UZH) Aquifer System In Duval County, the intermediate 
aquifer system or confining unit consists of sediment assigned to the Miocene (23 
to 5 million years ago) Hawthorn Group. In addition to its clay rich sediment, 
the Hawthorn includes near its top a locally continuous carbonate-rich unit of 
dolomite wi th significant secondary (e. g. , fractures) porosity (pore space or void 
volume ratio), possibly including shell hash or sand. This carbonate-rich unit 
forms the historical "rock aquifer ll or "secondary artesian aquifer," a water
bearing unit widely used in this region as a private drinking water source. For 
this report, this unit will be referred to as the UZH. 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. At au 8 this unit was observed from depths ranging from 70 to 
98 feet bls. The top of this unit is irregular and may represent an erosional 
unconformity. The total thickness of the entire Hawthorn Group (including the 
underlying clayey confining beds) exceeds 300 feet in this area (Scott and others, 
1991). At au 8, all of the "DD" monitoring wells are screened in the UZH. 

3.6.1.3 Floridan Aquifer System The Floridan aquifer system is the principal 
source of groundwater derived for public drinking water in most of northern 
peninsular Florida. At Cecil Field, five Navy potable water supply wells (that 
are connected to the Cecil Field water supply system) and an irrigation well 
produce water from this aquifer system. In the area of investigation, the system 
comprises (from oldest to youngest) the Oldsmar Formation, the Avon Park 
Formation, and the Ocala Limestone. The Hawthorn Group, which forms a confining 
zone, unconformably overlies the Floridan aquifer system. Geraghty & Miller 
(1983) report that the transmissivity of the Floridan aquifer a few miles east 
of the base is 25,400 square feet per day (ft2jday). Leve (1966) and Geraghty 
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& Miller (1983) report that groundwater within the Floridan aquifer flows eastnortheast in the vicinity of NAS Cecil field. 

The physical and geochemical characteristics of the aquifers encountered at au 8 are discussed below. 

3.6.2 Physical Aquifer Characteristics To better understand the rate and direction of groundwater movement beneath au 8, certain physical properties of the aquifers were measured at the various well screen locations. These properties include hydraulic gradient (calculated from groundwater level elevation data) and hydraulic conductivity (quantitative measure of aquifer permeability to water) calculated from slug test data. Using this data and an estimated effective porosity (the pore space through which water flows), flow rates within the aquifers are subsequently estimated. 

3.6.2.1 Groundwater Elevations and Flow Directions As described in Subsection 2.5.2, groundwater level measurements were recorded at monthly intervals for all monitoring wells at au 8. By subtracting these measurements from the surveyed top of well casing elevation, a groundwater elevation (to 0.01 foot NGVD) is calculated for each well. The water level and groundwater elevation data are presented in Appendix I. The interpretation of these results is discussed below. 

Surficial Aquifer System. The groundwater elevation data for the surficial aquifer have been plotted on plan view and cross-section contour maps to facilitate the interpretation of the hydraulic gradients. A plan view for the UZS well water levels is presented as Figure 3-7. The depth to groundwater in the au 8 area of investigation is typically 1 (in the wet season) to 4 feet bls. A cross-section (Figure 3-8) was prepared, running parallel to the flow direction from the source area, as indicated on the plan view map (Figure 3 -7). The general groundwater flow direction in the surficial aquifer is to the east-southeast. There is also a downward flow component which is evident at the waste disposal pit area, and continues for approximately 900 to 1,000 feet downgradient (eastsoutheast). At this point, the vertical flow potential becomes upward. Both the upward and horizontal gradients become increasingly steeper over the remaining 300 to 400 feet to Rowell Creek. The pronounced upward gradients indicate that the surficial aquifer discharges to Rowell Creek. In the wetland west of Rowell Creek, the water table is near land surface but groundwater has not been observed discharging to land surface. 

The average horizontal gradient in the surficial aquifer measured along the flowpath from the waste disposal pit area (CEF-3-3S) to Rowell Creek (CEF-3-20S) for March through September 1994 is approximately 0.016 feet per foot (ft/ft). As discussed above, the gradients increase as the groundwater approaches Rowell Creek, so the horizontal gradients at the waste disposal pit area are less than the gradients near the creek. The average horizontal gradient at the waste disposal pit area (CEF-3-8S to CEF-3-l3S, and CEF-3-4S to CEF-3-5S) for March through September 1994 is approximately 0.005 ft/ft. The horizontal gradient for the last 300 feet before Rowell creek is approximately O. 035 ft/ft, estimated from the elevation contours from August 1994 (Figure 3-8). 

Intermediate Aquifer System. 
to the east (Fairchild, 1972). 

Regional groundwater flow in the UZH is expected 
The limited water level data from the intermediate aquifer at au 8 indicates an easterly flow component. The potentiometric surface 
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in this unit is generally higher than the potentiometric surface in the lower zone 

of the surficial aquifer. As a result, there is the potential for upward leakage 

of water from this unit to the surficial aquifer system. This is particularly 

true near Rowell Creek, where topographic relief and lowering of surficial heads 

accentuates this head difference. At OU 8, the groundwater flow direction in the 

intermediate aquifer is interpreted to the east~southeast, towards Rowell Creek. 

The horizontal gradient in the intermediate aquifer is approximately 0.0010 ft/ft:, 

based on water level data from May through August 1994. 

A vertical upward gradient from the intermediate aquifer to the surficial aquifer 

is present, as documented by the higher head in the "DOli wells compared to the 

surficial wells. The groundwater appears to be flowing from the intermediate 

aquifer to the surficial aquifer beginning southeast of well cluster CEF-3-28S, 

29D, and 30DD. The vertical gradients and directions for each well cluster at 

OU 8 are summarized in Table 3-2. 

3.6.2.2 HydraUlic Conductivity Slug tests were conducted at all existing 

monitoring wells at OU 8 to estimate hydraulic conductivity (see Subsection 

2.7.2). The results of the slug tests are presented in Appendix H, and the 

calculated hydraulic conductivities are summarized in table 3-3 for the surficial 

aquifer and Table 3-4 for the intermediate aquifer. 

Surficial Aquifer System. Hydraulic conductivity (K) values were estimated for 

each well in the surficial aquifer at OU 8. The mean K values for the UZS wells, 

IZS wells, and LZS wells are 7.5 ft/day, 14 ft/day, and 16 ft/day, respectively. 

Based on the results of the aquifer pumping test conducted by the USGS at Cecil 

Field, the hydraulic conductivity of the surficial aquifer ranges from 3 to 5 

ft/day (USGS, 1994). 

Intermediate Aquifer Svstem. The hydraulic conductivity (K) value was estimated 

for monitoring well CEF-3-33DD in the intermediate aquifer at OU 8 at 11 ft/day. 

Based on the results of the USGS aquifer test at Cecil Field, the hydraulic 

conductivity of the upper part of the intermediate aquifer is estimated at 40 

ft/day (USGS, 1995). 

3.6.2.3 Aquifer Flow Rate The seepage velocity (rate at which groundwater moves 

through the aquifer) for the groundwater at OU 8 was calculated using the 

hydraulic conductivities and hydraulic gradients presented above and an estimated 

effective porosity. The formula used is: 

v ~ Ki / n 

where 
V 
K 
i 
n 

horizontal seepage velocity 

horizontal hydraulic conductivity 

horizontal hydraulic gradient 
estimated effective porosity 

(1) 

Surficial Aquifer System. The results of the slug tests show hydraulic 

conductivities of 7.5 ft/day in the UZS, 14 ft/day in the IZS, and 16 ft/day in 

the LZS. The aquifer tests conducted by the USGS at the base indicate that 3 

ft/day is a representative hydraulic conductivity for the surficial aquifer (USGS, 

1995). Using this hydraulic conductivity, an effective porosity of 0.20 (USGS, 

1995), and the horizontal gradients presented above, seepage velocity for each 
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Table 3-2 
Vertical Hydraulic Gradient Summary 

Remedial Investigation 
Operablo Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Aquifer 
Well Pair Average VerticaJ Hydrau-Zone lie Gradiont ('eot/foot) 

Surficial Aquifer, 
Shallow and Intermediate Zone 

CEF 3-135 and CEF 3-141 0.0035 

CEF 3-S8 and CEF 3-91 0.0051 

CEF 3-258 and CEF 3-261 0.0054 

CEF 3-208 and CEF 3-211 0.2745 
Surficial Aquifer, 
Shallow and Deep Zone 

CEF 3-S8 and CEF 3-100 0.0447 

CEF 3-78 and CEF 3-70 0.0054 

CEF 3-138 and CEF 3-150 0.0282 

CEF 3-258 and CEF 3-270 0.0089 

CEF 3-168 and CEF 3-170 0.0112 

CEF 3-2S8 and CEF 3-290 0.0758 

CEF 3-188 and CEF 3-190 0.0793 

CEF 3-318 and CEF 3-320 0.1868 

CEF 3-348 and CEF 3-350 0.1488 
Surficial Aquifer, 
Intermediate and Deep Zone 

CEF 3-91 and CEF 3-100 0.0826 

CEF 3-141 and CEF 3-150 0.0499 

CEF 3-261 and CEF 3-270 0.0264 

CEF 3-211 and CEF 3-220 0.1309 

CEF 3-111 and CEF 3-120 0.0663 
Surficial J\quifer, Deep Zone and 
Intermediate Aquifer 

CEF 3-70 and CEF 3-700 0.0536 

CEF 3-150 and CEF 3-3300 0.0002 

CEF 3-290 and CEF 3-3000 0.0599 
Note: 1. Average of monthly water level readings from June, July. August, and September 1994. 
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Table 3-3 

Hydraulic Conductivity Estimates for the Surficial Aquifar System 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Reid 
Jacksonville, Aorida 

Upper Zone of SUrficial System (UZS) Intermediate Zone of Surficial System (IZS) Lower Zone of Surficial System (LZS) 

Well Kin It/day Well Kin It/day Well Kin It/day 

CEF-3-13S 6.3 CEF-3-91 21 CEF-3-17D 2.8 

CEF-3-16S 1.1 CEF-3-141 14 CEF-3-10D 21 

CEF-3-18S 9.2 CEF-3-261 6.9 CEF-3-15D 20 

CEF-3-20S 1.5 CEF-3-27D 19 

CEF-3-23S 15 

CEF-3-25S 5.8 

CEF-3-28S 17 

CEF-3-31S 4.4 

Notes: Kin ftjday '" hydraulic conductivity from slug test data in feet per day. 

Upper Zone of Surficial System (UZS): Intermediate Zone of Surficial System (IZS): Lower Zone of Surficial System (LZS): 

number =8 number = 3 number =4 

minimum = 1.1 It/day. minimum = 6.9 It/day. minimum = 2.8 It/day. 

maximum = t7 It/day. maximum =21 It/day. maximum = 21 It/day. 

mean = 7.5 It/day. mean = 14 It/day. mean = 16 It/day. 

median = 6.1 It/day. median = 14 It/day. median = 20 It/day. 



Table 3-4 
Hydraulic Conductivity Estimates for the Upper Zone of the Hawthorn Group 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Freid 
Jacksonville, Aorida 

Well 
K in It/day 

CEF-3-33DD 
11 

Notes: Kin ttjday = hydraulic conductivity from slug test data in teet per day assuming an aquifer thickness of 15 teet (one and a half times the screen length). 

number of runs = 1 
minimum = 11 ftjday. 
maximum = 11 ft/day. 
mean = 11 It/day. 
median = 11 It/day. 
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gradient area is calculated. For the entire distance from the waste disposal pit 
area to Rowell Creek (gradient of 0.016 ft/ft) the seepage velocity is estimated 
at 88 feet per year (ft/yr). At the waste disposal pit area (gradient of 0.005 
ft/ft), the seepage velocity is estimated at 27 ft/yr, and in the last 300 feet 
before Rowell Creek (gradient of 0.035 ft/ft) a seepage velocity of 190 ft/yr is 
estimated. 

Intermediate Aquifer System. For the intermediate aquifer, a hydraulic 
conductivity of 40 feet/day (USGS, 1995), a horizontal gradient of 0.0010 
feet/foot (average from May through August), and an effective porosity of 0.20 
(USGS, 1995) is used, resulting in an estimated seepage velocity of 73 ft/yr. 

A summary of the physical characteristics of each aquifer encountered at OU 8 i's 
presented in Table 3-5. 

3.6.3 Aquifer Geochemistry Statistical analyses were conducted on the inorganic 
analytical results from all wells at au 8 to identify natural geochemical 
characteristics. First, a descriptive analysis was performed for all inorganics 
in all wells. Then, a comparative statistical analysis was conducted (Mann
Whitney U Test) for select inorganic parameters. Comparisons were made between 
site data and background data, and between the various depth intervals at the 
site. The statistical analysis indicates there are three distinct geochemical 
zones at au 8. These are the "S" interval (UZS) wells, the "I" interval (IZS) 
wells and the "D" (LZS) plus "DD" (UZH) interval wells. The statistical analysis 
data are presented in Appendix L and summarized below. 

Parameter 

Hydraulic gradient (feet per foot) 

Hydraulic conductivity (feet per day) 

Effective porosity 

Groundwater seepage velocity (feet per 
year) 

Table 3-5 
Summary of Aquifer Characteristics 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Surficial Aquifer 

0,0059 to 0.028 

3 to 5 

0.20 

Z7 to 130 

Intermediate Aquifer 

0.0013 

40 

0.20 

73 

The groundwater in the UZS interval 'wells had typically large variations in the 
content of inorganic parameters, which is normal for shallow water table aquifers. 
The UZS wells contained widely varying water types (from sodium (Na)/sulfate (SO,) 
through Na/chloride (Cl) to calcium (Ca)jbicarbonate (HCO,) with total dissolved 
solids in the 45 to 570 mg/! range and trace metals. 

The IZS interval wells have a consistent NaCl to CaRCO, water type with total 
dissolved solids in the 10 to 270 mg/! range. The water chemistry in these wells 
is consistent with short duration, large volume infiltration of storm waters. 
If supplied in sufficient volume, this infiltrating rain water might not be 
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and would still be low in TDS and have a fairly low Ph (approximately 5 standard units). This relatively low Ph water could easily mobilize some adsorbed cations, leading to an increased dissolved metals content. These characteristics are likely being attenuated as the water moves horizontally towards the discharge zone as is illustrated by the relative positions of the four wells 91, 141, 211, and 261 on the Piper diagram (Appendix L). 

The LZS and UZH interval wells are typical of wells in a carbonate-rich environment. They are of predominantly Ca/HCa, water types with total dissolved solids in the 230 to 360 mg/i range and no significant trace metals. The LZS wells are less carbonate rich up gradient of au 8, where flow is predominantly horizontal. and more carbonate rich downgradient of au 8 where a strong upward gradient from the carbonate-rich UZH is present. Upgradient of OU 8, the system appears to be a well stratified, predominantly horizontal flow regime. The flow begins to have a strong upward component downgradient of au 8. In this area (near CEF-3-2lI) the IZS and UZS interval wells begin to resemble the typical LZS and UZH interval water type as can be seen from their position midway between the UZSIZS cluster and the LZS-UZH cluster on the Piper diagram (Appendix L). 

3.6.4 Summary of the Hydrogeologic Conditions In the area of investigation, there are three water-bearing systems. In descending order r these are the surficial aquifer (UZS, IZS, LZS), the intermediate aquifer (UZH), and the Floridan aquifer. Between each system is an aquitard (less permeable unit) or confining unit. At au 8, only the surficial aquifer and the top of the intermediate aquifer were investigated. 

The surficial aquifer is unconfined and composed of undifferentiated fine sand with some clayey sand and clay. This sediment extends to approximately 70 to 100 feet bls and is underlain by a layer of clay with dolomite cobbles. The depth to groundwater in the surficial aquifer is typically between 1 (in the wet season) and 4 feet bls. Groundwater flow in the surficial aquifer is generally to the southeast, toward the wetlands east of Perimeter Road, at an average rate of 88 ft/yr. At this rate, groundwater from under the disposal pit would have migrated the 1,400 feet to Rowell Creek in 16 years. Vertical gradients indicate that the surficial aquifer discharges to the creek. Based on the horizontal seepage veloci ty, contaminants from the waste disposal pit area which migrate at the same rate as groundwater (unattenuated or not retarded) could have reached Rowell Creek approximately 16 years after disposal began. 

Upgradient of au 8, the geochemistry of the surficial aquifer is indicative of recharge by rainfall, but downgradient, where the strong upward gradient is present, the geochemistry is increasingly bicarbonate-rich with depth, to the point of resembling the geochemistry of the intermediate aquifer. This change in geochemistry, along with the local upward gradient in the surficial aquifer and widespread upward vertical potential between the intermediate and surficial aquifer, indicates that groundwater is migrating from the intermediate aquifer into the surficial aquifer. This same upwelling of groundwater from the UZH to the surficial aquifer was observed at au 7 in the Sal Taylor Creek drainage system. 

The intermediate (UZH) aquifer is encountered at the waste disposal pit area at apprOXimately 100 feet bls. In addition to its clay-rich sediments, the Hawthorn includes near its top a locally continuous carbonate rich unit of dolomite with significant secondary porosity (fractures), possibly including shell hash, or 
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sand. This carbonate-rich unit forms the historical "rock aquifer" or "secondary 
artesian aquifer," a water-bearing unit widely used in this region as a private 
drinking water source. 

In the NAS Cecil Field area, the "secondary artesian aquifer" is approximately 
20 to 25 feet thick. The top of this unit is irregular and may represent an 
erosional unconformity. The groundwater flow in the intermediate aquifer at OU 
8 is to the east, toward Rowell Creek, at an average rate of approximately 95 
ft/yr. 

3.7 DEMOGRAPHY AND LAND USE. Information presented in this section was collected 
to identify, enumerate, and characterize human populations potentially exposed 
to contaminants released from OU 8. This information is necessary to support the 
human health risk assessment for the site. 

3.7.1 Population and Land Use In the Resource Availability Inventory Report 
distributed by the St. Johns River Water Management District (1990), the 
popUlation of Duval County is reported to be increasing with time, and continued 
growth is projected through the year ZOOO. The military personnel at NAS Cecil 
Field and surrounding military bases such as NAS Jacksonville, Naval Station 
Mayport, and Naval Fuel Depot (NFD) JacksonVille contribute significantly to this 
population. BRAC actions are expected to influence the projected growth through 
the year ZOOO. NAS Cecil Field is a subordinate command under the Commander 
Strikefighter Wings, Atlantic Fleet. The facility supports a workforce· of 
approximately 10,000 civilian and military personnel and can accommodate 
approximately 3,500 residents in base quarters and housing (ABB-ES,199Zb). 

The area surrounding NAS Cecil Field is rural and sparsely populated. The city 
center of Jacksonville lies approximately 14 miles to the northeast. Land use 
surrounding NAS Cecil Field is primarily forestry with some light agricultural 
and ranching use. Small communities and scattered dwellings associated with these 
activities are located in the vicinity. A small residential area on Nathan Hale 
Road, which abuts the NAS Cecil Field property to the west, typifies these rural 
communities. The nearest incorporated municipality is the town of Baldwin, whose 
center lies approximately 6 miles to the northwest of the main facility entrance. 

To the east of NAS Cecil Field, the rural surroundings grade into a suburban 
fringe bordering the major east to west roadways. Low commercial use, such as 
convenience stores, and low density residential areas characterize the land use 
(ABB-ES, 199Zb). A development called Villages of Argyle, when complete, is 
planned to consist of seven separate villages or communities that will ultimately 
abut NAS Cecil Field to the south and southeast. A golf course and residential 
area also border NAS Cecil Field to the east (SOUTHNAVFACENGCOM, 1989). In the 
immediate vicinity of OU 8, no housing is present. The site is located within 
the controlled access part of NAS Cecil Field and security passes are needed for 
admittance onto the base. However, OU 8 is accessible once entrance to NAS Cecil 
Field has been attained as the site is not fenced. 

3.7. Z Public Water Supply and Groundwater Use The groundwater in the surficial, 
intermediate, and Floridan aquifers is classified as Class G-II, intended for 
potable use (Florida Legislature, 1990). 
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The surficial aquifer system is described in Section 3.6. Water obtained from the surficial aquifer system is primarily used for lawn irrigation and domestic purposes, including heat exchange units in heating and air conditioning systems. The yield of the wells is typically between 30 and 100 gallons per minute and water use estimates for the surficial aquifer system are approximately 10 to 25 million gallons per day for the City of Jacksonville (Jacksonville Planning Department, 1980). The surficial aquifer level and flow directions have been altered over time because of increased water use and pumping rates. 

The intermediate aquifer system is described in Section 3.6. The quality of water from the limestone, shell, and sand of the UZH is hard to very hard and has moderate dissolved solids levels. The iron content is variable and some areas contain hydrogen sulfide (Geraghty &. Miller, 1985). At least 50,000 homes in the Jacksonville area obtain water from private wells in the UZH. 

The Floridan aquifer system is described in Section 3.6. It is one of the most productive aquifers in the world, and is the primary source of water in the Jacksonville area. 

NAS Cecil Field obtains its potable water from five Navy potable water supply production wells cased to and drawing from the Floridan aquifer system within the facility property boundary (Figure 3-9). These wells are placed at depths ranging from 400 to 800 feet bls (NAS Cecil Field, 1990). Water is extracted from these wells and stored in reservoirs and elevated water tanks. There is one 500,000-gallon reservoir, two 200,000-gallon reservoir, and two 250,000-gallon elevated water tanks at NAS Cecil Field. The five wells have a combined capacity of approximately 4.8 million gallons per day (Envirodyne Engineers, 1985). Water from these wells is used for potable, industrial, and heating purposes. Treatment consists of chlorination and aeration. There are no backup supplies of potable water currently on the base. 

Other wells on NAS Cecil Field reportedly tap the UZH (Geraghty &. Miller, 1983). These wells are not a part of the NAS Cecil Field potable water supply system and are not used for drinking water. These wells are used as individual water supplies along the outlying areas of the base that are not served by the main water system. Water from these wells is used for flushing toilets and irrigation (Envirodyne Engineers, 1985). 

The Florida Department of Health and Rehabilitative Services estimates that there are approximately 75 private wells located within a 2-mile radius of NAS Cecil Field and they reportedly produce from within the UZH. Two potable supply wells are present in a small unincorporated community on Nathan Hale Road, immediately west of NAS Cecil Field and south of Normandy Boulevard (State Road 228). These private wells are 64 and 125 feet deep (Geraghty &. Miller, 1983). 

3.8 ECOLOGY. Information on the ecological setting of NAS Cecil Field is available in the lAS completed by Envirodyne Engineers in 1985. This information is summarized in the following sections for aquatic and terrestrial wildlife habitats. The OU 8 study area is located to the southwest of Lake Fretwell, and west of Rowell Creek as it flows south from Lake Fretwell. The study area is characterized by disturbed uplands in the northwesterly and westerly parts, and palustrine wetlands in the eastern portion, adjacent to Rowell Creek. Terrestrial areas of OU 8 consist of scrubby flatwoods and disturbed, grassy uplands. A 
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palustrine freshwater wetland system associated with the Rowell Creek floodplain is mapped under the Coward in (Cowardin and others, 1979) system as a mixture of Palustrine Forested and Scrub-Shrub Broad-Leaved Deciduous classes, with some Palustrine Emergent Persistent mixed in the northeastern part. Rowell Creek, which bounds OU 8 to the east, flows from Lake Fretwell and the OU 8 wetlands in a southerly direction to Sal Taylor Creek. 

3.8.1 Aquatic Habitats Small streams, totaling approximately 8 miles, are present on NAS Cecil Field property. These streams include Yellow Water Creek, Sal Taylor Creek, and Rowell Creek, as well as smaller tributaries. Two man-made lakes are located on the facility: Newman Lake and Lake Fretwell. Both lakes are upgradient of OU 8 and are a part of the Rowell Creek drainage area. These waters are classified as Class III Waters for recreation, propagation, and management of fish and wildlife by the FDER (Florida Legislature, 1995). 

A total of 19 species of fish from 6 families were identified at NAS Cecil Field during the ecological field investigation in 1993. Eight of the total species were representative of the Centrarchidae family (sunfish) and four were in the Cyprinidae family (minnows). Other families represented in the fish surveys included the suckers (Cat:ost:omidae) , killifishes (CyprinodonCidae) , live bearers (Poeciliidae) , and the silversides (At:herinidae). 

A semiquantitative macro invertebrate survey was conducted at NAS Cecil Field in June and July 1993 (EA Engineering, Science, and Technology, 1994). The 1993 sampling event included sampling of aquatic macroinvertebrate communities at locations throughout Rowell Creek and Lake Fretwell. One sampling location from this sampling event was located in Rowell Creek, downgradient from OU 8. This Rowell Creek station (station RC-BlO-3) is located approximately 1,400 feet east of the disposal area within the area where the groundwater plume from OU 8 is interpreted to discharge. 

Sampling completed at the OU 8 sampling station included collection of parameters describing aquatic habitat, collection of macroinvertebrates by use of dip net sweeps, collection of macro invertebrates by use of Hester-Dendy artificial substrates, collection of macro invertebrates by use of three replicate petite ponar dredge samples. The results of the OU 8 macroinvertebrate sampling event showed no significant effects from the OU 8 groundwater plume and are presented in Chapter 5 of the baseline ecological risk assessment for OU 8 (ABB-ES, 1995a). 

3.8.2 Terrestrial Wildlife Habitats Three major terrestrial habitat types were identified at NAS Cecil Field during the lAS. These habitats are pine flatwoods association, sandhill communities, and swamp forest associations (Envirodyne Engineers, 1985). An upland community consisting primarily of disturbed uplands with some characteristics of a dry prairie occurs in the western portion of au 8, both to the north and south of the Lake Fretwell Service Road. The OU 8 disposal pit is located in this portion of the site. This area consists of flat, sandy soil with dense ground cover, and few to no trees. Typical vegetation identified here includes ragweed (Ambrosia sp.), goldenrod (Solidago fist:ulosa) , dog fennel (Eupatorium capillifolium) , bracken fern (Pt:eridium aquilinum) , sand blackberry (Rubus cuneifolius) , golden ragweed (Senecio aureus), and muscadine grape (Vi tis rotundifolia). Scattered wax myrtle (Hyrica cerifera) and slash pine (Pinus elliot:ii) are also present. 
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A small part of the northern end of the study area most closely resembles the 
Florida Natural Areas Inventory (FNAI, 1990) Scrubby Flatwoods cover type. The 
area is flat and sandy with scattered pine trees, a sparse shrubby understory, 
and barren sand. Typical vegetation identified in this area includes longleaf 
pine (Pinus palustris) , loblolly pine (Pinus taeda) , saw palmetto (Serenoa 
repens) , myrtle oak (Quercus myrtifolia) , goldenrod (Solidago fistulosa) , and sand 
blackberry (Rubus cuneifoluis). 

The pine flatwoods association are the most extensive forest in Duval County. 
The soil is sandy with a moderate amount of organic matter in the top few 
centimeters and an acidic, organic hardpan 0.3 to 1.0 meter (1 to 3 feet) beneath 
the surface. This hardpan reduces rainfall percolation and impedes root 
penetration during droughts. Thus standing water is common during the rainy 
season (Envirodyne Engineers, 1985). 

Three major types of pine flatwoods occur in Florida: (1) longleaf pine (Pinus 
palustris) flatwoods, in which longleaf pine is the dominant overstory tree 
species in well drained areas; (2) slash pine (P. elliottii) flatwoods, in which 
slash pine is the dominant overstory species in areas of intermediate wetness; 
and (3) pond pine (P. serotina) flatwoods, in which the pond pine is the dominant 
tree species typical in poorly drained areas (Envirodyne Engineers, 1985). 

The forestry program at NAS Cecil Field, which began in 1963, has resulted in 
reforestation of 97 percent of the area with slash pine. Thus, pine flatwoods 
are the predominant community type for NAS Cecil Field. Vegetation characteris
tics of disturbed locations found within the reforested areas include: fennel 
(Eupatorium sp.), beggar's tick (Bidens sp.), greenbriar (Smilax sp.), sandbur 
(Cenchrus sp.) and rattlebox (Sesbania sp.) (Envirodyne Engineers, 1985). 

Sandhill communities occur on well-drained white to yellowish sands. Longleaf 
pines (P. palustris) form the overstory and a variety of oaks (Quercus sp.) form 
the understory in mature natural stands. However I due to forestry and prevention 
of fires I oaks are now predominant and prevent the reestablishment of pine. When 
this situation is perpetuated, the sandhill community becomes similar to a xeric 
(dry) or mesic (balanced moisture supply) hammock with a dense stand of oaks and 
changes in the growth and development of the underbrush. This situation occurs 
infrequently at NAS Cecil Field. Many of the former sandhill areas are 
predominated by plant species characteristic of disturbed areas including fennel, 
beggar's tick, green briar, sandbur, and rattlebox (Envirodyne Engineers, 1985). 

The swamp forest association is predominated by deciduous hardwoods that border 
rivers and streams where the forest floor is saturated or submerged during part 
of the year. The southern part of Rowell Creek, Sal Taylor Creek, and some of 
its lesser tributaries to the east are typified by this association at NAS Cecil 
Field. Red maple (Acer rubrum), water oak (Quercus nigra), swamp bay (Persea 
palustris) , and sweet gum (Liquidambar styraciflua) are common along these 
drainage pathways. Occasional bayheads, scattered about in the pine flatwoods, 
harbored many of the same species stated above as well as an occasional bald 
cypress (Taxodium distichum) (Envirodyne Engineers, 1985). 

3.8.3 Wetlands Wetlands identified at NAS Cecil Field include bay swamp, cypress 
domes, and hardwood swamp (SOUTHNAVFACENGCOM, 1989). The locations of wetlands 
are mapped on Figure 3-10. The wetland identified at OU 8 is best described as 
a mixture of Palustrine Forested and Scrub- Shrub Broad-Leaved Deciduous classes, 
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with some Palustrine Emergent Persistent mixed in the northerly part of the 
wetland. A summary of the OU 8 wetland classes and indicator species is presented 
in Table 3-6. 

The mixed forested and scrub-shrub commun~t~es most clearly resemble the FNAI 
classifications of Bottomland Forest, Wet Prairie, and Baygall. The Bottomland 
Forest is characterized by a low-lying,closed canopy hardwood forest. Dominant 
trees are red maple (Acer rubrum) , sweetgum (Liquidambar styraciflua) and various 
pines. The shrubby understory includes Wax myrtle (Myrica cerifera) , and loblolly 
bay (Gordonia lasianthus). Herbaceous vegetation in this habitat includes 
cinnamon ferns (Osmunda cinnamomea) and netted chain fern (Woodwardia areolata). 
Communities in the Wet Prairie portion of au 8 consist of sparse, dense ground 
cover of grasses and herbs. Dominant species include hatpins (Eriocaulon 
decangulare), panic grass (Panicum sp.), St. John's wort (Hypericum fasciculatum) , 
and meadow beauty (Rhexia virginica) , with some scattered wax myrtle (Myrica 
cerifera). The Baygall community, also a part of this area, is typically found 
in flat areas or on slopes where high lowland water tables help maintain soil 
moisture. Typical plants in this community include sweetbay (Magnolia 
virginiana) , swamp bay (Persea palustris) , red bay (Persea borbonia) , loblolly 
bay (Gordonia lasianthus), gallberry (Ilex glabra) , muscadine grape (Vitis 
rotundifolia) , netted chain fern (Woodwardia areolata) , and cinnamon fern (Osmunda 
ciIU18momea) . 

The Palustrine Emergent Persistent area, which is mixed into the northeastern 
portion of the wetlands at OU 8, most closely approximates the FNAI Floodplain 
Marsh classification. It is dominated by emergent grasses, herbs, and shrubs. 
Typical species include sedges (Carex sp.), bulrush (Scirpus sp.), climbing 
hempweed (Mikania scandens), scarlet pimpernel (Anagallis arvensis), and dotted 
smartweed (Polygonum punctatum) , along with scattered black willow (Salix nigra) 
and myrtle oak (Quercus myrtifolia). 

Bay swamp wetlands are associated with Sal Taylor Creek to the east of the runways 
with additional acreage north of l03rd Street and Normandy Boulevard. Bay Swamp 
areas are located at the slower moving he'adwaters of the various creeks. Some bay 
swamps on the facility are isolated but are not found in OU 8. 

Hardwood swamps are found in association with Rowell Creek and Yellow Water Creek. 
Dominant canopy species found in the hardwood swamps include tupelo (Nyssa 
sylvatica var biflora) , red maple (Acer rubrum) , and sweetgum (Liquidambar 
styraciflua). Other canopy species include bald cypress (Taxodium distichum) , 
water oak (Quercus nigra), laurel oak (Quercus lauifolia) , and Carolina willow 
(Salix caroliniana). Along the edges of the hardwood swamp, loblolly pine (Pinus 
taeda) and pond pine (Pinus serotina) can also be found. The subcanopy within 
the swamp is dominated by smaller tupelo, red maple, sweetgum, and wax myrtle 
(Myrica cerifera). The ground cover is dominated by cinnamon fern (Osmunda 
cinnamomea) , shield fern (Thelypteris kunthii) , and elderberry (Samubucus 
canadensis). The main stream channel is vegetated along the edge by such species 
as pickerelweed (Ponteria sp.), alligator weed (Altemanthera philoxeroides) , 
spatterdock (Nuphar luteum), and lizard's tail (Saururus cemuus) 
(SOUTHNAVFACENGCOM, 1989). A series of drainage ditches is connected to the 
hardwood swamps. These drainage ditches often connect to a low cypress dome or 
bay swamp. The drainage ditches are vegetated mostly with cattail (Typha 
latifolia) , pickerelweed, alligator weed, spatterdock, and lizard's tail 
(SOUTHNAVFACENGCOM, 1988). 
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Table 3-6 
Wetland Classes 01 the Study Area' 

Wetland Class 

Palustrine Forested Broad~Leayed 
Deciduous 

Palustrine Scrub~Shrub Broad-Leaved Deciduous 

Palustrine Emergent Persistent 

, Wetland classes indicated on Figure 3-10 

CEe-QUa AI. 
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Baseline FUsk Assessment 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Indicator Species 
(common name) 

Red maple, sweet gum, swamp bay, sweet bay, wax myrtle, loblolly 
bay, and cinnamon fern. 

Sweet bay. swamp bay, led bay. loblolly bay, wax myrtle, muscadine 
grape, gallberry, meadow beauty, and netted chain fern, 

Black willow. myrtle oak, climbing hempweed, scarlet pimpernel, 
rushes, and dotted smartweed. 
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Cypress domes are scattered across the base. These are generally isolated 
circular depressional wetlands found among pine trees. They are often dry for 
part of the year. Dominant canopy species include bald cypress (Taxodilllll 
distchlllll) , tupelo (Nyssa sylvatica var. biflora) , and either slash pine (Pinus 
elliottii) or loblolly pine (Pinus taeda). Other common trees include red maple 
and wax myrtle. The sub canopy is generally dominated by the same vegetation as 
the canopy. Ground cover species include cinnamon fern, Virginia chain fern 
(Woodwardia virginica) , St. John's wort (Hypericum fasciculatum) , and red root 
(Lachnanthes caroliniana) (SOUTHNAVFACENGCOM, 1989). 

3.8.4 Rare. Endangered. and Threatened Species Rare, endangered, and threatened 
species identified as potentially residing on NAS Cecil Field are listed in Table 
3-7 with corresponding State and Federal designations. The list is based on a 
review of available information including the lAS (Envirodyne Engineers, 1985), 
a rare and endangered plant survey report (Environmental Services and Permitting 
[ESP], 1990), and the Technical Memorandum for Supplemental Sampling at OUs I, 
2, and 7 (ABB-ES, 1992a). 

Certain species that potentially reside on NAS Cecil Field are protected by 
Federal and/or State laws. Although no rare and endangered animal species are 
known to occur at au 8, several records exist for occurrences near the site. The 
gopher tortoise (Gopherus polyphemus), a State species of special concern (SSC) 
and a federal-candidate species, is a confirmed resident at NAS Cecil Field. This 
reptile has been observed by ABB-ES ecologists within 1, 000 feet of Site 5, which 
is north of Site 3, suggesting this species may occur transiently in the study 
area. Further, a number of gopher tortoise burrows were observed on the NAS 
property, some in association with Sites 1 (approximately 2,500 feet south
southeast of OU 8) and 4, immediately north of the OU 8 study area (Envirodyne 
Engineers, 1985). Also, the Federal- and State-listed endangered species, the 
woodstork (Hycteria americana), and the American alligator (Alligator mississippi
ensis), a State-listed SSC, have been observed at Lake Fretwell, located to the 
east and northeast of OU B. As discussed in the OU 2 RI report (ABB-ES, 1994c), 
Lake Fretwell is not being evaluated in this RI but will be considered in a future 
study. Sherman's fox squirrel (Sciurus niger shermani) , a State-listed sse and 
Federal-candidate species, may be a resident of the forested area north of Site 
lB. However, due to the disturbed nature of OU 8, it is unlikely that this fox 
squirrel occurs at the site. 

One State-listed (threatened) plant species is known to occur at the OU 8 study 
area. The hooded pitcher plant (Sarracenia minor), was found at OU B near the 
helicopter crash site by an ABB-ES biologist. Two additional species, listed by 
FDA as commercially exploited (Wood, 1994) Were observed at OU B. The cinnamon 
fern (Osmunda cinnamomea) and the netted chain fern (Woodwardia areolata) were 
observed in the wetlands on the southeastern part of the site (CDM, 1994). In 
addition, the wetlands to the north of OU 8 contain another commercially exploited 
fern species (i. e., O. regalis) and the threatened grass pink (Calopogon 
cuberosus) . 
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Table 3-7 
Rare, Endangered and Threatened Flora and Fauna al or in Ihe Vicinity of 

NAS Cecil Field 

Common Name 

Florida gopher frog 
(Rana cllpito) 

American alligator 
(Alligator mississippiensis) 

ESQtern indigo snake 
(Drymarchon corais couplfm) 

Gopher tortoise 
(Gopherus polyphemus) 

Wood stork 
(Mycteria americana) 

Southeastern kestrel 
(Falco splJrverius paulus) 

ArctiC Peregrine falcon 
(Falco peregrinus tundrius) 

Bald eagle 
(Ha/ia8I1tus leucoct!lphalus) 

Sherman's fox squirrel 
(Sciurus nlgBr shBrmam) 

Florida black bear 
(Ursus affler/cenus floridlmus) 

Florida mouse 
(Peromyscus floridsnus) 

Hooded pitcher plant 
(Sarracenia minor) 

Spoon-leaved sundew 
(Orosera interffl8dia) 

See note6 at end of table, 
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Remedial Investigation 
Operable Unit 8 

Naval Aj, Station Cecil Field 
Jacksonville, Florida 

I FGFWFC' I USFWS' I FDA' I 
sse ez 

sse T(S/AI 

T T 

sse ez 

E E 

T ez 

E T 

T E 

sse ez 

T ez 

sse ez 

T 

T 

3-32 

Comments 

Possible Resident at NAS Cecil Field. 
(Envirodyne Enginaer&, 1985). Suit
able habitat eXists at Site 3. 

Confinned resident in Lake Fretwell at 
NAS Cecil Field IEnvirodvne Enginasrs, 
19851. 

Confirmed resident !!It NAS Cecil Freid. 
{Envirodyne Engineer., 19851. Suit
able habit.t exiat. at Site 3. 

Confirmed resident at NAS Cecil Field. 
(Envirodyne EnginMre, 1985). Po •• i
ble resident at Site 3, 

Confirmed migrant; ob811trvlltd felltding 
at Lake Fretwell (Cochran, 1994). 
Suitable habitat i. preslltnt in shallow 
water are •• at Site 3. 

P08sible Migrant (Cochran, 1994) 

Probable Migrant (Cochran, 1994) 

Confirmed Migrant (Envirodyne Engi
nllters, 1985) 

Posllible rlltsident nllter Site 18 (ABB-ES 
19958). Unlikely to occur 8t Site 3. 

Evidence of black beari reported in 
outlying area. in 1982 (Envirodyne 
Engineers, 1985). Unlikely to occur at 
Site 3. 

Known from Clay County, may range 
into habitats (sand pine scrub and 
longleaf pine-turkiltY oak communitie.) 
prlltient at NAS Cecil. Not known to 
be a residant at NAS Cecil Field 
(Envirodyne Enginllters, 1985J. 

Found in wetl.and. at Site 3 (ABB-ES 
biologist). 

Found at one location at Yellow Water 
Weaponlil area in drainage ditch (ESP, 
19901. 



Table 3-7 (Continued) 
Rare, Endangered and Threatened Flora and Fauna at or in the Vicinity of 

NAS Cecil Field 

Common Name 

Cinnamon fern 
(Osmunda cinnamom8a) 

Royal fern 
(Osmunda rega/is) 

Bartram's ixia 
(Sa/pingostylis coe/estmuml 

Variable-leaf crown beard 
(V8rbssina hl1terophylla) 

. Netted chain fern 
(Woodw8rd;s area/lIta) 

Grass pink 
(Calopogon tuberosus) 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

I FGFWFC' I USFWS' I FDA' I 
CE 

CE 

E 

C2 

T 

T 

Comments 

Observed at Site 3. (CDM, 1994). 

Confirmed at NAS Cecil Field. Possibly 
present at Site 3. 

Observed by Navy per&:onnel in the 
southwell! qu8drant of NAS CeCil Field 
(Burllt, 1994; Cochran, 1994), P08si· 
bly present at Site 3. 

Found at one loc8tio" at NAS Cecil 
Field in IiIsndhill habitat (ESP, 1990). 
Possibly pr8sent at Site 3 . 

Found at Site 3. 

Found at Site 17 by ABB-E5 ecologil!t; 
possibly pre81!tnt at Site 3. 

1 Florida Game and Frean Water Fish Commiuion (list published in Section 39-27.003-005, Florida Administrative Code) 
(Wood, 1994). 
2 United 5tat8& Fish and Wildlife Service (list publisned in List of Endangered and Threatened Wildlife and Plants, 50 CFR 
17.1,.,2) (Wood, 1994). 
3 Florida Department of Agriculture and Consumer 5eMce. llist is statutorily designated by the Preservation of Native 
Flora of Florida Act (581.185-187 r Florida Statutes» (Wood, 1994). 

Notes: E = Endangered: any species which is in danger of extinction throughout all or a significant portion of its range. 
T = Threatened: any species which is likely to become an endangered species within the foreseeable future 

throughout all or a significant portion of its range. 
T(SjA) = Threatened due to similarity of appearance. 
SSC = Species of Special Concern. 
C1 ::; A candidate for Federal listing for which there is enough substantial information on biological vulnerability and 
threats to justify listing. 

C2 = A candidate for federal listing with some evidence of vulnerability, but for which not enough information exists 
to justify listing. 
CE = Commercially Exploited. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

The results of the field investigation concerning the nature and extent of 
contamination detected at au 8, Site 3, have been assessed and the findings are 
presented in this chapter. 

Four rounds of investigation have been completed during the evaluation of au 8, 
starting with work by Envirodyne Engineers in 1985 (lAS) and ending with the ABB
ES investigation of 1993-94 (RI). Most of these investigations have included a 
field program that obtained physical and chemical data. The most recent 
investigation, completed in 1994 (Chapters 2.0 and 3.0), represents the most 
comprehensive set of physical and chemical data developed to date. For this 
reason, discussion of the nature and extent of contamination at au 8 centers 
primarily on the data accumulated during this last investigation. Relevant data 
and findings from previous studies (including the 1991 to 1992 ABB-ES investiga
tion [RI J and field screening data) will be discussed as appropriate. The 
complete analytical TCL and TAL data set generated for all media during the 1993 
to 1994 investigation is presented in Appendix M. Chemical analyses were also 
completed on groundwater samples for water quality parameters such as hardness, 
alkalinity, total dissolved solids, etc. These results are presented in Appendix 
L. Tables and figures summarizing detection and distribution of characteristic 
contaminants are presented in this chapter. Chemical analytical data from 
previous investigations are presented in Appendix A and summarized in Chapter 1.0.: 

A separate investigation is being conducted under the Navy's Underground Storage 
Tank (UST) Program for petroleum contamination at the helicopter crash site. 
Petroleum contamination detected near the helicopter crash site, even if it is 
not associated with the au 8 source area, is mentioned in this report. Any 
further delineation of petroleum contamination will be addressed by the UST 
program. Results of helicopter crash site investigations that have been completed 
to date are included in Appendix A. 

The quality of the chemical analytical data collected during the investigation 
of au 8 has been evaluated by assessing the precision, accuracy, representativene
ss, completeness, and comparability (PARCC) of the analytical data for each 
medium. PARCC reports summarize the quality control measures taken during the 
investigation and discuss the suitability of the data for use in this investiga
tion. The PARCC summary reports for media sampled at au 8 are presented in 
Appendix N. In general, the data complied with PARCC criteria and are considered 
acceptable for use in this RI and the associated BRA and FS. 

Discussion of the nature and extent of contamination at au 8 is structured 
according to the RljFS guidance (USEPA, 1988). Sources of contamination are 
discussed first. Environmental media sampled during the investigation are then 
discussed in the following order: surface soil, subsurface soil, groundwater, 
surface water, and sediment. Within each of these media, analytical fractions 
are discussed in the following order: organics (VaCs, svacs, pesticides and PCBs) 
and inorganics. The regulatory and guidance criteria for chemicals in each medium. 
are presented in Appendix 0 for reference. 

In the case of duplicate samples, the average of the sample and the duplicate 
concentrations is used to be consistent with the procedure employed in the BRA. 
In accordance with that procedure, if either the sample or duplicate is reported 
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as not detected, half of the reported detection limit (RDL) value is used as the 
concentration for that sample or duplicate. 

To assist in distinguishing inorganic contaminants from those that are present 
naturally, analytical results are screened by comparison to background criteria 
for each media sampled. These background criteria are twice the mean of the 
concentrations detected in the background samples for each medium. The background 
screening program is detailed in section 2.6 and the complete analytical data set 
from the background sampling program is presented in Appendix J. 

Other analyses completed (water quality parameters, grain size analyses, etc.) 
are discussed as appropriate. The results of geotechnical testing are presented 
in Appendix E. Following the evaluation of each analytical fraction for a 
particular medium, a summary of relevant results and findings for the medium is 
presented. 

4.1 SOURCES. At au 8, the primary source of contamination is the liquid waste 
that was disposed of in a pit located immediately northeast of the intersection 
of Perimeter Road and the Lake Fretwell access road leading west, away from the 
dam at the south end of the Lake Fretwell (see Figure 1-3). Based on information 
in the lAS report, wastewater containing fuel, oil, sludge, solvent (HEK, Stoddard 
[petroleum distillates], trichloroethylene, PD-68a, MIBK, toluene, naphtha, and 
xylene), paint, and paint thinners was deposited in the pit. Based on the .. 
historical information collected, generation of the waste liquids resulted from 
operations at the fuel farm, the Aircraft Intermediate Maintenance Department 
(AIMD) , the squadrons, and public works. 

The waste liquids disposed of in the pit drained directly to the underlying vadose 
and phreatic zone soil and groundwater. The periodic disposal of waste liquids 
in the pit would be expected to cause a temporary and localized groundwater mound 
which would tend to initially spread the contaminants radially. After discharge 
events, the mounding would subside, leaving some contaminants in the vadose soil 
(soil above the water table). 

After the initial spreading of the contaminants caused by the mounding, the 
dissolved contaminants would migrate with the natural flow of groundwater. 
Contaminants remaining within the initial mound area (in soil both above and below 
the water table) could serve as a continuing source of groundwater contamination. 

Another area unrelated to the waste disposal pit that may have resulted in a 
source of contamination is the helicopter crash site (see Figure 1-3). Although 
this area is located within the au 8 study area, the resultant petroleum 
contamination from the crash is being addressed under the Navy's UST program. 
However, some solvent contamination was detected within the helicopter crash site 
during the soil screening program and because the presence of solvents could not 
be linked to the crash site, confirmatory samples were collected in conjunction 
with the RI. Detections of solvents l,l-DCA, l,l-DCE, 1.2-DCE, and TCE were 
observed in both soil and groundwater samples collected near and within the 
helicopter crash site. The source of the solvent contamination in the vadose zone 
soil at the crash site is believed to be the result of solvents that have 
volatilized from the 
be less than 2 feet). 

CEC-OUB.RI. 
ASW.01.!UJ 

shallow groundwater (depth to groundwater is estimated to 
The source of groundwater contamination at the crash site 
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appears to be the former waste disposal pit area which is hydraulically upgradient 
and has very similar organic solvent contaminants. 

To docwnent the nature and extent of contamination resulting from wastes deposited 
at the OU 8 disposal pit, samples for laboratory analyses were collected from 
surface soil, subsurface soil, groundwater, surface water and sediment. The 
results of these analyses are discussed below. 

4.2 ANALYTICAL RESULTS. The chemical analysis results of environmental samples 
from au 8 are discussed in this section. Results of the biological toxicity 
testing of soil contamination are discussed in the ecological portion of the risk 
assessment and are summarized in Chapter 6.0, Sununary of Baseline Risk Assessment. 
The results of inorganic analyses are compared to background screening 
concentrations from site-specific media (e.g., upgradient groundwater) and 
installation-wide media (surface and subsurface soil). 

4.2.1 Surface Soil Surface soil samples were collected at OU 8 during the 1991 
investigation and the screening and the confirmatory sampling programs conducted 
during the 1993 to 1994 investigation. The results of the 1991 surface soil 
investigation are presented in Chapter 1.0 and will not be discussed in this 
chapter because they were collected from the 0 to 2 foot bls interval, which does 
not meet the current risk assessment surface soil sampling requirement of 
collection from 0 to 1 foot bls. However, these samples are useful for site, 
evaluation. 

Results of the field screening surface soil samples will be briefly discussed, 
followed by a more detailed discussion of the 24 confirmatory sample results. 

4.2.1.1 Organic Compounds in Surface Soil 

Field Screening Sample Results. The results of the surface soil screening 
identified three distinct areas of contamination at OU 8. The areas included the 
historical disposal pit area, the area along the north side of the Lake Fretwell 
access road (vicinity of the roadside drainage ditch) between the pit area and 
Lake Fretwell, and the area near the helicopter crash site. Figures presenting 
the results of the surface soil screening program can be found in Appendix B. 

Evaluation of the screening program results indicated the presence of TRPH; 
benzene, toluene, ethylbenzene, and xylenes (BTEX); and solvents in the surface 
soil at OU 8. TRPH was the only detection in surface soil around the historical 
pit area and had a maximum detection of 770 mg/kg at location 3-13. TRPH was also 
detected north of the access road at a maximum concentration of 64 mg/kg. The 
solvents TeE, DCA, and DeE were the most common detections in surface soil 
screening samples near the helicopter crash site area. The maximum detection of 
TCE was 19 ~g/kg (sample locations 3-114 and 3-118) whereas l,l-DCA was detected 
at 10 ~g/kg (3-117) and cis-1,2-DCE waS detected at 13 ~g/kg (sample location 3-
118) . 

Confirmatory Sample Results. The confirmatory analytical results for surface soil 
are summarized in Table 4-1, and shown on Figures 4-1. In general, analysis of 
confirmatory samples indicated contaminants were present only in the disposal pit 
area and drainage swale adjacent to the access road and at the helicopter crash 
site. 
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Analylo 

Vol.otil .. !Pglkal 

1,1-Dichloroethene 

1 ,2-Dichloroethene (total) 

2-Butanone 

Acetone 

Methylene chloride 

Toluene 

Xylone. (tolal) 

Semivol.tiI .. ipg/kUI 

2-Melhylphenol 

Acenaphlhylone 

Anthracene 

e.mo(.f.~ 

llonzQ(.r~ 

~. (P)flllOl'~ 

awofllMpQoM 
aenzo·1,k) IiIIOt_~ 
8U¥b.,,%}'IpIltl>alate 

Carbazole 

ChtyH(lO' 

Oi-n·butylphlhalalo 

OlbfntlaJl)~r~ 

Fluoranthene 

Jnd,,!,o !I,2,3«l!\»trW 
Phenanthrene 

Phonol 

Pyrena 

bis(2-Ethylhoxyl) phthalate 

Pe.ticide./PCBa !Palkg) 

4,4-00T 

Dieldrin 

Endosulfan II 

See notes on following page. 
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Table 4-1 
Surface Soil Organics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency 
Rango of Rango of 

of Detection 1 Reporting Detoctod 
Umits Concentrations(*)2 

1/24 6 - 43.5 3J 

1/24 6 - 43.5 4J 

2/24 7 - B6 2J-3J 

1/24 12 - B6 4J 

2/24 6 - 43.5 3J-4J 

1/24 6 - 43.5 3J 

12/24 6 - 43.5 3 J - 8* 

1/24 360 - 665 24 J 

1/24 360 - 665 170 J 

1/24 360 - 665 59 J 

2/24 360 - 665 44J-62O 

4/24 360 - 665 23J-440 

4/24 360 - 665 3OJ-870 

4/24 360 - 665 28J-270 

2/24 360 - 665 85J-280 

1/24 360 - 565 48J 

1/24 360 - 565 24 J 

4/24 360 - 665 22J-700 

1/24 360 - 565 1,400 

2/24 360 - 665 32J-l00J 

4/24 360 - 665 29J-72D 

3/24 360 - 665 22J-330 

1/24 360 - 665 44J 

1/24 360 - 665 33" J 

3/24 360 - 665 23J-890 

2/24 360 - 565 180 J - 290 

8/24 3.9 - 20 1.3J-l0 

1/24 2.1 - 20 1.6 J 

4/24 0.2 - 20 0.17 J -1.SS" 

4-4 

Mean of Florida 
Detoctod Cleanup 

Concentrations3 Goals" 

3 NP 

4 NP 

2.5 6,770,000 

4 2,290,000 

3.5 20,700 

3 NP 

4 37,900,000 

24 NP 

170 NO 

59 18,300,000 

332 1,480 

174 148 

294 1,480 

116 NO 

183 1,470 

48 15,300,000 

24 58,100 

225 14,800 

1,400 NP 

66 148 

228 2,990,000 

157 1,480 

44 NO 

33 NP 

323 2,240,000 

235 NP 

5 3,180 

1.6 71.2 

0.7 NP 



Table 4-1 (Continued) 
Surface Soil Organics Summary 

AemediaJ Investigation 
Operable Un it 8 

Naval Air Station Cecil Reid 
Jacksonville, Aorida 

Frequency of 
Range of Range of Aorida Mean of Analyte 

Detection' Reporting Detected Cleanup Detected 
Umits Concentrations(·}~ Goals4 Concentrations3 

8ndtlil.~ 1/24 3.85 - 20 4 NP 4 
alpha-SHC 1/24 1.95-10 0.89- NP 0.89 
alpha·Chlordane 7/24 1.95-10 0,099 - 0.8'" 889 0.45 
gamma-Chlordane 4/24 1.95 - 10 0.119* - 0.8 869 0.36 
Aroclor-1254 1/24 38.5 - 300 15' NP 15' 
f~ .. r·~~·jti._,~;·~c~d; ... q~~w~:1~ 

7/24 12 - 29 29 - 370 NP 145 
1 Frequency of detection is the number 01 samples in which the an.lyle was detected divided by the totaJ numb.r 01 samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected: it dOBS not include those samples with a "U· or ·UJ" validation quaJifier for that analyte. 
" Florida Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the cleanup goals based on the hazard index for the child resident or the cancer risk for the aggregate resident. 

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

Sample locations include: CF3SS1, CF3SS2, CF2ssa, CF3S&I, CF3SS5, CF3SS6. CF3SS7, CF3SSS, CF3SS9, CF3SS10, CF3SS11, CF3SS12, CF3SS13, CF3SS14, CF3SS15, CF3SS16, CF3SS17, CF3SS18. CF3SS19, CF3SS20, CF3SS21, CF3SS22, CF3SS23, and CF3SS24 
Duplicate sample. include: CF3SS10D, CF3SS20D. and CF3SS24D 
pg/kg == micrograms per kilograms dry weight. 
J == ,i,ndiC8tes chemical identified by chemist but quantity was estimated. 

= these chemicals represent human health chemicals of potential concern (HHCPCs). NP == analayte is not presented in FDEP guidance. 
NO = anC!Me is-.-2.resented in FOEPQ!Jidance but no data is~rovided. 
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VOCs in Surface Soil. Seven VOCs were detected in surface soil samples collected at OU 8. All detections of VOCs were below 10 pg/kg and only one VOC, xylene, was detected in more than 2 of the 24 samples. 

The highest detection of xylene was 8 pg/kg (average of the sample and its duplicate) in sample CEF-3-SS-l0, south of Lake Fretwell access road, 500 to 600 feet east of the disposal pit. Xylene was also detected near the disposal pit area, or topographically downgradient, indicating xylene may be present as a result of fuel deposited in the disposal pit or spilled on the access road. 

1,1-DeE (3 J pg/kg at CEF-3-SS-l2) and 1,2-DCE (4 J pg/kg at CEF-3-SS-l3) were detected in only 1 of the 24 samples. The detections are near the helicopter crash site and are interpreted to be the result of the volatilization from shallow contaminated groundwater that originated in the source area. Both l,l-DCE and 1,2-DCE were detected in nearby monitoring well CEF-3-28S at concentrations that are consistent with volatilization from groundwater and adsorption and detection in overlying soil. 

SVOCs in Surface Soil. A total of 19 SVOCs were detected in the surface soil from the analysis of 24 samples. Of the 19 SVOCs detected, the most frequent compounds detected were benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 'chrysene, and fluoranthene. These compounds are common byproducts of the combustion of petroleum fuels and are, therefore, consistent with the waste oil deposited in the disposal pit and burned when the liquid level in the pit was. high. Although these SVOCs were most frequently detected, they were only detected in 4 of the 24 surface soil samples. 

All of the SVOC detections (except CF-3-SS-24) in surface soil were from samples collected near the disposal pit area. The highest total SVOC concentration was 5,520 pg/kg at CF-3-SS-2, which is located near the northwest side of the former disposal pit. The presence of SVOCs in surface soil near the source area is most likely a result of the former OU 8 waste disposal operations. 

TRPH in Surface Soil. TRPH was detected in 6 of the 24 surface soil samples; in 3 samples (CF-3-SS-7, CF-3-SS-15, and CF-3-SS-20) near the disposal pit area and in 3 samples (CF-3-SS-l1, CF-3-SS-l2 and CF-3-SS-24) near the helicopter crash site. The highest TRPH concentration detected in surface soil was 370 mg/kg in sample CF-3-SS-l2 near the helicopter crash site. The three detections near the disposal pit area were along the Lake Fretwell access road. Five of the six samples exceeded the FDEP guidance value of 50 mg/kg for thermally treated petroleum contaminated soil. The distribution of TRPH in surface and subsurface soil is presented in Subsection 4.2.2.1 (Organic Compounds in Subsurface Soil). 

The presence of TRPH in the disposal pit area is most likely the result of petroleum waste disposal in the pit or residue from possible historic use of oil to control road dust. The TRPH detected at the helicopter crash site is interpreted to be linked to the helicopter crash rather than the result of transport by the groundwater (as suspected for the chlorinated solvents) or by surface water runoff. 

Pesticides and PCBs in Surface Soil. Seven pesticides and one PCB were detected at OU 8. Sporadic detections of pesticides including 4,4-DDT, dieldrin, endosulfan II, endrin ketone, alpha-BHC, alpha-chlordane, and gamma- chlordane were observed in the surface soil samples at OU 8. Based on the observed concentra-

CEC-OUB.RI. 
ASW.01.96 4·7 



tions, these pesticide detections are most likely the result of previous basewide 
use of pesticides and not the result of waste disposal operations at OU 8. The 
only PCB detection was Aroclor 1254. 

The most frequently detected pesticides were 4,4-DDT and alpha-chlordane. 4,4-DDT 
Was detected in 8 of 24 samples at concentrations ranging from 1.3 to 10 ~g/kg. 
The highest concentration of 4,4-DDT was at sample location CF-3-SS-16, which is 
located along the western side of the former pit. Alpha-chlordane was detected 
in seven samples, with a maximum concentration of 0.81 J ~g/kg (the average of 
sample CF-3-SS-24 and its duplicate) in the helicopter crash area. 

Aroclor 1254 was detected at 15 J ~g/kg (average of sample and duplicate) in 
sample CF-3-SS-10. This sample is located along the south side of the access road 
approximately 400 feet east of the disposal pit. Because no other PCB detections 
were observed in surface soil samples and this sample location is several hundred 
feet from the pit (PCBs are relatively immobile in soil), it does not appear this 
detection of Aroc1or 1254 can be related to the source area. It is most likely 
the result of the former practice of spraying PCB containing oil on the roads for 
dust control. 

4.2.1.2 Inorganics in Surface Soil The confirmatory inorganic chemical analysis 
results for surface soil are summarized in Table 4-2, and shown on Figure 4-2. 
The background screening concentrations for inorganics in surface soil are also 
presented in Table 4-2. 

Confirmatory Sample Results. A total of 19 TAL inorganic analytes were detected 
in the surface soil at OU 8. Due to the large number of analytes detected and 
the widespread distribution, only the inorganic analytes that were chemicals of 
potential concern (CPC) in the Baseline Risk Assessment will be discussed in the 
RI report. However, results of all inorganic analytes detected in surface soil 
are summarized in Table 4-2. 

The epes identified for OU 8 surface soil in the baseline risk assessment included 
antimony, barium, cadmium, copper, lead, manganese, mercury, silver, and zinc. 
Details and rationale for eliminating inorganic compounds as epcs is presented 
in the OU 8 Baseline Risk Assessment and are summarized in Chapter 6.0. The 
distribution and concentration of inorganic CPCs are shown in Figure 4-2. A brief 
summary of the above inorganic CPC detections is presented in the following 
paragraphs. 

Antimony was detected in only one sample, GF3SS14, at an estimated concentration 
of 2.1 J mg/kg, which is well below the quantitative reporting limit of 12 mg/kg. 
This sample was collected in a low area adj acent to the intersection of Perimeter 
Road and the Lake Fretwell access road near the disposal pit. Antimony was not 
detected in the disposal pit or in the background data set. 

Barium was detected in all but one surface soil sample with the highest detection 
of 27.6 mg/kg at CF3SS19 which is located within the former disposal pit. The 
background screening concentration for barium is 12 mg/kg, and the maximum 
background concentration was 16.4 mg/kg. The only sample results that exceeded 
the background screening concentrations were at the disposal pit (CF3SS19) and 
the drainage ditch along the access road (CF3SS9). 
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Table 4-2 
Surface Soil Inorganics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Reid 
Jacksonville, Aorida 

Range of Range of 
Mean of Screening Maximum Aorida Frequency of Detected Analyte 

Detection' Reporting 
Concentrations Detected Background Background Cleanup Umits 

(*)' ConcentrationsJ Concentration4 Concentration Goals5 

Inorganic. fmg/kg) 

Aluminum 24/24 40-40 527 - 2.010 1.310 10.100 24.000 NO Mtlm<lny 1/24 12 - 12 2.1 J 2.1 NO NO NP a.mim 23/24 40-40 1.B J - 27.6 6 12 16.4 NP Cadmi<Am 5/24 1 - 1 0.24 J - 2.6 1.1 NO NO 37.5 Calcium 23/24 1.000 - 1.000 513 J - 66.100 10,800 458 269 NP Chromium 12/24 2-2 0.4 J - 6.2 1.B 25.B 24.9 201 Copp;;I 22/24 5-5 0.48 J - 42.4 5.6 NO NO 2.880 Iron 24/24 20-20 185 - 2.100 587 2,790 7,140 NO l,Md 24/24 0.6 - 0.6 22 - 258 16 9.4 10.5 NO Magnesium 23/24 1.000 - 1.000 58 - 1,620* 230 230 376 NP 
~~aIJ'" 23/24 3-3 2.6 J - 41.5 10.7 11 10.9 5.710 ~(1iiIIY 3/24 0.1 - 0.1 0.16 - 0.32 0.26 NO NO NP Nickel 9/24 B-B 0.57 J - 2.4 J 1.1 7.2 5.7 1.510 Potassium 20/24 1.000 - 1.000 24.1 J - 299* 54 310 236 NP Selenium 1/24 1 - 1 0.75* 0.75 NO NO NP Si~ 5/24 2-2 0.33 J - 4.4 1.7 NO NO NP Sodium 9/24 1.000 - 1.000 122 - 241 171 NO NO NP Vanadium 24/24 10 - 10 0.79 J - 4.6 J 1.9 13.2 30.7 501 ~ 6/24 4-4 13.5 - 93.9 35.4 NO NO 23,300 See notes on following page. 



Table 4-2 (Continued) 
Surface Soil Inorganics Summary 

Remedial Investigation 
Operable Unit B 

Naval Air Station Cecil Field 
Jacksonville, Aorlda 

I Frequency of detection Is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected 
values), 
2 Value indicated by asterisk is the average of a sample and its duplicate. 
3: 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 
~UJM validation qualifier for that analyte. 
" The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
Ii Aorida Department of Environmental Protection (FOEP) memorandum dated July 5, 1994. Values presented are the lesser of the cleanup goals based on the 
hazard index for the child resident or the cancer risk for the aggregate resident. 

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

Sample locations include: CF3SS1, CF3SS2, CF2SS3, CF3SS4, CF3SS5, CF3SS6. CF3SS7, CF3SS8, CF3SS9, CF3SS10, CF3SS11, CF3SS12, CF3SS13, 
CF3SS14, CF3SS15, CF3SS16, CF3SS11, CF3SS18, CF3SS19, CF3SS20, CF3SS21, CF3SS22, CF3SS23, and CF3SS24 
Duplicate sample. include: CF3SS10D, CF3SS20D, and CF3SS24D 
NP = analayte is not presented In FDEP guidance. 
NO = analyte is presented in FOEP guidance but no data is provided. 
mg/kg = milligrams per kilograms dry weight. 
J = indicates chemical identified by chemist but quantity was estimated, 
. = these chemicals represent human health chemicals of potential concern (HHCPCs) 
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Gadmium was not detected in the background soil samples but was detected in 5 of the 24 samples collected at au 8. Four of the detections were from samples collected within or near the former pit with the highest concentration being 2.6 mg/kg from sample location CF3SSl9. The fifth sample was collected topographically downgradient on the north side of the access road at GF3SS9. 

Copper was also not detected in the background samples but was detected in 22 of the 24 soil samples at concentrations ranging from 0.48 mg/kg to 42.4 mg/kg. The highest detection of copper (again from GF3SSl9) was located within the former pit and the next highest detection (30.7 mg/kg) was also at CF3SS9, topographically downgradient of the former pit. 

Lead was detected in all surface soil samples at concentrations ranging from 2.2 mg/kg to 258 mg/kg. The background screening concentration for lead is 9.4 mg/kg and the maximum background concentration was 10.5 mg/kg. The highest concentration of lead was detected in sample CF3SS14 which is located on the southwest side of the disposal pit near Perimeter Road. Only three of the other 23 samples, CF3SSl5 (16 mg/kg) , CF3SS18 (15.7 mg/kg) and GF3SS19 (12.5 mg/kg), located within the disposal pit, had lead concentrations above the background screening concentration of 9.4 mg/kg. 

All concentrations of manganese that exceeded the background screening concentration of 11 mg/kg were detected in samples collected from within or near the former disposal pit. The highest concentration of manganese was 41.5 mg/kg, in sample GF3SS18 which is located on the northeast side of the pit boundary. Of the 23 detections of manganese, 6 exceeded the background screening concentration of 11 mgjkg. Five of the six were within or near the disposal pit and the sixth was immediately south of the disposal pit and the access road. 

Mercury, silver, and zinc were not detected in any of the background samples but were detected at a low frequency at au 8. Of these 3 inorganics, zinc was the most common detection (6 detections in 24 samples, with 5 in the disposal pit and 1 at CF3SS9) followed by silver (5 detections in 24 samples, with 4 in the pit and 1 at CF3SS9) and mercury (3 detections in 24 samples, with 2 in the pit and 1 at CF3SS9). 

Overall, the inorganic CPGs appear to be most frequently detected within or near the former disposal pit with the highest concentrations often coming from soil samples collected at locations CF3SS14, CF3SS18, and GF3SS19. Surface soil samples collected to the east of the pit area along the access road and near the helicopter crash site typically had inorganic concentrations near or below the background screening concentrations and also had fewer total inorganic CPCs detected. Inorganic CPCs were also detected at GF3SS9 located on the north side of the access road, and topographically 400 to SOD feet downgradient of the disposal pit. 

4.2 . 1. 3 Summary of Analytical Results for Surface Soil The results of the confirmatory surface soil sampling program indicates the presence of VOGs, SVOGs, pesticides, PCBs, and inorganics. 

The most frequent VOG detection was xylene (12 of 24 samples) at concentrations ranging from 3 to 8 ~g/kg. All other VOGs had' a frequency of detection of 2 out of 24 samples or less and at concentrations below 5 ~g/kg. 
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Several SVOCs were detected in surface soil, although no single SVOC was detected 
in more than 4 of the 24 samples collected. Many of the detected SVOCs are 
commonly found in fuel and waste oil, of which both were reportedly disposed of 
at OU 8. Based on the historical operations and the presence of SVOCs in surface 
soil primarily near or within the pit area, it appears the source of the SVOCs 
is the former au 8 waste disposal operation. 

Few pesticides and one PCB were detected in surface soil. The detections cannot 
be linked to the disposal operations at OU 8 and are most likely the result of 
former basewide pesticide application and use of oil containing PCBs for dust 
control along unpaved (dirt) roads. 

Nine inorganics were identified as CPCs by the risk assessment. All of these 
inorganics exceeded the background screening concentrations in at least one 
sample. Antimony, cadmium, copper, mercury, selenium, silver, sodium, and zinc 
were detected in OU 8 surface soil but were not detected in any background soil 
samples. The inorganic CPCs appear to be most frequently detected (and with the 
highest concentrations) within or near the former disposal pit. One surface soil 
sample (CF3SS9), collected 400 to 500 feet to the east of the pit area along the 
north side of the Lake Fretwell access road, also had CPCs above the background 
screening level. The helicopter crash site typically had inorganic concentrations 
near or below the background screening concentrations and also had fewer total 
inorganic CPCs detected. 

4.2.2 Subsurface Soil Subsurface soil samples were collected during the 1991 
investigation and both screening and confirmatory sampling programs were conducted 
during the 1993 to 1994 investigation. The results of the 1991 subsurface soil 
investigation will be used in conjunction with the 1994 data to provide a more 
complete picture of subsurface soil conditions. The 1991 samples were collected 
to 4 feet bls and due to a higher water table the 1994 samples were collected to 
only 3 feet bls. The results of the current investigation screening program Were 
used to approximate the extent of subsurface soil contamination for the selection 
of confirmatory samples. Results of the subsurface soil screening program are 
presented in Appendix D. 

A total of 16 subsurface soil samples were collected from 8 soil borings during 
the 1991 investigation. Two samples were collected from each boring, the first 
from 0 to 2 feet bls and the second from 2 to 4 feet bls. 

The confirmatory subsurface soil sample locations were selected based on the 
results of the screening program. The 21 confirmatory subsurface soil sample 
locations were selected jointly between representatives from the USEPA, FDEP, and 
the Navy during a meeting on November 9, 1994. 

4.2.2.1 Organic Compounds in Subsurface Soil 

Field Screening Sample Results. An extensive subsurface soil screening program 
was conducted during the 1993 to 1994 field program. The results of the 
subsurface soil screening program identified two areas of subsurface soil 
contamination: the historical pit area, and the helicopter crash site area. 
These two areas were also areas that were identified to have surface soil 
contamination present. The results of the subsurface screening program are 
presented in Appendix D. 
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Subsurface soil detections primarily consisted of solvents. The solvent with the highest concentration in the historical pi t area was 1,2 -dichlorobenzene (1,2 -DCB) at 130 ~g/kg (location 3-5 from 8 to 10 feet bls). l,2-DGB also had the highest detected concentration (11 ~g/kg at location 3-40 from 6 to 8 feet bls) at the helicopter crash site area. 

1991 and 1994 Subsurface Soil Sample Results. By combining the 1991 and 1994 data sets, a data set of 37 subsurface soil samples was created for this assessment. The 1994 confirmatory organic analytical data set for subsurface soil is found in Appendix M and the 1991 data in Appendix A. Both sets of data are summarized in Table 4-3 and the distribution of the organic detections for both data sets is presented in Figure 4-3. 

VOGs in Subsurface Soil. Eleven VOCs were detected in the subsurface soil at au 8. The detections included the solvents 1,1 DCA, 1,1 DCE, 1,2 DCE, and TCE; petroleum related compounds ethylbenzene, toluene, and xylene; chloroform and carbon disulfide; and compounds that are often laboratory artifacts including 2-butanone, and methylene chloride. 

The most frequently detected VOCs were toluene and xylene. These two VOCs, both common components in fuel, were generally detected from within and around the pit area. The highest detection of toluene was 190 ~g/kg and xylene was 21 ~g/kg. 

The chlorinated solvent detections were primarily in the samples collected near, the helicopter crash site with only one detection (TCE at 21 J ~g/kg in CF-3-BOR-3 from 2 to 4 feet bls) near the pit area. The detection of solvents near the helicopter crash site is believed to be the resul t of these compounds volatiliZing from groundwater, which typically ranges from 1 to 3 feet bls. 

SVOCs in Subsurface Soil. Sixteen SVOCs were detected in subsurface soil samples. Of the SVOCs detected, only 1,4 dichlorobenzene and bis (2-ethylhexyl) phthalate were detected in more than two samples. Since several SVOGs were detected sporadically at OU 8, the discussion of the SVOC results will be presented as total SVOCs. 

The highest concentration of total SVOCs (7, 280 ~g/kg) was detected in soil boring CEF-3-BOR-6 at a depth of 2 to 4 feet bls and is located within the former disposal pit. The bulk of total SVOCs at this location (6,800 ~g/kg) was from bis(2-ethylhexyl)phthalate (BEP). The next three highest detections of total SVOCs were at CF-3-BOR-8 (3,400 ~g/kg from 2 to 4 feet bls), CF-3-SB-6 (3,000 ~g/kg from 1 to 3 feet bls), and CF-3-BOR-4 (1,400 J ~g/kg from 2 to 4 feet bls). It should be noted that the only SVOC that contributes to these three total SVOC detections is BEP. Although BEP is a common laboratory contaminant, it was found in the 1991 and 1994 samples and in the presence of other contaminants which are considered to be waste related. Based on the disposal operations at OU 8, it is not apparent what may be the source of BEP. The remaining detections of total SVOCs within the disposal pit area were all less than 1,000 ~g/kg. 

All concentrations of total SVOCs in samples collected from the helicopter crash site were 38 ~g/kg or less and are presented on Figure 4-3. 

TRPH in Subsurface Soil. TRPH was detected in 20 of the 37 subsurface soil samples. The maximum concentration (10,400 mg/kg at 2 to 4 feet bls) was in soil boring CEF-3-BOR-7 which is located within the disposal pit. The distribution 

cEe-CUB.RI. 
ASW.O 1. 96 4-14 



Analyte 

VoI.tiI .. Ipalka) 

1,1. Dichiara_thane 

1 t 1-Dichloroethene 

1.2-Dichloroethene (total) 

2-Butanone 

Carbon disulfide 

Chloroform 

Ethylbenzene 

M.thytene chloride 

Toluene 

Trichloroethane 

Xylene. (total) 

Semivol.ti_ Utvlkgl 
1 A-Dichlorobenzene 

2-NitroBniline 

3-Nitroaniline 

+Nitroaniline 

4-Nitrophenol 

BenzD (a) anthracene 

Bonzo (a) pyrene 

Benzo (b) fluoranthene 

a.MO fQ.h.I)~ 
BenzD (k) fluoranthene 

Chrysene 

Di-n-butylphthalate 

Fluoranthene 

Indeno (1,2,3-<:d) pyrene 

Pyrena 

bi. (2-Ethylhexyl) phthalate 

P .. ticid_/PC80 !palka) 

4.4-DDE 

Endosulfan n 
Endrin 

alpha-BHC 

alpha-Chlordane 

delta-BHC 

gamma"BHC (Undane) 

gamma·Chlordane 

See notes at end of table. 
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Table 4-3 
Subsurface Soil Organics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Florida 

Frequency of 
Range of Range of 

Detection1 Reporting Detected 
Umits Concentrations(*)2 

1/37 5 -750 3J 

3/37 5 - 750 18 - 23 

3/37 5 -750 12 - 18 

4/37 5 -1.500 3 J - 16 

4/37 5 - 750 1 J - 2 

2/37 5 - 750 550 - 550 

2/37 5 -750 3J-3.5* 

3/37 5 -750 4 J - 5 

8/37 5 -750 1 J - 190 

5/37 5 -750 5 - 270 

9/37 5 -750 2 J - 21 

3/37 330 - 3,300 26J-3OJ 

1/37 970 - 16,000 26 J 

1/37 970 - 16,000 82J 

1/37 970 - 16.000 40J 

1/37 970 - 16.000 58J 

1/37 330 - 3,300 23J 

1/37 330 - 3,300 55J 

2/37 330 - 3,300 32J-88J 

1/37 330 - 3,300 87 J 

1/37 330 - 3,300 79J 

1/37 330 - 3.300 31 J 

2/37 330 - 3.300 750 - 800 

2/37 330 - 3,300 3OJ-480 

1/37 330 - 3.300 59J 

1/37 330 - 3,300 42 J 

15/37 330 - 3,900 38 J - 6,800 

2/37 4 - 38 0.78J-l.4J 

2/37 0.2 - 38 0.13 J - 0.41 

1/37 4 - 38 1,6* J 

1/37 2.1 - 19 39 

1/21 2 - 2.85 0.41 J 

1/37 2.1 - 19 1.2 J 

1/37 2.1 -19 24 

1/37 2 - 190 0.47 J 

4-15 

Mean of FDEP Cleanup 
Detected Goals Based on 

Concentrations' Leachability' 

3 NP 

20 NP 

15 NP 

8 878 

2 NP 

555 NP 

3.3 72.7 

5 1.13 

30 NP 

50 1.46 

6 14.1 

27 NP 

26 NP 

82 NP 

40 NP 

58 NP 

23 11,000 

55 2,200 

50 4,400 

87 32,000 

79 4.400 

31 2,000 

750 NP 

255 21.300 

59 24,000 

42 16,000 

1,110 NP 

1.1 880 

0.27 NP 

1.6 7.19 

39 NP 

0.41 550 

1.2 NP 

24 NP 

0.47 550 



Table 4-3 (Continued) 
Subsurface Soil Organics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Reid 
Jacksonville, Aorida 

Frequency Range of Range of Mean of FDEP Cleanup Analyte of Reporting Detoctod Detected Goals Based on Detection' Umits Concentrations (*) 2 Concentrations] Leachabillty4 
TotaI~'ab~~~ Hjt!~{Iiig/i$) 

7/21 12 - 130 20 ~ 1,600 344 NP 
, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and rts duplicate. 
3 The mean 01 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" validation quaJifier for that analyte. 
4 Aorida Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the cleanup goals based on leachability. 

Notes: The average 01 a sample and its duplicate is used for all table calculations. 

Sample locations include: BOR3-1-1, BOR3-1-2, BOR3-2-1, BOR3-2-2, BOR3-3-1, BOR3-3-2, BOA3-4-1, BOR3-4-2, BOR3-5-1 , BOR3-5-2, BO~I, BO~2, BOR3-7-1, BOR3-7-2, BOA3-3-1, BOA3-3-2, CF3SB1, CF3SB2, CF3SB3, CF3SB4, CF3SBS, CF3SB6, CF3SB7, CF3SB6, CF3SB9, CF3SB10, CF3SBll, CF3SB12, CF3SB13, CF3SB25, CF3SB26, CF3SB27, CF3SB28, CF3SB29, CF3SB30, CF3SB31, and CF3SB32 
Duplicate sam pl •• includ.: BO~1 D, CF3SB10D, CF3SB27D, and CF3SB32D 
NP :: analayte is not presented in FDE? guidance. 
ND = analyte is presented in FOEP guidance but no data is provided. 
,ug/kg = micrograms per kilograms dry weight. 
J = indicates chemical identified by chemist but quantity was estimated. 
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," = these chemicals represent human health chemicals of ootentiaJ concernjHHCPC~J. 
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of TRPH in soil is presented in Figure 4-4. Since samples were collected from 
overlapping intervals (i.e., 1 to 3 feet bls and 2 to 4 feet bls) and the current 
water table is approximately 3 feet bls, all detections of TRPH in soil are 
presented in Figure 4-3. Surface soil samples from the 1994 investigation and 
selected surface soil screening samples were also used when necessary to define 
the distribution of TRPH in soil. If two TRPH values were present for the same 
location, the higher of the two values was used when contouring the TRPH 
concentrations. 

The FDEP guidance value of 50 mg/kg for thermally treated petroleum-contaminated 
soil was exceeded in 13 of the 20 samples that detected TRPH. The majority of 
the TRPH detections greater than 50 mg/kg were from samples collected from within 
the pit boundary. TRPH was also detected in boring CF-3-SB-30 (1 to 3 feet bls) 
at the helicopter crash site, with a concentration of 30 mg/kg. 

Pesticides and PCBs in Subsurface Soil. Few pesticides and no PCBs were detected 
in subsurface soil at OU 8. Sporadic detection of pesticides, including 4, 4-DDE, 
endosulfan II, endrin, alpha-chlordane, gamma-chloradane, alpha-BHC, delta-BHC, 
and gamma-BHC were observed in subsurface soil samples at OU 8. The only 
pesticides that were detected in more than one of the 37 subsurface soil samples 
were 4,4 DDE and endosulfan II. 4,4 DDE was detected in 2 of 37 samples at a 
maximum concentration of 1.4 J ~g/kg in boring CF-3-SB-ll from 1 to 3 feet bls. 
Endosulfan II was also detected in only 2 of 37 samples with a maximum 
concentration of 0.41 J ~g/kg at a depth of 1 to 3 feet bls in boring CF-3-SB-2., 
Due to the low frequency of detection and sporadic distribution, these pesticide 
detections are most likely the result of previous basewide use of pesticides and 
not the result of waste disposal operations at OU 8. 

4.2.2.2 Inorganic Analytes in Subsurface Soil Confirmatory Sample Results. The 
confirmatory inorganic chemical analysis results for subsurface soil are 
summarized in Table 4-4, and shown on Figure 4-5. The background screening 
concentrations for inorganics in subsurface soil are also presented in Table 4-4. 

Twenty-two TAL inorganic analytes were detected in the subsurface soil at OU 8. 
Due to the natural occurrence and widespread distribution of these inorganics, 
only those identified as CPCs in the human health risk assessment will be 
discussed in this section. 

The CPGs identified for OU 8 subsurface soil in the human health risk assessment 
included beryllium and manganese. Although only two CPGs were identified in the 
baseline risk assessment, other inorganics exceeded the background screening 
concentrations for OU 8. Inorganic analytes that exceeded the background 
subsurface soil concentration but were not GPCs included barium, calcium, 
chromium, copper, magnesium and nickel. Antimony, cadmium, cyanide, selenium, 
silver, and zinc were not detected in the subsurface soil background set but were 
detected in at least one sample collected from OU 8. The distribution and 
concentration of inorganic CPCs, beryllium and manganese, are shown in Figure 4-5. 
A brief summary of the inorganic CPG detections is presented in the following 
paragraphs. 

Beryllium was detected in 3 of the 37 subsurface soil samples collected at OU 8. 
All three beryllium detections were from samples collected from within the pit 
boundary during the 1991 investigation. The beryllium concentrations ranged from 
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Table 4-4 
Subsurface Soil Inorganics Summary 

Remedial Investigation 
Operable Unit 8 

Naval AJr Station Cecil Field 
Jacksonville, Aorida 

Range of Range of 
Mean of Screening Maximum FOEP Cleanup Frequency of Detected Analyle 

Detection 1 Reporting 
Concentrations Detected Background Background Goals Based on Umits 

(*)' 
Concentrations] Concentration" Concentration LeachabilityD 

lnora_nlea ImglkgJ 
Aluminum 37/37 40-40 465 - 3,100 1,190 11 ,200 15,600 NO Antimony 2/37 12 - 12 0.99 J - 2.5 J 1.7 NO NO NP Arsenic 13/37 2 - 20 0.094 J -1.1 J 0.2 1,6 0,98 NO Barium 30/37 40-40 0,47 J - 32,5 J 3,7 15,4 12,2 NP aeMnum 3/37 1 - 1 0,11 J-O,32J 0,19 NO NO NP Cadmium 4/37 1 - 1 0,33 J - 2.6 1.1 NO NO NO Calcium 32/37 1,000 - 1,000 74 J - 235,000 8,5SO 320 277 NP Chromium 20/37 2-2 0,81* J - 28,1 3,6 15 17,4 NO Copper 20/37 5-5 0,5 J - 19,4 2,7 1,2 0,58 NO Cyanide 1/37 0,5 - 2 1.3 1.3 NO NO I>{P Iron 37/37 20-20 75,6 - 1,OSO 313 2,840 5,660 NO Lead 29/37 0,6 - 1 0,8 - 7,4 2,5 13,2 18,8 NO Magnesium 33/37 1,000 - 1,000 16,9 J - 1,620 140 268 256 NP 
~~~ 32/37 3-3 1 J - 68,3 7 7.8 4,5 NO 
Mercury 9/37 0,1 - 0,1 0,036 J - 0,21 0,07 1,1 0,55 NP Nickel 8/37 8-8 0,63 J -19,1 3,8 5,4 3,9 NO Potassium 16/37 1,000 - 1,000 18.8 J - 143 59 153 158 NP Selenium 1/37 1 - 1 1,1 1.1 NO NO NP Silver 3/37 2-2 0,55 J - 1,4 0,9 NO NO NP Sodium 24/37 1,000 - 1,000 87J-160 123 312 225 NP Vanadium 22/37 10 - 10 057 J - 4.5 1,6 15.4 15,1 NO Zinc 9/37 4-4 2,33 J - 36,9 11.7 NO NO ND 

See notes on following page. 



Table 4-4 (Continued) 
Subsurface 5011 Inorganlcs Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples 
analyzed (excluding rejected values). 
1 Value indicated by asterisk Is the average of a sample and its duplicate. 
! 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 ~U· or "UJ~ validation qualifiers for that analyte. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
Ii Aorida Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the 
cleanup goals based on leachability. 

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

Sample locations include: BOR3-1-1, BOR3-1-2, BORJ-2-1, BOR3-2-2, BOR3-3-1, BORJ-3-2, BORJ-4-1, BORJ-4-2, BORJ-5-
1, BORJ-5-2, BOR3-6-1, BOR3-6-2, BOR3-7-1, BOR3-7-2, BORJ.8.1, BORJ.8.2, CF3SB1, CF3SB2, CF3SB3, CF3SB4, 
CF3SB5, CF3S86, CF3SB7, CF3SB8, CF3SB9, CF3SB10, CF3SB11, CF3SB12, CF3SB13, CF3SB25, CF3SB26, CF3SB27, 
CF3SB28, CF3SB29, CF3SB30, CF3SB31, and CF3SB32 
Duplical. samples include: BORJ-6-1D, CF3SB10D, CF3SB27D, and CF3SB32D 
NP = analayte is not presented In FDEP guidance. 
ND = analyte is presented in FDEP guidance but no data is provided. 
mgjkg = milligrams per kilograms dry weight. 
J = indicates chemical identified by chemist but quantity was estimated . 
. : >.::: = these chemicals represent human health chemicals of potential concern (HHCPCs). 
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0.11 to 0.32 mg/kg with the highest concentration being detected in the sample 
collected from boring BOR-3-s at a depth of 0 to 2 feet bls. Beryllium was not 
detected in the background soil samples. 

Manganese had a more widespread distribution over au 8. in that it was detected 
in 32 of the 37 samples collected. Detections of manganese ranged from 1 mg/kg 
to 66.3 mg/kg and the background screening concentration was 7.8 mg/kg. Of the 
32 manganese detections only 4 were above the background screening concentration 
of 7.B mg/kg. All four of these detections were from samples collected from 
within or along the perimeter of the disposal pit. The highest detection (66.3 
mg/kg) waS in the sample collected from boring BOR-3-s in the disposal pit at a 
depth of 0 to 2 feet bls. 

Similar to the distribution of inorganics in surface soil, the detection of 
inorganics above the background screening concentrations appears to be most 
prevalent from within or along the perimeter of the former waste disposal pit. 

4.2.2.3 Summary of Analytical Results for Subsurface Soil The results of the 
confirmatory subsurface soil sampling program indicates the presence of VOGs, 
SVOGs, pesticides, PCBs, and inorganics. The distribution of VOCs, SVOCs, and 
inorganics is generally similar with the highest concentrations located in soil 
borings near or within the pit area and at the helicopter crash site. Pesticides 
generally had a more sporadic distribution and low frequency of detection over 
the site. 

The VOC detections were primarily chlorinated solvents and fuel-related VOCs and 
appear to be related to the previous waste disposal operations at au 8 and from 
the volatilization of VOCs in groundwater near the helicopter crash site. The 
highest chlorinated solvent detected in subsurface soil was TCE at 270 I'g/kg from 
soil boring CEF-3-BOR-6 which is located within the disposal pit boundary. 

Several SVOCs were detected in subsurface soil at au 8. The most commonly 
detected SVOCs included 1,4-dichlorobenzene and bis(2-ethylhexyl)phthalate. Of 
these two compounds, bis(2-ethylhexyl)phthalate had the most detections (15) and 
was detected at the highest concentration (6,800 I'g/kg). Similar to VOCs, SVOCs 
appear to have the highest concentrations in borings within the disposal pit 
boundary and are most likely present from the past waste disposal operations. 

The inorganic CPCs identified for OU 8 subsurface soil in the human health risk 
assessment included beryllium and manganese. Although only two CPCs were 
identified in the baseline risk assessment I other inorganics exceeded the 
background screening concentrations for OU 8. Inorganic analytes that exceeded 
the background subsurface soil concentration but were not CPGs included barium, 
calcium, chromium, copper, magnesium, and nickel. Antimony, cadmium, cyanide, 
selenium, silver, and zinc were not detected in the subsurface soil background 
set but were detected in at least one sample collected from OU 8. Detections of 
inorganics above background concentrations were primarily observed in samples 
collected from borings located within or along the perimeter of the former waste 
disposal pit. 

4.2.3 Groundwater. The following discussion focuses on the significant findings 
of the groundwater investigation completed to support the RI at OU 8. 

CEC-OUB.RI. 
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Only summaries of the groundwater data generated during the 1993 to 1994 
groundwater investigation will be presented in this section. The complete 1993 
to 1994 analytical data set for OU B is presented as Appendix M. The groundwater 
results of the 1991 to 1992 field investigation at OU B are discussed in Chapter 
1. 0 and are presented in Appendix A. Other information relating to the 
groundwater investigation (boring logs, well completion diagrams, water levels, 
etc.) is also fully presented in appendices. 

A total of 37 monitoring wells were installed at OU B during field investigations. 
One of these wells, CEF-3-2 (installed in 1987) was abandoned in 1994 because the 
screened interval was 30 feet. Current monitoring well protocols consider a 30-
foot long screen to be too long to accurately identify and delineate groundwater 
contamination. 

Of the 36 existing wells, 33 are screened in the surficial aquifer and three are 
screened in the intermediate aquifer (UZH). Of the 33 wells installed in the 
surficial aquifer, 16 are screened in the shallow zone (UZS water table to 
approximately 30 feet bls), 6 are screened in the intermediate zone (lZS: 30 to 
77 feet bls), and 11 are screened in the deep or lower zone (LZS: 60 to 100 feet 
bls). One UZS well (CEF-3-BS), one lZS well (CEF-3-9I), and one LZS (CEF-3-10D) 
are upgradient and are used to document background groundwater conditions. The 
results of these three wells are summarized in Appendix J and used for comparison 
to the results of the 30 site wells discussed below. 

Discussion of sampling and chemical analysis results is presented by organic and 
inorganic analytical fractions for each of the surficial and intermediate 
aquifers. The discussion presents the results from the most recent sampling event 
(1994) . Results of the field screening groundwater samples will be briefly 
discussed followed by a more detailed discussion of the confirmatory sample 
results. 

4.2.3.1 Organic Ana1ytes in Groundwater 

Field Screening Samule Results. The results of the groundwater screening indicate 
the presence of organic contaminants (predominantly chlorinated solvents) which, 
based on their distribution, are interpreted to originate from the disposal pit 
area and migrate toward Rowell Creek with the natural flow of groundwater (Chapter 
3.0). The most prevalent contaminants detected include: TCE, l,l-DCA, 1,2-DCB, 
l,l-DCE, and 1,4-DCB. The groundwater screening data are presented in Appendix 
D and are included, as appropriate, in the following discussion of confirmatory 
sample chemical analysis results. 

Confirmatory Sample Results. The confirmatory organic analytical results for 
groundwater are summarized in Table 4-5. Chemical analytical results for the 
volatile fraction are discussed followed by the results of the semivolatile 
fraction, pesticides, and PCBs. 

VOCs in the Surficial Aquifer. Based on the results of the VOC analysis of 
groundwater from the 30 surficial aquifer wells, 10 VOCS were detected. Of these 
10 compounds, five exceeded human health risk criteria (ABB-ES, 1995a): 1,1-
dichloroethane (1, I-DCA), 1, I-dichloroethene (1, I-DCE), 1,2 -dichloroethene (1,2-
DCE) , trichloroethene (TCE) and benzene (ABB-ES, 1995a). The detections of these 
VOCs are presented in Figure 4-6. 
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Table 4-5 
Surficial Aquifer Groundwater Organics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Frequency Range of Range of Mean of 
Federal Primary Aorida Primary 

Rorida 
Analyle of Reporting Detected Detected 

MCl' MCl' 
Guidance 

Detection' Umits Concentrations(*)2 ConcentrationsJ Concentration' 

VoI.tI .. IPum 
1,tl"TII9IllDrom~ 4/30 1 - 170 96 - 860 342 200 200 200 

p~ 8/30 1 - 170 1 - 590 167 NA NA 700 

1,HlIc~n. 8/30 1 - 170 2 - 350 115 7 7 7 

i.~.tlklhI/ll~(IOIol) 4/30 1 - 83 9 - 1,900 520 '70 '70 '70 

2-Butanone 3/30 2 - 170 1 J - 25 9 NA NA 4,200 

4-Methyl-2-pentanone 1/30 2 - 170 2 2 NA NA 350 

Acetone 1/30 2 - 550 180 180 NA NA 700 

Son.on. 1/30 1 - 83 26 26 5 1 1 

r~~~l!on~ 6/30 1 - 83 9 - 1,700 480 5 3 3 

Xylene. (total) 5/30 t - 170 9 - t50 51 10,000 10,000 10,000 
f' 
N 

Semivol.dea (pgll) 

'" j;~I»I1;emI 4/30 10 - 2,000 350 - 9,800 2,960 600 600 600 

! .:~":llchklfo'~.nnll<i 4/30 10 - 2,000 9J-240 75.5 600 NA 10 

I,+~~~ 4/30 10 - 2,000 49 -1,300 400 75 75 75 

2,4-Dichlorophenol 1/30 10 - 2,000 5J 5 NA NA 30 

2,4-Dimethylphonol 3/30 10 - 2,000 0.5J-l0 4 NA NA 400 

WfIij¢n~!I!J. 8/30 10 - 2,000 0.8 J - 200 76 NA NA NA 
2-Methylphenol 2/30 10 - 2,000 8 J - 19 14 NA NA 350 

~IhyIPItIfl~1 ~/30 10 - 2,000 3 J - 61 20 NA NA 35 

eeiI~· (h),l1tioralltMjI$ 1/30 10 - 2,000 3J 3 0.2 NA 4 

Di-o-butylphthal.to 1/30 10 - 2,000 0.8 J 0.8 NA NA 700 

Diethylphthalate 2/30 10 - 2,000 I J - 3 J 2 NA NA 5,600 

i#PIitI!!Il~ 11/30 10 - 2,000 0.6 J - 450 108 NA NA 6.8 

Phenol 7/30 10 - 2,000 0.5J-1O 3 NA NA 10 

bl~(M~Jj>ylIl<i~YIlphjholatli 12/30 10 - 2,000 0.5 J - 61 8 6 6 6 

Peeticidu/PCB. (pgnJ 

AroclQl-ll/'!8 2/30 0.8 - I 0.6 J - 0.79 J 0.7 0.5 0.5 0.5 

Endosulfan II 1/30 0.1 - 0.1 0.04 J 0.04 NA NA NA 
beta-BHe 1/30 0.03 - 0.08 0.05 0.05 NA NA 0.1 

See notes at end of table. 



Table 4-5 (Continued) 
Surficial Aquifer Groundwater Organics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Frequency Range of Range of Mean of 
Federal Primary Aorida Primary 

Rorida 
Analyle of Reporting Detected Detected 

MCl' MCl' 
Guidance 

Detection' Urn its Concentrations(*)2 Concentrations:! Concentration-

'I'~ ~..tlI'hII\1IiflW !iVd~.~1I) 
7/30 0.5 - 0.5 425* - 2,100 t,3OO NA NA NA 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average of a sample and its duplicate. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyta was detected; it does not include those samples with a "U" or "UJ" 
validation qualifier for that analyte . 
.. Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994). 
i Aorid. Primary Standards are taken from Chapter 1 (Primary Standards) of the FDEP Groundwater Guidance Concentrations (June 1995) . 
• Aorida Guidance Concentrations are taken form Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (June 1994). 

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

Sample locations include: CF3MW1, CF3MW3S, CF3MW4S, CF3MW5S, CF3MW6S, CF3MW7D, CF3MW7S, CF3MW111, CF3MW12D, CF3MW13S, 
CF3MW141, CF3MW15D, CF3MW16S, CF3MW17D, CF3MW18S, CF3MWt9D, CF3MW20S, CF3MW21I, CF3MW22D, CF3MW23S, CF3MW24D, CF3MW25S, 
CF3MW26I, CF3MW27D, CF3MW28S, CF3MW29D, CF3MW31S, CF3MW32D, CF3MW34S, and CF3MW35D 
Duplicate samples include: CF3MW17DD and CF3MW24DD 

pg/kg ,., micrograms per kilograms dry weight. 
NA ,., not applicable. 
J = indicates chemical identified by chemist but quantity was estimated. 
:: ;.:< :: = these chemicals represent human health chemicals of potential concern (HHCPCs). 
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Representative Aquaprobe'" groundwater screening results were included to present 
as complete a picture as possible with the data generated. Representative 
AquaprobeN results are from sample locations where groundwater was not observed 
in the drill stem (potentially contaminating or diluting the sample) prior to 
deploying the four feet of screen and sample collection equipment. To further 
support the use of groundwater screening data, representative AquaprobeN results 
were compared to Level IV data quality analytical results from nearby monitoring 
wells and found to show good correlation between the detected concentrations in 
the UZS. 

A comparison of Aquaprobe Tlil groundwater screening data with nearby monitoring well 
data is presented in Appendix D. 

The VOCs appear to have migrated with the natural flow of groundwater (Chapter 
3.0) from the former waste disposal pit area to Rowell Creek. The general 
groundwater flow direction in the surficial aquifer is to the east-southeast. 
There is also a downward flow component which is evident at the waste disposal 
pit area, and continues for approximately 700 to 800 feet downgradient (east
southeast). At this point, the vertical flow gradient becomes upward. Both the 
vertical and horizontal gradients become increasingly steeper over the remaining 
400 feet to Rowell Creek. The pronounced upward gradients indicate that the 
surficial aquifer discharges to Rowell Creek. No VOC detections were observed 
on the east side of Rowell Creek, supporting the interpretation that VOC 
contaminated groundwater in the surficial aquifer discharges into the creek. 

Although VOC contaminated groundwater may be discharging into Rowell Creek, no 
VaG detections in surface water adjacent to the discharge area have been observed. 
The absence of VOCs in surface water is most likely the result of dilution and 
volatilization and is further discussed in Chapter 5.0. Chapter 3.0 presents more 
detail on the hydrogeology and figures showing the interpreted groundwater flow 
paths in cross section. The following paragraphs summarize the VOC detections 
and areal and vertical distributions. 

l,l-DCE was detected in 8 monitoring wells with a maximum concentration of 350 
~g/i in monitoring well CEF-3-l3S. Detections of l,l-DCE were only observed in 
wells screened in the UZS to a maximum depth of 31 feet bls. However, l,l-DCE 
was detected in representative Aquaprobe 3-29 (50 ~g/i) in the 67 to 71 foot 
blsinterval, approximately 500 feet downgradient of the former waste disposal pit 
area. At this location, groundwater flow has begun to move upward after flowing 
downward from the waste pit area. Concentrations of l,l-DCE in monitoring wells 
decrease downgradient from the source; 160 ~g/i in CEF-3-28S and 28 ~g/£ in CEF-3-
31S. The distribution of 1,1-DCE has been shown in more detail with in Figure 
4-7 (areal distribution) and Figure 4-8 (vertical distribution). 

TCE was detected at concentrations ranging from 9 to 1700 ~g/£ in six monitoring 
wells. The highest TCE concentration was in well CEF-3-l3S, which is located in 
the disposal pit area. Detections of TCE were only in wells screened in the UZS, 
with the exception of well CEF-3-l4I, which is screened in the IZS from 46 to 56 
feet bls. However, TCE was detected in representative Aquaprobe'" 3 -29 (240 ~g/ £) 
in the 67 to 71 foot bls interval, and in representative Aquaprobe'" 3-34 (3 ~g/£) 
in the 72 to 76 foot bls interval, both approximately 500 feet downgradient of 
the former waste disposal pit area. At this location, groundwater flow has begun 
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to move upward after flowing downward from the waste pit area. The distribution 
of TCE has been shown in more detail in Figure 4-9 (areal distribution) and Figure 
4-10 (vertical distribution). 

The vaG 1,2-DCE was detected in four monitoring wells. The maximum concentration 
of l,2-DCE Was detected in monitoring well CEF-3-13S at 1900 /Jog/!. Although 1,2-
DCE was detected in only five wells, it was distributed the entire length of the 
groundwater contaminant plume from CEF-3-3S at the source area to CEF-3-31S 
adj acent to Rowell Creek. These detections were also only observed in the shallow 
UZS wells. 

l,l-DCA was detected in eight monitoring wells with concentrations ranging from 
1 to 590 /Jog/!. All detections of 1,1-DCA were in monitoring wells that are 
screened in the UZS (less than 30 feet b1s) with the exception of one well, CEF-3-
141, which is screened in the 1ZS from 46 to 56 feet bls where the 1,1 DCA 
concentration was 1 /Jog/!. The highest detection of l,l-DCA was in monitoring well 
CEF-3-6S, which is located in the disposal pit area. The concentration of l,l-DCA 
decreases downgradient of the disposal pit area as seen in CEF-3-2BS (94 /Jog/!) 
and further downgradient near Rowell Creek in CEF-3-31S (9 /Jog/!). 

Benzene was only detected in one well, CEF-3-6S, at a concentration of 26 /Jog/!. 
This well is located in the disposal pit area and is screened between 3.5 and 13.5 
feet bls. 

SVOCs in the Surficial Aquifer. Based on the results of SVOC analyses of 
groundwater from the 30 surficial aquifer wells, 14 compounds were detected. A 
summary of all detected SVOCs is presented in Table 4-5. Of these lB compounds, 
6 exceeded the human health risk criteria (ABB-ES, 1995a): l,2-dichlorobenzene 
(1,2 DCB); 1,4-dichlorobenzene (1,4 DCB); benzo(b)fluoranthene; naphthalene; 4-
methylphenol; and bis(2-ethylhexy1)phthalate. The detections of these SVOCs are 
presented in Figure 4-11. 

The detection of SVOCs has been observed to extend from the disposal pit area to 
approximately 1,400 feet downgradient toward Rowell Creek. However, the 
detections of SVOCs that contribute to the risk were only observed at the source 
area and in monitoring wells (CEF-3-lBS and CEF-3-2BS) approximately 900 feet 
downgradient. SVOCs were detected on the east side of Rowell Creek but are 
interpreted to be unrelated to the pit area because groundwater on the east side 
of Rowell Creek is moving to the west and diSCharging into Rowell Creek. The 
following paragraphs summarize the SVOC detections and distribution. 

l,2-DCB and 1,4-DCB were detected in 4 (CEF-3-7S, CEF-3-13S, CEF-3-l41, and CEF-3-
28S) of the 30 surficial aquifer monitoring wells. The highest concentrations 
were 9,800 /Jog/! and 1,300 J /Jog/!, respectively, in the disposal pit area 
monitoring well CEF-3-13S which is screened from 9 to 19 feet bls. Monitoring 
well CEF-3-14I, screened in the cluster with CEF-3-l3S from 46 to 56 feet bls, 
also contained both dichlorobenzenes, but at a lower concentrations (1,100 ~g/l 
and 170 J /Jog/!, respectively). The dichlorobenzenes were not observed in any well 
below a depth of 56 feet. The farthest downgradient detection was in well CEF-3-
28S at 600 /Jog/! and B3 J /Jog/!, respectively. This well is approximately 900 feet 
downgradient of the disposal pit area. 
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Benzo(b)fluoranthene was detected in only one groundwater sample, CEF-3-7S, at 

a concentration of 3 J I'g/l. It was detected at the disposal pit area and is most 

likely related to waste oil and fuel disposal at au 8. 

Naphthalene was one of the most widespread svacs detected at au 8. Eleven of the 

33 surficial wells contained naphthalene at concentrations ranging from 0.6 to 

450 I'g/l. The highest detections were observed in the disposal pit area UZS wells 

CEF-3-4S (160 I'g/l) , CEF-3-6S (270 I'g/l) , CEF-3-7S (150 I'g/l) , and CEF-3-13S (450 

J I'g/l). Naphthalene was detected approximately 900 feet downgradient in 

monitoring wells CEF-3-18S (0.6 J I'g/l) and CEF-3-28S (77 J I'g/l) but was not 

detected in any wells further downgradient near Rowell Creek. The source of 

naphthalene is most likely from waste oil and fuel disposed of at au 8. 

4-Methylphenol was detected in four monitoring wells, all of which are located 

in the disposal pit area. The highest detection was observed in well CEF-3-6S 

at 61 I'g/l. 

Bis(2-ethylhexyl)phthalate (BEP) , a cornmon laboratory contaminant, was the most 

widely detected svac. The highest detection of BEP was 61 I'g/l in well CEF- 3- 34S, 

which is on the east side of Rowell Creek and cannot be hydraulically linked to 

the disposal pit area. The highest concentration of BEP on the west side of 

.Rowell Creek was 13 I'g/l in the duplicate sample from CEF-3-l7D. This well is 

screened from 84 to 94 feet bls and, based on the conceptual understanding of 

groundwater flow at au 8 and the absence of other organic contaminants known to 

migrate from the disposal pit, it does not appear that this detection is related 

to the disposal pit area. 

Pesticides and PCBs in the Surficial Aquifer. The pesticides Endosulfan II and 

beta-BHC and the PCB Aroclor-1248 were detected in the groundwater at au 8. 

Aroclor-1248 was detected in 2 of the 33 surficial monitoring wells at 

concentrations of 0.6 J I'g/l (CEF-3-4S) and 0.79 J I'g/l (CEF-3-6S). Both of the 

wells are located in the disposal pit area and may be related to the waste 

disposal operations at au 8 as a contaminant of waste oils. 

Organics in the Intermediate Aquifer. The only organic compounds detected in the 

intermediate aquifer were phenol at 1 J I'g/l and bis(2-ethylhexyl)phthalate at 

2 J I'g/l. Both of these compounds were detected in well CEF-3-33DD, which is 

located below the disposal pit area and screened in the dolomite between 108 and 

118 feet bls. Both of these compounds were detected at comparably low 

concentrations in the up gradient background well CEF-3-l0D, which is screened from 

90 to 100 feet bls, and do not appear to be site related due to the absence of 

these compounds in the overlying shallow UZS wells near the disposal pit area. 

4.2.3.2 Inorganic Analytes in Groundwater The organic analytical results for 

groundwater are summarized with background screening concentrations in Table 4-6. 

Inorganic Analytes in the Surficial Aquifer. Based on the results of inorganic 

chemical analyses of unfiltered groundwater from the 30 surficial aquifer wells, 

18 inorganics were detected. Of these 18 inorganics, 4 exceed human health risk 

criteria (ABS-ES, 1995a): arsenic, chromium, manganese, and vanadium. The 

distribution of these four inorganics is presented in Figure 4-12. 

Arsenic was detected in 12 of the 30 surficial aquifer at concentrations ranging 

from 1 J I'g/l (CEF-3-9I) to 24.7 I'g/l (CEF-3-l3D). However, arsenic was detected 
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Table 4-6 
Surficial Aquifer Groundwater Inorganics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Rorida 

Frequency Range of Range of 
Mean of Screening Maximum 

Federal Rorida Rorida Analyle of Reporting Detected 
Detected Background Background 

Primary Primary Guidance Detection I Urnit. Concentrations 
Concentrations3 Concentration" Concentration 

MCl' Standard- Concentration' (*)' 
lnorg_nicl (pgll J 

Aluminum 14/30 200·200 37.4 J. 47,400 7,560 17,200 15,200 '200 NA 200 Antimony 2/30 60·60 4.5 J. 9.2 J 6.9 NO NO 6 6 6 ~/lIiI:li9 12/30 10·10 1.5 J • 24.7 7.1 7.6 6.6 50 50 50 Barium 30/30 200·200 6 J . 312 36 42 29.8 2,000 2,000 2,000 Caiclurn 29/30 5,000 . 5,000 419 J. 71,300 37,800 47,100 67,200 NA NA NA s;tJ~I,"" 3/30 10· 10 5.6 J • 36.6 22.3 NO NO 100 100 100 Cobalt 7/30 50·50 9.5J·14J 11.2 20 9.9 NA NA NA Copper 6/30 25·25 6.1 J. 73.5 23 NO NO 11,000 NA 1,000 Iron 17/30 100· 100 44.6 J • 36,500 4,490 2,500 1,780 '300 NA 300 Lead 6/30 3·3 lJ·7.6 3 13 6.3 '15 15 15 Magnesium 30/30 5,000 . 5,000 247 J • 24,400 7,020 6,820 5,620 NA NA NA ~1\lI~ 22/30 15· 15 3.6 J • 221 42 99 49.5 '50 NA 50 Nickel 1/30 40·40 12.8 J 12.8 38 19 100 100 100 Potassium 29/30 5,000·5,000 103 J . 4,600 J 1,544 3,920 1,960 NA NA NA Selenium 1/30 5·5 5 5 4 2 50 50 50 Sodium 30/30 5,000 • 5,000 1,920 J. 13,700 8,030 12,400 8,760 NA 160,000 150,000 ~liliri 3/30 50·50 6.6 J. 27.4 J 20.2 NO NO NA NA 49 Zinc 9/30 20·20 2.1 J. 41.4 12.3 NO NO 5,000 NA 5,000 See notes at end of table. 



Table 4-6 (Continued) 
Surficial Aquifer Groundwater Inorganics Summary 

Remedial Investigation 

Operable Unit 8 

Naval Air Station Cecil Field 

Jacksonville, Rorida 

Frequency Range of 
Range of Mean of Screening 

Maximum Federal Florida Aorida 

Analyte of Reporting 
Detected Detected Background 

Background 
Primary Primary Guidance 

Detection' Umits 
Concentrations Concentrations' Concentration4 Concentration 

MCL' Standard! Concentration 7 

(*)' 

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

2 Value indicated by asterisk is the average of a sample and its duplicate. 

3 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 wUJ" validation 

qualifier for that analyte. 

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

Ii Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994) . 

• Aorida Primary Standards are taken from Chapter 1 (Primary Standards) of the FOEP Groundwater Guidance Concentrations (June 1995). 

7 Aorida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FOEP GroundWater Guidance Concentrations (June 1994) . 

• Value is a Federal Secondary MCl. 

a Treatment technology action limit for drinking water distribution systems per MDrinking Water Regulations and l-iealth Advisories", USEPA, Office of Water, December 1993. 

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

Sample locations include: CF3MW1, CF3MW3S, CF3MW4S, CF3MW5S, CF3MW6S, CF3MW7D, CF3MW7S, CF3MWll1, CF3MW12D, CF3MW13S, CF3MW141, 

CF3MW15D, CF3MW16S, CF3MW17D, CF3MW18S, CF3MW19D, CF3MW20S, CF3MW211, CF3MW22D, CF3MW23S, CF3MW24D, CF3MW25S, CF3MW26I, 

CF3MW27D, CF3MW28S, CF3MW29D, CF3MW31S, CF3MW32D, CF3MW34S, and CF3MW35D 

Duplicate samples include: CF3MW17DD and CF3MW24DD 

119/ I. := micrograms per liter. 

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

'::':::!. = these chemicals represent human health chemicals of potential concern (HHCPCs). 

NA = not applicable. 
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above the background screening concentration of 7.6 I'g/l in only four wells; CEF-

3-1SD (24.7 I'g/l) , CEF-3-l41 (11.5 I'g/l) , CEF-3-23S (10.3 I'g/i) , and CEF-3-24D 

(9.2 I'g/l, average of sample and duplicate). The highest concentrations of 

arsenic were observed in the disposal pit area, but in the deeper IZS and LZS 

wells (CEF-3-l41 and CEF-3-1SD) as opposed to the highest concentrations of 

organics being detected in the shallow UZS wells immediately below the disposal 

pit. Based on its presence in the IZS and LZS background wells, its highest 

concentrations in the IZS and LZS wells, and relatively low detections in the UZS, 

arsenic is interpreted to be indigenous to the IZS and LZS portions of the aquifer 

in this area and not a result of the former waste disposal operations at au 8. 

Manganese was detected in 22 of 30 surficial monitoring wells at concentrations 

ranging from 3.6 to 221 I'g/l. Manganese was detected above the background 

screening concentration of 99 I'g/l in only three wells: CEF-3-l6S (221 I'g/l) , 

CEF-3-7S (170 I'g/l) , and CEF-3-3S (150 I'g/j). Unlike arsenic, the highest 

concentrations of manganese were detected in the shallow wells of the UZS near 

the disposal pit area. The highest detection, 221 I'g/l in well CEF-3-l6S, is 

outside the extent of the organic plume and somewhat cross-gradient from the 

disposal pit area. Manganese was also detected in the up gradient well CEF-3-l0D 

(at 49.5 I'g/l) which is screened in the LZS (90 to 100 feet bls) and in many of 

the downgradient IZS and LZS wells. Due to the widespread distribution of 

manganese throughout the surficial aquifer and the presence of manganese in an 

upgradient well, the presence of manganese in groundwater at OU 8 cannot solely 

be attributed to the source area. Other than at CEF-16S and l7D (south of the· 

organic plume and 350 feet southeast of the disposal pit) all manganese detections 

higher than up gradient wells were located in the disposal pit area. 

Chromium was only detected in three wells, at concentrations ranging from 5.6 to 

36.6 I'g/l. Chromium was not detected in the background wells. Two of the 

chromium detections were in shallow UZS wells CEF-3-3S and CEF-3-SS located near 

the pit area and outside the organic plume. The other detection was in CEF-3-261 

which is somewhat cross-gradient from the disposal pit area and outside the 

organic plume. Because chromium was detected in the shallow wells CEF-3-3S and 

CEF-3-SS near the disposal pit and at only one other location in the study area, 

its presence may be related to the disposal pit at OU 8. 

Vanadium was also detected in three monitoring wells with a maximum concentration 

of 27.4 I'g/l in well CEF-3-26I. Vanadium was also not detected in the background 

wells. The two highest detections of vanadium were observed in the disposal pit 

area wells where organic compounds were also detected. For this reason and the 

absence of vanadium in other OU 8 wells except CEF-3-23S, it appears that the 

detections of vanadium may be site-related. The third location was in the 

vicinity of the helicopter crash site. 

Inorganic Analytes in the Intermediate Aquifer. Only two (arsenic and manganese) 

of the four inorganic analytes were detected in the intermediate aquifer. Arsenic 

Was detected in one of the three intermediate aquifer wells, CEF-3-33D at 1.2 J 

~g/l. Manganese was detected in all three intermediate aquifer monitoring wells 

at concentrations ranging from 10.8 J I'g/l in CEF-3-7DD to 37.9 I'g/l in CEF-3-

33DD. All detections of arsenic and manganese in the intermediate aquifer were 

below the surficial aquifer background screening concentrations. According to 

the conceptual model developed in Chapter 3.0, groundwater flow has a downward 

component in the disposal pit area in addition to predominant horizontal flow. 

Downgradient of the disposal pit area, the groundwater develops an upward flow 
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component from the surficial aquifer to Rowell Creek. Based on this conceptual model, it does not appear that these inorganic detections are related to the disposal pit. 

4.2.3.3 Summary of Analytical Results for Groundwater 

Swrunarv of organics in the Surficial Aquifer. Ten VOCs were detected in groundwater samples collected from the surficial aquifer. Five of these 10 compounds exceeded human health risk criteria: l,l-DCA, l,l-DCE, 1,2-DCE, TCE, and benzene. The de tec tion of VOCs has been observed to extend from the disposal pit area to approximately 1,400 feet downgradient toward Rowell Creek. No VOC detections were observed on the east side of Rowell Creek, indicating that VOC contaminated groundwater in the surficial aquifer on the westside of Rowell Creek is discharging into the creek. 

A total of 14 SVOCs were detected in groundwater samples collected from the surficial aquifer. Of these 14 compounds, six were identified as characteristic at OU B: 1,2 DCB, 1,4 DCB, benzo (b) fluoranthene , naphthalene, 4-methylphenol, and bis(2-ethylhexyl)phthalate. 

Based on the historical operations at OU B and the VOC and SVOC contaminant distribution in the surficial aquifer, it is evident that the source of these contaminants is the former waste disposal pit at OU B. 

The only pesticides or PCBs that were detected in the groundwater at OU B were the pesticides Endosulfan II and beta-BHC and the PCB Aroclor-1248. Aroclor-1248 was detected in 2 of the 30 surficial monitoring wells at concentrations of 0.6 J ~g/i (CEF-3-4S) and 0.79 J ~g/i (CEF-3-6S). Both of the wells are located in the disposal pit area. 

Summary of Inorganics in the Surficial Aquifer. Based on the results of inorganics analyses of unfiltered groundwater from the 30 surficial aquifer wells, IB inorganics were detected. Of these IB inorganics, arsenic, chromium, manganese, and vanadium exceed human health risk criteria and appear to have elevated concentrations in the vicinity of the disposal pit. 

Swrunarv of OrEanics in the Intermediate AqUifer. The only organic compounds detected in the intermediate aqUifer were phenol at 1 J ~g/i and bis(2-ethylhexyl)phthalate at 2 J ~g/i. Both of these compounds were detected in well CEF-3-33DD, which is located in the source area and screened in the dolomite between lOB and lIB feet bls. Both of these compounds were detected at low concentrations in the upgradient background well CEF-3-l0D, which is screened from 90 to 100 feet bls, and do not appear to be site related due to the absence of these compounds in the shallow UZS wells near the source area. 

Swrunary of Inorganics in the Intermediate Aquifer. Only two (arsenic and manganese) of the four inorganic analytes which exceed human health risk criteria were detected in the intermediate aquifer. The detections of these two inorganics were below surficial aqUifer background screening concentrations. Based on the conceptual model developed for groundwater flow that indicates a downward component to the predominant horizontal groundwater flow in the disposal pit area, it does not appear that these inorganic detections are site-related. 
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4.2.4 Surface Water and Sediment Surface water and sediment samples were 
collected during the current investigation in 1993 and 1994 to support the RI, 
BRA, and FS for OU 8. Section 2.4 presents: (1) the methods used during the 
collection of surface water and sediment samples, (2) the analysis completed at 
each sampling location, and (3) the rationale for the selection of sampling 
locations. The following discussion, focusing on the nature and extent of 
contamination detected, evaluates only the results of TCL and TAL analyses. 

Surface water and sediment samples were collected from three locations in Rowell 
Creek. One location, RC-SW/SD-BIO-3, Was sampled in August 1993. The two other 
sampling locations, CF-SW/SD-l and CF-SW/SD-2, were sampled during the 
confirmatory event in November 1994. Background concentrations for surface water 
and sediment are based on results for CF- SW/SD- 2, the up gradient sampling 
location. The results from this background location are summarized in Appendix 
J. 

RC-SWjSD-3 is located in Rowell Creek where the groundwater plume discharges. 
Sampling location CF-SWjSD-l is approximately 75 feet downgradient of RC-SWjSD
BIO-3. Background location GF-SW/SD-2 is approximately 250 feet up gradient of 
RC-SW/SD-3. 

Discussion of sampling results is presented by organic and inorganic analytical 
fractions. Due to the large number of inorganic compounds detected in surface 
water and sediment samples, only inorganic analytes that are GPGs in the risk· 
assessment will be presented on figures and discussed in the text. 

The evaluation of the surface water and sediment data was made based on the 
conceptual understanding of the transport pathways of contaminants from the source 
area to Rowell Greek. Contaminants detected in groundwater samples (assuming no 
biodegradation or other physical and chemical processes that would break down 
contaminants) will eventually discharge into Rowell Greek and may be detected in 
sediment and surface water. Based on topography, contaminants in surface soil 
from the helicopter crash site area would be the most likely contributors of 
sediment contamination in Rowell Creek via surface water runoff and overland 
transport of surface soil. In order to evaluate if the presence of contaminants 
in surface water and sediment samples is a result of contaminant transport from 
OU 8, surface water sample results were compared to groundwater data from shallow 
monitoring wells adjacent to Rowell Creek and sediment sample results were 
compared to surface soil samples collected from the helicopter crash site. 

Another potential source of surface water and sediment contamination unrelated 
to OU 8 is the FOTW effluent that discharges into Rowell Greek at the base (south 
side) of the Lake Fretwell dam. All three surface water and sediment samples 
included in this assessment were collected downstream of this effluent outfall. 

4.2.4.1 Organics in Surface Water and Sediment The organic analytical results 
for surface water and sediment are summarized in Table 4-7, and shown on Figure 
4-13. 

VOCs in Surface Water. VOGs were the only organic compounds detected in surface 
water. Based on the results of VOG analyses of the three surface water samples, 
four VOCs were detected: bromodichloromethane, dibromochloromethane, methylene 
chloride, and chloroform. The detections of bromodichloromethane, dibromochlorom
ethane, and chloroform are most likely from the wastewater treatment plant 
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Table 4-7 
Surface Water and Sediment Organics Summary 

Remedial Investigation 
Operable Unit S 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Frequency Range of Range of Mean of 
FDEP Class III 
Fresh Water AWOC' USEPA Analyte of Reporting Detected Concan- Detected 

Quality Standards'" (pg/l) SOG.· Detection' Umits trations(,*}l Concentrations3 

(pg/l) 
Sui..,. W.ter VoI._ Ipa/ll 

~Ic~~ 1/2 1.5 - 10 1,3* J 1.3 34 NA -
lik~o~l~ 2/2 1 - 1 2 - 3.5* 2.8 22 NA -
~rro 2/2 2 - 10 5* - 5* 5 470.8 1,240 -
Methylene chloride 1/2 2 - 10 3.5* 3.5 1,580 NA -Total Recov ... ble Petroleum H~droCllrbo,.. (JIg1 t J 

Nel Detected 

Sediment VoI.tI .. fIIglkg) 

2-8utanone 2/2 14 - 14 5.5*J-6J 5.8 - - NA 
Semivol.tiln {Pglka} 

Di-n-butylphlhalate 1/2 460 - 460 310 J 310 - - NA 
bis(2-Ethylhexyl) phlhal- 1/2 460 - 460 260 J 260 - - NA ale 

P •• 1icidu/PCa. (pglkg) 

4,4-DDE 1/2 4 - 4.65 1.8 J 1.8 - - NA 
4,4-DDT 1/2 4.5 - 4.6 3.4*J 3.4 - - 8.28 
Ai'ociQt')l!64 1/2 45 - 46.5 160 180 - - 195 
Dieldrin 1/2 4.4 - 4.5 3.5* J 3.5 - - 1.3 
~nilr", k<\trinlt 1/2 4.4 - 4.5 1.5* J 1.5 - - NA 
Tou' Racover.ble Petroleum HydrOCllrboM (pglka) 

Not Detected 

1 Frequency of detection is the number of samples in which the an.lyle was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by asterisk is the average 01 a sample and its duplicate. 
3 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- validation qualffier for that anaJyte. 
4 Chapter 62-302, Surface Water Quality Standards (Aorida legislature, 1995), 
5 Federal Ambient Water Quality ChroniC Criteria (U,S. EnvironmentiJ Protection Agency (USEPA], 1991g; 1988a). 
& US EPA (1988c) mean Sediment QuaJity Criteria (SQCs) values at 1 percent total organic carbon (TOC) (used instead of site-specific TOC of 0.34 percent). All values repr.sent Final Residue VaJues (FRVs). 

Notes: The average 01 a sample and its duplicate is used for aU table calculations. 

Sample location. include: CF3SW1/SDI and RCSW3/SD3 
Duplicale sample. include: CF3SWI D/SDI 0 

JIQ/kg "" micrograms per kilograms. 
JJ9/ I = micrograms per I'lter. 
J = indicates chemical identified by chemist but quantity was estimated . 
. ', = these chemicals represent human health chemicals of potential concern (HHCPCs). NA ~ not applicable. 
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effluent which enters Rowell Creek upstream of these sampling locations near the base 

of the Lake Fretwell dam. These vacs are common by-products of the chlorination process 

used during the treatment of wastewater and were not detected in any medium in the 

disposal pit area. Chloroform was detected at all three sampling locations. with the 

maximum concentration (5 ~g/1) detected at locations CF-SW-I and RC-SW-3. Chloroform 

was detected in the background location, CF-SW-2, at a concentration of 7 ~g/1. 

Bromodichloromethane was detected at all three locations, CF-SW-I (4 ~g/i, average of 

sample and duplicate), CF-SW-2 (5 ~g/i), and RC-SW-3 (2 ~g/1). Dibromochloromethane 

was detected at locations CF-SW-I and CF-SW-2 at concentrations of I (average of sample 

and duplicate) and 2 ~g/1, respectively. 

Methylene chloride (a common laboratory artifact) was detected at CF-SW-I and the 

background location, CF- SW- 2, at concentrations of 4 ~gl i (average of sample and 

duplicate) and 3 ~g/1 respectively. Methylene chloride, a common laboratory 

contaminant, was not detected in any au 8 groundwater samples. 

vacs in Sediment. 2-Butanone (a common laboratory artifact) was the only vac detected 

in the sediment samples. 2-Butanone was detected at CF-SD-I (4 J ~g/i) and RC-SD-3 (6 

J ~g/i). 2-butanone does not appear related to the disposal pit area because it Was 

not detected in groundwater (groundwater that could later discharge into Rowell Creek 

and potentially contaminate the sediment) from the shallow monitoring wells adjacent 

to Rowell Creek or in surface soil samples nearest Rowell Creek. 

svacs in Sediment. Two svac compounds were detected in the sediment samples: di-nc 

butylphthalate and bis(2-ethylhexyl)phthalate. 

The two svacs were detected at only one location, RC-SD-3. Di-n-butylphthalate was 

detected at a concentration of 310 J ~g/kg and bis(2-ethylhexyl)phthalate Was detected 

at 260 J ~g/kg. Di-n-butylphthalate was not detected in any groundwater samples from 

shallow monitoring wells adjacent to Rowell Creek or in any surface soil samples 

collected at the helicopter crash site area. 

Bis(2-ethylhexyl)phthalate was detected in monitoring well CEF-3-34S which is on the 

east side of Rowell Creek and slightly upstream of location RC-SD-3. Since the bis(2-

ethylhexYl)phthalate was detected in well CEF-3-34S which is on the east side of Rowell 

Creek, it can not be hydraulically linked to au 8. Bis(2-ethylhexyl)phthalate was not 

detected in any of the surface soil samples collected from the helicopter crash site 

area. Phthalates are a common laboratory contaminant. 

Pesticides and PCBs in Surface Water. No pesticides or PCBs were detected in the 

surface water. The pesticide Endosulfan I was detected in the background surface water 

sample from CF-SW-2 at 0.008 ~g/1. The presence of this pesticide in the background 

sample is most likely the result of previous basewide use of pesticides. 

Pesticides and PCBs in Sediment. Four pesticides and one PCB were detected in the 

sediment samples collected from Rowell Creek adjacent to au 8. 

The four pesticides detected in sediment included endrin ketone, dieldrin, 4,4-DDT, and 

4,4-DDE. Endrin ketone at 1.5 J ~g/kg, Dieldrin at 9.7 ~g/kg, 4,4-DDT at 3.4 ~g/kg, 

and 4,4-DDE at 1.5 J ~g/kg (all average of sample and duplicate) were only detected in 

the furthest downstream location CF-SD-l. The only other pesticide detected was 4,4 

DDE in sample RC-SD-3 at a concentration of 1.8 ~g/kg. Endrin ketone and 4,4 DDT were 

detected in surface soil samples collected near the helicopter crash site. The presence 
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of pesticides in Rowell Creek sediments is most likely the result of previous basewide use of pesticides and not the result of waste disposal operations at au 8. 

Aroclor 1254 was only detected in sample RC-SD-3, at a concentration of 180 ~g/kg. Aroclor 1254 was detected in only one au 8 surface soil sample (CF3SSl0 at 10 ~g/kg) which was located on the south side of the access road. Since this side of the road drains to Rowell Creek, it is possible that the detection is related to waste disposal operations or oiling of unpaved roads at au 8. Arochlor 1254 has been found at locations upgradient on Rowell Creek (e.g., Lake Fretwell). 

4.2.4.2 Inorganics in Surface Water and Sediment The inorganic analytical results for surface water and sediment are summarized in Table 4-8 (with the background screening concentrations). 

Inorganics in Surface Water. Based on the results of inorganic analyses of the two surface water samples, five inorganic CPCs were identified in the BRA (ABB-ES, 1995a); aluminum, antimony, iron, lead, and silver. Of these five inorganics, only iron was detected in the upstream background sample CF-SD-2. The detections of these inorganics are presented in Figure 4-14. 

Aluminum was detected at the highest concentration (559 Ilg/l, average of the sample and its duplicate sample) in the furthest downstream sample, CF-SW-l. Aluminum was also detected in surface water sample RC-SW-3 at a concentration of 141 Ilg/l but was not detected in the upstream background sample CF-SW-2. Aluminum was detected in monitoring well CEF-3-3lS adjacent to Rowell Creek but at a lower concentration of 44.3 IlGJ1. If the contaminant plume was the source of aluminum in surface water, the concentration would be much higher in groundwater since it is diluted upon discharge into Rowell Creek. 

Antimony was only detected in sample CF-SW-l at a concentration of 16.2 (average of the sample and its duplicate sample). Antimony was not detected in the groundwater sample collected from monitoring well CEF-3-3lS which is upstream of the sampling location and at the leading edge of the au 8 groundwater contaminant plume discharging to Rowell Creek. 

Iron was detected in all three surface water samples collected adjacent to au 8. The upstream background screening concentration of 910 Ilg/l was nearly the same at the downstream location CF-SW-l (976 Ilg/l, average of the sample and its duplicate sample). Iron was detected at a lower concentration in monitoring well CEF-3-3lS (54.2 Ilg/l) and the presence of iron is most likely the result of the natural occurrence of iron in the native soil. 

Lead was detected in the downstream sample, CF-SW-l, at a concentration of 2.4 J ~g/l. Lead was not detected in the upstream background surface water sample CF-SW-2 or in the groundwater from monitoring well CEF-3-3lS. 

Silver was only detected at surface water sample location RC-SW-3 at a concentration of 0.24 J Ilg/l. Silver was not detected in the upstream background sample CF-SW-2 or in the groundwater sample collected from monitoring well CEF-3-3lS. 

Inorganics in Sediment. Based on the inorganic analytical results of the two sediment samples, four inorganics were identified as CPCs in the BRA (ABB-ES, 
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Table 4-8 
Surface Water and Sediment Inorganics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Rodda 

Frequency Range of Range of Detected Mean of Screening Maximum FOEP Class III AWaC' USEPA 

Analyto of Reporting Concentrations Detected Background Background Fresh Water Quality i!Jg/ I) SaGs' 

Detection! Umits (*)' Concentrations3 Concentration4 Concentration Standards' i!Jg/ I) 

Surf.ell W.ter lnorg_nlcl (pgl J J 

Aki~.~!i> 2/2 200 - 200 141 ~ 559* 3SO NO NO NA '87 -

~ 1/2 60-60 16.2* J 16.2 NO NO 4,300 160 -

Barium 1/2 200 - 200 26.1*J 26.1 55,6 27,8 NA NA -

Calcium 2/2 5,000 - 5,000 16,700* - 26,500 21,600 46,400 23,200 NA NA -

Copper 1/2 25 - 25 4.6'" J 4,6 4,6 2,3 12 12 -

tr"" 2/2 100 - 100 702 - 976* 839 910 455 1,000 1,000 --

lelld 1/2 5-5 2.4*J 2,4 NO NO 3,3 3,3 --

Magnesium 2/2 5,000 - 5,000 3,490* J - 9,670 6,580 12,100 6,050 NA NA -

Manganese 2/2 15· 15 10,7 J • 19,7* 15,2 35,6 17,8 NA NA -

Potassium 2/2 5,000 - 5,000 1,260* J • 4,500 J 2,878 6,380 2,690 NA NA -

~i 1/2 10 - 10 0,24 J 0.24 NO NO 0,07 0,12 

Sodium 2/2 5,000 • 5,000 10,800* J - 27,200 19,005 38,000 19,000 NA NA -

Vanadium 1/2 SO·SO 1,8* J 1,8 2,8 1,4 NA NA -

Sediment lnorll.na (mglkg) 

Aluminum 2/2 40·40 394*·1,010 700 1,140 568 - - NA 

{Jartum 1/2 40·40 6,9 J 6.9 NO NO - .. NA 

Calcium 2/2 1,000 • 1,000 351* J. 912 J 631 1,040 520 - .. NA 

Ci>Jit>oi 1/2 5·5 3,4 J 3.4 NO NO - - NA 

Iron 2/2 20·20 271*·599 435 526 263 - - NA 

4W 2/2 0,6 - 1 3.5*·6,2 4,9 5.8 2.6 - _. NA 

Magnesium 2/2 1,000 - 1,000 49,9* J • 85,8 J 67.9 99,6 49,8 .. _. NA 

Manganese 2/2 3·3 2,1*J-3 2,6 8,6 4,3 - -- NA 

Vanadium 2/2 10· 10 0,835* J - 1.2 J 1 2,2 1.1 -- -- NA 

Zl~C 1/2 4·4 14,6 14,6 NO NO -- -- NA 

See notes at end of table. 



Table 4-8 (Continued) 
Surface Water and Sediment Inorganics Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Frequency Range of Range of Detected Mean of Scnuming Maximum FDEP Class III 
AWQr;f USEPA 

Analylo o! Roporting Concentrations Dotectod Background Background Fresh Watsr Quality 
!IJ9/I) SOGs' 

Detection' Umits (*)' ConcentrationsJ Concentration" Concentration Standards' !IJ9/I) 
1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 2 Value indicated by asterisk is the average of a sample and its duplicate. 
J The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected; it does not include those samples in which the analyte was not detected. 
" The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. s Chapter 62·302, Surface Water Quality Standards (Aorida Legislature, 1995). 
e Federal Ambient Water Quality Chronic Criteria (U.S. Environmental Protection Agency (USEPA], 1991g; 1988a). 7 USEPA (1988c) mean Sediment Ouality Criteria (SaCs) values at 1 percent total organic carbon (TOC) (used instead of slte·specific TOC of 0.34 percent). All values represent Anal Residue Values (FRVs) . • Based on pH 016,5-9 (USEPA, 1988), 

Notes: The average of a sample and its duplicate is used for aI/ table calculations. 

Sample locations include: CF3SW1/SDl and RCSW3/SD3 
Duplicate samples include: CF3SW1 D/SD1 D 

mg/kg = milligrams per kilograms. 
pg/I • micrograms per liter. 
NA = not applicable. 
J = indicates chemical identified by chemist but quantity was estimated . 
. "; :.:;, = these chemicals represent human health chemicals of potential concern (HHCPCs). 



1995a): barium, copper, 
detected in the upstream 

lead, and zinc. 
background sample 

Barium, 
CF-SD-2. 

copper, and zinc were not 

Barium (6.9 
in only one 

J mg/kg), copper (3.4 J mg/kg) and zinc (14.6 mg/kg) were detected 
sediment sample, RG-SD-3. 

Lead was detected in both sediment sample locations and the upstream background 
sample. The upstream background screening lead concentration of 5.8 mg/kg, was 
only exceeded by one sample, RG-SD-3, at a concentration of 6.2 mg/kg, 

Barium and lead were detected in surface soil samples collected from the 
helicopter crash site area. However, the surface soil concentrations of these 
inorganics did not exceed the background soil concentrations and do not appear 
to be the source of these analytes detected in the sediment samples. Copper was 
also detected in surface soil samples at the helicopter crash site but at 
concentrations lower than what was detected in sediment. 

4.2.4.3 Summary of Analytical Results for Surface Water and Sediment 

Summary of Organics in Surface Water. Four organic compounds were detected in 
the surface water samples collected for OU 8: the VOGs, bromodichloromethane, 
dibromochloromethane, methylene chloride, and chloroform. With the exception of 
methylene chloride, these VOGs are most likely from the wastewater treatment plant 
effluent which enters Rowell Greek upstream of these sampling locations near the· 
base of the Lake Fretwell dam. These VOGs are common by-products of the 
chlorination process used during the treatment of wastewater. 

Summary of Organics in Sediment. Three organic compounds were detected in the 
sediment samples collected for OU 8: one VOG, 2-butanone, and two SVOCs (di-n
butylphthalate, and bis(2-ethylhexyl)phthalate). Due to their absence in nearby 
surface soil samples and shallow groundwater samples on the west side of Rowell 
Creek, the presence of these compounds is not linked to the disposal pit area. 

Summary of Inorganics in Surface Water. Based on the results of inorganic 
analyses of the two surface water samples, five inorganic CPCs were identified 
by the BRA: aluminum, antimony, iron, lead, and silver. Of these five 
inorganics, only iron was detected in the upstream background sample GF-SD-2. 
Iron and aluminum were detected in the shallow monitoring well GEF-3-3lS, which 
is located adj acent to Rowell Creek, but at concentrations lower than those 
observed in surface water. Antimony, lead and silver were not detected in 
monitoring well CEF-3-3lS. 

Summary of Inorganics in Sediment. Based on the inorganic analytical results of 
the two sediment samples I four inorganics identified as CPCs in the risk 
assessment were detected: barium, copper, lead, and zinc. Barium, copper, and 
zinc were not detected in the upstream background sample GF-SD-2. 

Lead was detected in both sediment sample locations and the upstream background 
sample. The upstream background screening lead concentration of 5.B mg/kg is 
nearly the same as at RG-SD-3 (6.2 mg/kg). 

Barium and lead were detected in surface soil samples collected from the 
helicopter crash site area. However, the surface soil concentrations of these 
inorganics did not exceed the background soil concentrations and do not appear 
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to be the source of these analytes detected in the sediment samples. Copper was also detected in surface soil samples at the helicopter crash site but at concentrations lower than what was detected in sediment. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of contaminants detected in the 

environment at OU 8. Site 3. Fate. in the context of this chapter, refers to the 

ultimate disposition of a given contaminant following its release into the 

environment. Transport refers to the mechanism(s) by which a given contaminant 

released into the environment will arrive at its fate. 

Several organic and inorganic compounds were detected in the four media sampled 

at au 8 (soil, sediment, surface water, and groundwater). Because of the number 

of contaminants detected and the number of fate and transport scenarios possible 

for those contaminants in the four media, this discussion will focus only on those 

compounds and metals that may pose significant risk to human health or the 

environment, as identified by the BRA (ABB-ES, 1995a), and summarized in Chapter 

6.0. 

The following discussion of contaminant fate and transport is divided into two 

sections. Section 5.1 discusses potential routes of contaminant migration in the 

media evaluated at au 8. The site-specific persistence, fate, and transport of 

those compounds and elements found to pose a potential risk to human health or 

the environment are discussed in Section 5.2. 

5.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possible for 

au 8 contaminants through the various media: air t soil t surface water I and 

groundwater. These routes are summarized below. 

5.1.1 Air Organic compounds, metals, and metal complexes that exist as gases, 

are volatile at surface temperature and pressure, or are airborne particulates 

may migrate in the air from the OU 8 source area. The extent to which gaseous 

constituents and particulate material remain airborne is a function of their 

density, the level of excitation of the air (wind and temperature), and fate 

processes acting on the constituent. Particulate material may contain (or consist 

of) organic compounds and elements that would otherwise not be present in air. 

Prevailing wind directions are depicted in the wind rose in Figure 3-2. 

5.1.2 Soil Organic and inorganiC compounds are present in soil at OU 8. The 

primary agents of contaminant migration acting on soil include wind, rain water, 

running water, and human activity. In the absence of vegetative cover and under 

dry soil conditions, wind could potentially transport surface soil in the form 

of particulate material throughout and beyond the installation. Rain water may 

cause surface soil to migrate either by washing soil particles downward into the 

subsurface or by carrying soil particles overland to the nearest surface water 

body, either Lake Fretwell or Rowell Creek. Contaminated soil can also be 

transported through human activity. Other than the former disposal pit 

operations, human activity appears to be limited at au 8. It is located near the 

installation boundary where human activity is limited to forestry, security 

patrol, and an occasional jogger. 

5.1.3 Surface Water Organic and inorganic compounds can migrate from the OU 8 

disposal pit area via surface water runoff to surface water and be further 

transported downstream in Rowell Creek. The primary mechanism for migration of 

contaminants once they reach surface water are dissolution and suspension. 
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Several organic compounds and metals are soluble in water and will remain in the aqueous phase until fate mechanisms cause removal or degradation. Other organic compounds and elements are not soluble in water but may be transported by surface water via suspension of solids (e. g., sediment) to which the compounds are attached. The amount of suspended particulate material in surface water is largely a function of the water's energy and, as that energy decreases, suspended material will settle and become part of the soil or sediment. Colloidal material may remain in suspension (by electrochemical forces) even in water of very low energy (e.g., standing water). It is interpreted that some surface water transport of disposal pit contaminants may have occurred (300 to 500 ft to CF3SS9) along the northern drainage ditch of the access road. 
5.1.4 Sediment Organic and inorganic compounds from OU 8 can migrate with sediment carried by surface water runoff to Lake Fretwell and Rowell Creek east of OU 8 and then further downstream in Rowell Creek. Erosion, biological action, and human action are the primary transport mechanisms for sediment. Sediment transport in surface water is greatest under high stream flow conditions. Sediment transport at OU 8 has not been observed to be significant contaminant transport mechanism. 

5.1.5 Groundwater Groundwater flow is the maj or migration mechanism for transporting dissolved constituents from the disposal pit area at OU 8. Organic compounds and elements at OU 8 are believed to have reached groundwater by the placement of wastes into the disposal pit. Contaminated groundwater is' interpreted to be currently discharging to Rowell Creek but, due to the expected dilution, has not been detected in surface water or sediment samples. 

5.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence and fate in the environment is divided into three subsections. Subsection 5.2.1 discusses the processes that control the persistence and fate of organic compounds and elements in the environment. Subsection 5.2.2 discusses the primary persistence and fate characteristics of the constituents detected at au 8. Subsection 5.2.3 discusses contaminant transport. 

5.2.1 Processes The persistence and fate of chemical constituents in the environment depends on various chemical, physical, and biological processes. The predominant processes affecting the environmental persistence and fate of chemical constituents include solubility, photolysis, volatilization, hydrolysis, oxidation, chemical speciation, complexation, precipitation/co~precipitation, cationic exchange, sorption, bioaccumulation, and biodegradation-biotransformation. The more important and prevalent of these processes, with regard to the risk-driving chemicals identified at OU 8, are described below. 
5.2.2 Persistence and Fate of au 8 Specific Contaminants The human health risk assessment (summarized in Chapter 6.0) has only identified risk to human health at OU 8 from the exposure to contaminated groundwater (if it is used in the future as a potable water supply). The organic and inorganic constituents which exceed human health risk criteria (cancer risk of 10-6 and noncancer risk factor greater than 0.1) are summarized below. 
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Groundwater: Benzene, l,l-DCA, l,l-DCE, 1,2-DCE, TCE, 1,2-DCB, 1,4-DCB, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, 4-methylphenol. naphthalene, Aroclor-l24B, arsenic, chromium, manganese, and vanadium. 
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Of these organic and inorganic compounds, l,l-DCE, 1,2-DCE, TCE, 1,2-DCB, 1,4-DCB 

and arsenic pose the most significant risk and will be the focus of the discussion 

in this subsection. 

The only potential risk identified by the ecological risk assessment was the 

exposure to undiluted groundwater by aquatic organisms. Considering the dilution 

of groundwater upon discharge into Rowell Creek, ecological receptors are not 

likely to be at risk. 

5.2.2.1 VOCs As indicated above, TCE, 1,2-DCE, and l,l-DCE were identified in 

groundwater as potentially posing a risk to human health and the environment. 

TCE can be biologically transformed under aerobic (with oxygen) and anaerobic 

(without oxygen) conditions. Because oxygen is generallY limited, natural 

(unaided) biotransformation of TCE in groundwater most often occurs under 

anaerobic conditions. Anaerobic biodegradation of chlorinated VOCs is a reductive 

dechlorination process in which anaerobic bacteria utilize a chlorinated vaG 

molecule as an electron acceptor (respiration) when degrading organic carbon 

present in the soil and groundwater system. The anaerobic biotransformation of 

TeE results in less-chlorinated transformation products such as cis-l,2-

dichloroethene (cis-DCE), vinyl chloride, and ethylene. The presence of such 

transformation products in groundwater indicates that anaerobic biodegradation 

of TCE has occurred. 

At OU 8, cis-DCE was detected throughout the groundwater contaminant plume from· 

the disposal pit area to Rowell Creek. The presence of cis-DCE indicates 

biodegradation of TCE has occurred. Based on the comparison of the TCE and cis

DCE concentrations, it appears that the biodegradation of TCE is most prevalent 

at the disposal pit area because the cis-DCE concentration was higher than the 

TCE concentration. Cis-DCE was detected at 1900 I'g/l and TCE was detected at 1700 

I'g/l in the source area monitoring well CEF-3-l3S. Approximately 700 feet 

downgradient in well CEF-3-28S, the TCE concentration (480 I'g/l) is more than 4 

times that of cis-DCE (110 I'g/l). The more active biodegradation of TCE at the 

disposal pit area is most likely due to the existence of more favorable 

environmental or microbial conditions (e. g. , nutrients, organic carbon, oxidation

reduction potential) than are found downgradient in the vicinity of well CEF-3-

28S. 

Although biodegradation of TCE is occurring at OU 8, the transformation process 

is not going to vinyl chloride. Chemical data collected to assist in the 

evaluation of unaided biodegradation of TCE indicated that vinyl chloride was not 

being formed because the subsurface conditions were not favorable. The conditions 

that appeared to be limiting the biological process included: low pH (4.5-5.5); 

low levels of nitrogen, phosphate and sulfate; and/or low levels of an electron 

donor (carbon source). 

5.2.2.2 SVOCs 1,2-DCB and 1,4-DCB, the most significant SVOC contributors to 

human health risk, were both found in groundwater at OU 8. 1,4-DCB was also 

detected in subsurface soil at the disposal pit area. 

1,2-DCB and 1,4-DCB have relatively low vapor pressure (1,2-DCB: 1.28 mm at 25 

degrees celsius [OC], 1,4-DCB: 0.7 mm at 25°C [Montgomery, 1991]), and low 

aqueous solubility (1,2-DCB: 100 mg/l at 20°C, 1,4-DCB: 49 mg/l at 22°C 

[Montgomery, 1991] ) . Based on these physical characteristics, sorption, 

bioaccumulation, and volatilization are expected to be competing processes. These 
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compounds also moderately biodegrade, with half-lives of 1 to 6 months in soil and surface water and 2 to 12 months in groundwater. The fate of 1,2 -DCB and 1,4-DCB in the aquatic environment depends on the rate at which each of these processes occur (USEPA, 1979). 

5.2.2.3 Inorganics Arsenic was identified as potentially posing a risk to human health in the groundwater at Site 3. 

Arsenic has two stable forms in solution: As 5+ (arsenate) and As 3+ (arsenite). In groundwater with pH ranging from 3 to 7, the monovalent arsenate anion HzAsO,is the dominant form. Upon entering surface water, via groundwater discharge, arsenic may partition to sediments from solution by hydrous iron oxide adsorption and/or co-precipitation (or a combination of both) with sulfides in the sediment. The oxidation-reduction potential (Eh) and pH conditions of the surface water and sediment govern the effectiveness of these mechanisms (adsorption and coprecipitation) for arsenic. These mechanisms appear to be the major inorganic factors controlling arsenic concentrations in surface water (Hem, 1989). Arsenic becomes more soluble as reducing conditions become stronger and pH becomes more acidic. 

5.2.3 Transport of Contaminants This section presents a discussion of the 'anticipated migration of contaminants at au 8 in soil, groundwater, and in surface water upon groundwater discharge into Rowell Creek. 

5.2.3.1 Soil Contaminants in groundwater that potentially pose a risk to human health that were also detected in the disposal pit source area vadose zone soil included TCE, 1,4-DCB, and benzo(b)fluoranthene. These contaminants are a potential source of future groundwater contamination through leaching by infiltrating precipitation. The amount of a particular contaminant that is leached from the vadose zone soil is a function of the sorptive properties of the compound and the presence of organic material. The concentration of a contaminant in the leachate can be estimated (using Summers model [USEPA, 1989b]) if the concentration of the contaminant in the vadose zone and the total organic carbon concentrations are known. Once the leachate concentration is calculated, the concentration of the contaminant in groundwater after mixing can be estimated . . The Summers model was run (i.e., used to estimate concentrations) for TCE, 1,4-DeB, and benzo (b) fluoranthene. The results are discussed in the follOWing subsection and the calculations are found in Appendix K. 

5.2.3.2 Groundwater The primary route for contaminant migration in groundwater from OU 8 would be through the surficial aqUifer from the location of the former disposal pit to discharge into Rowell Creek, 1,400 feet east of the pit. 

As mentioned in section 5.2.2, contaminants associated with human health and ecological risk include VOCs: TCE and its transformation products, 1,2-DCE, and l,l-DCE; SVOCs: 1,2-DCB and 1,4-DCB; and one inorganic: arsenic. Of these, only TCE, 1,2-DCE, l,l-DCE, and 1,2-DCB and 1,4-DCB appear to have an association with the disposal pit area. Based on groundwater flow paths and the relatively low concentrations of arsenic in the shallow wells at the source area, it is not likely that the detections of arsenic in the surficial aquifer, downgradient of the disposal pit, are source-related. 

The chlorinated VOCs are the most prevalent organic contaminants detected at OU 8. TCE was one of the most widespread contaminants detected at OU 8. Considering 
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this, the following discussion will first focus on the migration of TCE in 

groundwater. When appropriate, other groundwater contaminants for which a risk 

has been identified will be addressed. 

The dissolved contaminants in the shallow groundwater (UZS) 

migrated to and are discharging into Rowell Creek approximately 

of the source area. 

appear to have 
1,400 feet east 

The discussion of contaminant migration in groundwater at au 8 will address the 

following items: 

1. the estimated duration 
benzo(b)fluoranthene, and 

groundwater; 

of leaching and concentration 

1,4-DCB from vadose zone soil 
of 

to 
TCE, 

the 

2. the transport and concentration of TCE along the groundwater flow path 

to Rowell Creek; and 

3. the estimated dilution of the TCE plume upon entering and mixing with 

surface water in Rowell Creek. 

The calculations and documentation to support this discussion are presented in 

Appendix K. 

Leaching of TCE. benzoCb)fluoranthene and 1,4-DCS from Vadose Zone Soil. The 

concentration and duration of the leaching of TCE, benzo(b)fluoranthene and 1,4-

DeB from vadose zone soil to groundwater was estimated and is discussed in the 

following paragraphs. 

The estimated volume of TCE contaminated vadose zone soil is approximately 24,000 

ft3
, ',iTith an average TCE concentration of 146 J I'g/kg. The soil volume was 

estimated by multiplying the disposal pit area (8,000 square feet) by a depth of 

3 feet (approximate depth to groundwater). The average TCE concentration was 

estimated using the average of two detections in the disposal pit area vadose zone 

soil. The contaminated soil volume estimate is expected to be high (i.e" 

conservative) because there were also several nondetects in the disposal pit area 

vadose zone soil. Using the Summers model (USEPA, 1989b), TCE in leachate 

resulting from precipitation infiltrating through these vadose soil would enter 

and mix with the top 10 feet of the surficial aquifer, and would be diluted to 

approximately 80 I'g/ £. Using the USEPA batch model (USEPA, 1988b), it would take 

approximately 23 years to flush the vadose zone soil to the point that the 

leachate would be less than the TCE MCL of 5 I'g/£ after mixing with the top 10 

feet of the surficial aquifer (Appendix K). 

The Summers model was also run for 1,4-DCB and benzo(b)fluoranthene, which were 

both detected in source area vadose zone soil and in groundwater. 

1,4-DCB was the most frequently detected SVOC in subsurface soil, was also 

detected in the shallow source area groundwater, and had the lowest drinking water 

MCL of the dichlorobenzenes. Using the Summers model, the concentration of 1,4-

DCB in the leachate reSUlting from the infiltration of precipitation through the 

source area vadose soil (27.3 J I'g/kg) is estimated to be 39 I'g/ J.. This 

concentration was below the State and Federal drinking water MCL of 75 I'g/£ so 

further flushing calculations were not conducted. 
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The benzo(b)fluoranthene concentration in the leachate was estimated to be 0.08 ~g/P which was also below the federal drinking water MeL of 0.2 pg/i. Therefore no additional flushing calculations were conducted. Summers model calculations are presented in Appendix K. 

TeE Transport and Concentration in Groundwater. The TCE plume has been observed to have migrated approximately 1,400 feet east to Rowell Creek in the 40 years since the waste liquid discharge to the disposal pit began. Based on the seepage velocity of 88 feet per day (from Section 3.6.2.3), it is likely that contaminated groundwater has been discharging to Rowell Creek for some time since it would take groundwater approximately 16 years to travel from the disposal pit to Rowell Creek. 

The highest concentration of TCE (1,700 ~g/i) in the monitoring wells was in the disposal pit area well CEF-3-13S. Approximately 700 feet downgradient, the TCE concentration in groundwater decreased to a concentration of 480 pg/ P in well CEF-3-28S. Further downgradient (CEF-3-31S), adjacent to Rowell Creek, the TCE concentration was detected at one order of magnitude lower (48 ~g/i) than in well CEF-3-28S. This pattern of decreasing concentration from the source area to Rowell Creek was also observed for 1,1 DCE, 1,1 DCA, and 1,2 DCE and may represent the cumulative effect of fate and transport mechanisms. 

Using an analytical dispersion equation solution (Appendix K), it is estimated that concentrations of TCE greater than 5 pg/i would be flushed by the naturalflow of groundwater from the surficial aquifer to Rowell Creek in approximately 35 years. This estimate assumes a retardation factor of 2.3 for TCE. As described in item 1 above, in approximately 23 years the concentration of the TCE leachate from the vadose soil at the disposal pit area is estimated to be less than 5 ~g/i (after mixing with the top 10 feet of the surficial aquifer). By adding the two estimates, it is interpreted that concentrations of TCE in the surficial aquifer at au 8 will be less than 5 ~g/i in approximately 58 years. 

Although contaminated groundwater may be discharging into Rowell Creek, organic contaminants detected in groundwater have not been detected in surface water samples from locations where the contaminated groundwater would be expected to discharge into Rowell Creek based on piezometric conditions. The absence of contaminants in surface water and sediment samples is most likely due to dilution of the discharging groundwater by Rowell Creek. Dilution of groundwater discharging into Rowell Creek is discussed in a following section. 

Plume Dilution in Surface Water Some dilution of the contaminant plume concentrations would be expected to occur as it discharges to Rowell Creek. The dilution of groundwater from the contaminant plume by Rowell Creek surface water has been estimated using estimates of the wastewater treatment plant discharge, groundwater discharge to Rowell Creek, and USGS discharge measurements at the Lake Fretwell dam, the au 1 tributary (approximately 1,800 feet downstream), and the Perimeter Road bridge (approximately 3,400 feet downstream). 

The total contribution to surface water by groundwater discharge was estimated for the Rowell Creek reach between the Lake Fretwell dam and Perimeter Road bridge. The au 8 contaminant plume discharge was estimated as a fraction of the total surface water flowrate. The dilution factor was calculated for the OU 8 contaminant plume discharge zone (see figure in Appendix K). The dilution factor at this location was estimated to be 0.008 (99.2 percent diluted or diluted 133 
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times), This estimate was developed using monthly discharge averages and was 
based on the lowest observed monthly average (calculations that can be found in 
Appendix K) , 

CEe-QUB.AI 
ASW.Ol.95 5-7 



6.0 SUMMARY OF BASELINE RISK ASSESSMENT 

A baseline risk assessment (BRA) was completed at OU 8 to characterize the risks 

associated with exposure to identified contaminants for human health and 

ecological receptors (ABB-ES, 1995a). This section presents a summary of the 

human health and ecological BRAs for OU 8. Although the BRA is presented as a 

separate document, it is summarized here to complete the RI and to provide the 

rationale for developing remedial action objectives and alternatives as part of 

the FS. 

6.1 APPROACH TO THE BASELINE RISK ASSESSMENT. The BRA was completed in 

accordance with the USEPA's human health risk assessment guidance for Superfund 

(USEPA, 1989c; 1989d; 198ge; 1991c; 1991d; 1992a ), Region IV Risk Assessment 

Guidance (USEPA, 1991e), Ecological Assessment of Hazardous Waste Sites: A Field 

and Laboratory Reference (USEPA, 1989a); and Ecological Assessment of Superfund 

Sites: An Overview (USEPA, 1991f). Recent risk assessment guidance including 

the USEPA "Eco Update" bulletins (USEPA, 1991b; 1992g; 1992c) and recent 

publications (Maughan 1993; Suter, 1993) were also consulted. 

The BRA for OU 8 consisted of three primary components: (1) data evaluation, (2) 

human health risk assessment, and (3) ecological assessment. The purpose of the 

BRA was to evaluate whether or not contamination present at au 8 poses

unacceptable risks to human health and/or environmental receptors, in the absence 

of any remedial action. 

6.2 DATA EVALUATION. The purpose of the data evaluation process was to identify 

the environmental data suitable for use in the BRA in accordance with the guidance 

in Section 6.1. The data from au 8 were evaluated to determine which data were 

of sufficient quality for use in a quantitative risk assessment. Data from the 

RI were first compiled and sorted by environmental medium (i.e., surface and 

subsurface soil, groundwater, surface water, and sediment). Then 1 based on 

results of the data validation, overall quality of the data was reviewed to 

determine which data were of sufficient quality for use in a quantitative risk 

assessment. 

In the human health and ecological risk assessments (ABB-ES, 1995a), the 

analytical data were used to select chemicals of potential concern (GPGs). Data 

collected from previous investigations were evaluated qualitatively. 

6.3 HUMAN HEALTH RISK EVALUATION. The purpose of the human health risk 

assessment (HHRA) was to characterize the risks associated with potential 

exposures to site-related contaminants at au 8. for human health receptors. Five 

components for the HHRA were completed: (1) data evaluation (including selection 

of human health chemicals of potential concern), (2) exposure assessment, (3) 

toxicity assessment, and (4) risk characterization (including an uncertainty 

analysis). In addition, a review of available criteria is presented. 

6.3.1 Selection of Chemicals of Potential Concern Generally, chemicals for which 

data of sufficient quality are available and which are potentially site related 

are defined as HHGPGs. These contaminants are typically a subset of all 
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inorganics and organics detected in the various media at the site and are selected based on concentration; physical, chemical, and toxicological characteristics; frequency of detection (normally greater than 5 percent of the total sample set) ; comparison of detected values to background or baseline concentrations and associated blanks; and comparison to US EPA Region III risk-based concentrations and State of Florida criteria (USEPA, 1993; USEPA, 1994a; FDEP, 1994a; 1994b). The HHGPCs for OU B for each medium (surface soil, surface water, sediment, and groundwater) are presented in Table 6-1. 

6.3,2 Exposure Assessment OU B was evaluated to identify actual or hypothetical populations that could contact site-related contaminants and the pathways through which exposure could occur. There are five potential sources of exposure associated with OU B: surface soil, subsurface soil, surface water, sediment, and groundwater. Based on current site uses, surface soil, surface water, and sediment are the only media that are appropriate for evaluation because there is no current exposure to subsurface soil or groundwater. Under future land use, all the media were evaluated in the assessment based on the assumptions that subsurface soil may be exposed for contact and that groundwater may be used as an alternate potable water supply at OU B. 

As a result of the exposure assessment, the following exposure scenarios were identified as being possible at OU 8 under current use conditions: (1) incidental ingestion, direct contact, and inhalation of fugitive dust associated with surface soil by a child and adult transient and an adult site worker; and· (2) incidental ingestion and direct contact with surface water or sediment by a child and adult trespasser. Under future land use, the following exposure scenarios were identified as being possible at Site 3: (1) incidental ingestion, direct contact, and inhalation of fugitive dust associated with surface soil by an adult and child resident, an adult occupational worker, and an adult excavation worker; (2) incidental ingestion, direct contact, and inhalation of fugitive dust associated with subsurface soil by an adult excavation worker; (3) domestic use of groundwater by an adult resident; and (4) incidental ingestion and dermal contact with surface water and sediment by an adult and child resident wader. 

Under current land use, fish consumption Was not evaluated in the risk assessment because there are no humans that reside at the site. Fishing is not known to occur in Rowell Creek in the area adjacent to OU 8 under current land use. The depth of Rowell Creek is between 1 to 2 feet in the area of OU 8, In the future, fish consumption will not be evaluated because there are no lipophilic compounds detected in surface water and lipophilic compounds are detected at low concentrations in sediment. 

Generally, exposure scenarios associated with future land use are difficult to predict. Residential land use was selected as a future land use scenario at Site 3 based on USEPA Region IV guidance (USEPA, 1991e). The inclusion of a residential land use scenario at OU 8 is intended to represent a worst case scenario. Future residential land use at or near OU 8 is possible. Because NAS Cecil Field is scheduled for closure in the late 1990' s as part of Base Realignment and Closure (BRAG), land use near OU 8 may be altered from its current use. Planned continued use as an airfield, possibly as a global airfield, would likely continue nonresidential use of OU 8. 
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Table 6-1 
Human Health Chemicals of Potential Concern 

Baseline Risk Assessment 

Operable Unit 8 

Naval Air Station Cecil Field 

Jacksonville, Rorida 

Environmental Medium Human Health Chemicals of Potential Concern ' 

Surface Soil Inorganic.: manganese 

Organa: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(9,h,i)perylene, 

benzo(k)fluorantnene, chrysene, dibenz(a,h)anthracene, indeno(l ,2,3-dc)pyrene, endrin ketone, and TRPH 

Subsurface Soil Inorganic.: beryllium and manganese 

Org.nice: benzo(g,h,i)poryleno and TRPH 

Surface Water Inorganic.: antimony 

Organictl: dibromochloromathane, bromodichloromethans, and chloroform 

Sediment Inorganic.: none 

Organic.: Aroclor-1254 and endrin ketone 

Surficial AqUIfer Inorganic: aluminum, arsenic, chromium, iron, manganese, and vanadium 

Org_nica: 1,1,1·trichloroethane, 1, 1-dichloroethane, 1, 1-c1ichloroethane, 1,2-<iichloroethene (total), 

benzene, trichloroethane, 1,2--dichlorobenzene, 1,:J.dichlorobenzene, 1,4--dichlorobenzene, 2·methylnapht-

halene, 4·methylphenol, benzo(b)fluoranthene, naphthalene, bis(2--ethylhexyl)phthalate, Aroclor-1248, 

and TRPH. 

Intermediate Aquifer lnora_nica: arsenic and manganese 

Org_nic: none 

, 
HHCPCs were selected for each medium In Tables 4-4 through 4-9 of the Baseline Risk Assessment (ABB·ES, 1995). 

Notes: HHCPC = human health chemicals of potential concern. 

TRPH = total recoverable petroleum hydrocarbons 



6.3.3 Toxicity Assessment A toxicity assessment was conducted to identify the relevant oral, dermal, and inhalation toxicity values for carcinogenic and noncarcinogenic effects of au 8 HHCPCs. These values were identified from either the USEPA's Integrated Risk Information System database (US EPA , 1994b) or USEPA's Health Effects Assessment Summary Tables (USEPA, 1994c). 

6.3.4 Risk Characterization Quantitative estimates of both carcinogenic and noncarcinogenic risks were calculated for each HHCPG and each complete exposure scenario selected for evaluation in the exposure assessment. Carcinogenic risks associated with exposure to individual chemicals were estimated by multiplying the estimated chemical intake for each carcinogen (in units of milligram of chemical per kilogram of body weight each day [mg/kg-day]) by its USEPA cancer slope factor (CSF) (in units of [mg/kg-day-l]). The result is a chemical-specific excess lifetime cancer risk (ELCR). This value represents the probability of developing cancer over the course of a 70-year lifetime as a result of the assumed exposure to site chemicals. The term excess refers to the increase in risk of cancer associated with exposure to site-related chemicals that is above and beyond baseline cancer risks. The average cancer burden in the United States in 1993 was one in three for women and one in two for men (American Cancer Society, 1994). 

Within each exposure pathway, cancer risks associated with mUltiple carcinogenic compounds are estimated by summing the chemical-specific risks to yield a pathwayspecific ELCR. USEPA's guidelines state that the acceptable total incremental carcinogenic risk for an individual resulting from exposure at a hazardous waste' site is in a range of 1 in 1,000,000 (10-6
) to 1 in 10,000 (10-4 ) (USEPA, 1990). 

Noncarcinogenic risk estimates are calculated by dividing estimated chemical intakes (in units of mg/kg-day) by the appropriate reference dose (RfD) developed by USEPA (in units of mg/kg-day). The resulting ratio is called the hazard quotient (HQ). The HQs for individual compounds within an exposure pathway were summed resulting in a hazard index (HI) for that pathway. An HI equal to 1 represents concentrations and levels of exposure that are generally considered to be without deleterious effects for a lifetime exposure, even for sensitive individuals. As the HI increases above 1, the risk of adverse effects also increases if the toxic endpoint (organic or bodily function) is the same and the effects are additive. 

6.3.4.1 Risk Characterization for Human Health at au 8 Health risks associated with current land use are not of concern. Cancer risk estimates associated with OU 8 surface soil, subsurface soil, surface water, sediment, and the intermediate aquifer are all below or within the acceptable risk range defined by USEPA (10-6 
to 10-'). The risk estimate for the surficial aquifer under future land use conditions (adult resident) is 3xlO-' which is at a level of concern. The major contaminants contributing cancer risk to the ELCR for the resident is 1,1-dichloroethene (ELCR - 3xlO-'), trichloroethene (ELCR - 2xlO-'), 1,4-dichlorobenzene (ELGR - 2xlO-'), and arsenic (ELCR - 2xlO- 4). 

Noncancer risk estimates associated with OU 8 surface soil, subsurface soil, surface water, sediment, and the intermediate aquifer are all equal to or less than an HI of l. The noncancer risk estimate (HI) for the surficial aquifer under future land use conditions (adult resident) is 20. Major contributors to this HI are trichloroethene (HQ-6.7), 1,2-dichloroethene (total) (HQ-5.8), 1,2-dichlorobenzene (HQ-3), and 1,1-dichlorothene (HQ-l.l). 
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6.3.5 Comtlarison to Available Criteria Available criteria and guidance for 

groundwater (USEPA, 1994d; FDEP, 1994a), surface soil (FDEP, 1994b), and 

subsurface soil (FDEP, 1994b) were considered in the HHRA for OU 8 (Appendix 0; 

Tables 0-1 through 0-5). The maximum detected concentrations for each chemical 

detected in the au 8 surficial aquifer, intermediate aquifer, surface soil, and 

subsurface soil ware compared to the available criteria as a part of the BRA (ABB

ES, 1995a). 

Groundwater. In the surficial aquifer, the maximum detected concentration of 

l,l,l-trichloroethane, l,l-dichloroethene, 1,2-dichloroethene (total), benzene, 

trichloroethene, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 

4-methylphenol, benzo(b)fluoranthene, naphthalene, bis(2-ethylhexyl)phthalate, 

Aroclor-1248, aluminum, iron, and manganese exceeded the respective Federal MeL, 

Florida Standard, or Florida Guidance value (Table 0-1). Each of these chemicals 

was retained as an HHCPC in the surficial aquifer because it was detected at a 

concentration that exceeded background (upgradient) or risk-based screening 

concentrations. 

In the intermediate aquifer (Table 0-2), aluminum exceeded the Federal MCL and 

the Florida Guidance Concentration. However, this chemical was not retained as 

an HHCPC because it was detected at a concentration less than the associated risk

based screening concentration. 

Soil. The concentration of benzo(a)pyrene detected in Site 3 surface soil· 

exceeded the available FDEP guidance concentrations for direct contact and 

inhalation exposures (Table 0-3). 

In subsurface soil (Table 0-4), the concentrations of contaminants detected at 

Site 3 subsurface soil did not exceed the FDEP guidance concentration for the 

general worker. The maximum. concentrations of methylene chloride I 

trichloroethene, and xylenes (total) exceed their available FDEP guidance 

concentrations for leaching to groundwater. This comparison was conducted because 

subsurface soil may be contributing to the contamination in the surficial aquifer. 

It should be noted that methylene chloride, with a frequency of detection (FOD) 

of 3 in 37 samples, is a common laboratory contaminant. 

TRPH. TRPH data was collected in surface and subsurface soil, groundwater, 

surface water, and sediments at Site 3. TRPH was not detected in surface water 

and sediment samples. The maximum TRPH value for surface soil and subsurface soil 

exceeded the available Florida guidance value of 50 mg/kg developed for thermally 

treated soil contaminated with TRPH (Florida Legislature, 1992)(Table 0-5). 

6.3.6 Summary of Human Health Risk Assessment The purpose of the HHRA at OU 8 

was to characterize the risks associated with the potential exposures to site

related contaminants. Potential health risks were evaluated under current and 

assumed future land use conditions for a subset of contaminants detected in 

surface soil, subsurface soil, surface water. sediment, and groundwater (surficial 

and intermediate aquifers) associated with Site 3 (Table 6-2). The chemicals 

chosen were selected because they are the most likely chemicals to pose risks of 

concern to human receptors. 

Current Land Use. All cancer (Figure 6-1) and noncancer risks (Figure 6-2) for 

current land use are consistent with USEPA Superfund guidelines, established in 

the NCP, that indicate that acceptable exposure levels are associated with an 
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Table 6-2 
Human Health Risk Summary 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Risks Above 

Medium 
USEPA Risk Range? ' Concentrations Above 

Current I Future Rorida Guidance Criteria? 2 
Land Use 3: Land Use • 

Surface Soil No No No 
Subsurface Soil No No Yes !i 

Surface Water No No NA 
Sediment No No NA 
Surficial Aquifer NA Ves Yes' 
Intermediate Aquifer NA No Yes 1 

I The U.S. Environmental Protection Agency (USEPA) regulations, established in the National Contingency Plan, indicate that the total lifetime cancer risk due to exposure to the HHCPCs at a site. by each complete exposure pathway, should not exceed a range of 1 in 1,001),001) (1x1(Y") to 1 in 10,001) (1x10~) (USEPA, 1990) or a hazard index of 1. 
2 Rorida Soil Cleanup Goals for Military Sites in Florida are identified in the Florida Department of Environmental Protection (FOE?) memorandum dated July 5, 1994 (FOE?, 1994b), Rorida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations issued in June 1994 (FDEP. 1994&). Appendix ° provides a comparison of each medium with available criteria. 
3 Current land uses evaluated in this report indude nonresidential exposures with no current use of groundwater. ... Potential future land uses evaluated in this report include residential exposures with the use 01 groundwater as drinking water. 
S In subsurface soil. the maximum concentrations of methyfene chloride. trichloroethene. xylenes (total) exceed their available Rorlda guidance concentrations tor leaching to groundwater (Appendix 0, Table 0-4). 
n In the surficial aquifer. the maximum detected concentration of 1,1, 1-trichloroethane, l,1-dichloroethene, 1.2-dichloroethene (total), benzene, trichloroethene, 1,2-dichlorobenzene, l,3-dichlorobenzene. 1 ,+dichlorobenzene, 4-methylpheno'. naphthalene. Aroclor-1248. aluminum, iron. and manganese exceeded the respective Rorida guidance concentration (Appendix a, 0-1». 
7 In the intermediate aquifer. the maximum concentration of aluminum exceeded their respective Rorida guidance concentration (Appendix 0, 0-2). 

Notes: 
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USEPA = U.S. Environmental Protection Agency. 
NA '= not applicable. 
HHCPC == human heatth chemical of potential concern. 
FDEP == Aorida Department of Environmental Protection. 

6-6 



" m 
n 

g ., 
'" 

Cancer Risk 

NA = No carcinogens were selected 
as Human Health Chemicals of 
Potential Concern in sediment. 

8500-13 950419WEM 

Cancer Risk Summary, 
Current Land Use 

Surface soli 
(Iranslenl) 

FIGURE 6-1 

Surface soli 
(adultslle 
worker) 

CANCER RISK SUMMARY, 
CURRENT LAND USE 

Surface soli 
(adull 

maintenance 
worker) 

Surface water 
(lrlnllen!) 

Sediment 
(Iranslenl) 

USEPA target 
risk range 

REMEDIAL INVESTIGATION, 
OPERABLE UNIT 8 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 



Hazard Index 

Hazard Index Summary, 
Current Land Use 

100 ,,----_.----.---~._--_,----_r----_.----~--_, 

10,r-----r----+_----r---~----_+----_r----+_--~ 

1~----~--~--~----~---+----+---~'-' 

0.1 

0.01 

0.001 
NA NA NA NA .. - ....... ....... Surf.c. Surf_ ....... Sediment Sediment 0011 0011 001' .011 w .... w_ , ..... (child (MIurt (child , ..... , ..... , ..... ,obi'" tr.","nl) trarudenl) .,.. ... lent) .,.rwtent) ... melnlantince tr.nII ...... ) ., .... INI) 

w ..... ) worIw) 

Target HI 

NA = Harard Index is less than 0.001. 

8500-13 950419WEM 

FIGURE 6-2 

HAZARD INDEX SUMMARY, 
CURRENT LAND USE 

REMEDIAL INVESTIGATION, 
OPERABLE UNIT 8 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 



excess lifetime cancer risk due to exposure to the HHCPCs at a site in the range 

of 1 x 10-6 to 1 X 10-4 (USEPA, 1990) or a hazard index of 1 or less. 

Future Land Use. Cancer and noncancer risks in surface soil, subsurface soil, 

surface water, sediment, and the intermediate aquifer under future residential 

land use assumptions are consistent with acceptable risks as described by USEPA 

(USEPA, 1990). 

Future use of the surficial aquifer has risks greater than those associated with 

acceptable exposure levels. The cancer risk estimate for the surficial aquifer 

under future land use conditions (adult resident) is 3 X 10-' (Figure 6-3). The 

major contaminants contributing cancer risk to the ELCR for the resident is 1,1-

dichloroethene (ELCR - 3xlO-'), trichloroethene (ELCR - 2xlO-4), 1,4-dichloroben

zene (ELCR - 2xlO-4), and arsenic (ELCR - 2xlO-4). The noncancer risk estimate 

(HI) for the surficial aquifer (adult resident) is 20 (Figure 6 -4). Maj or 

contributors to this HI are trichloroethene (HQ - 6.7), 1,2-dichloroethene (HQ 

- 5.8), 1,2-dichlorobenzene (HQ - 3), and l,l-dichloroethene (HQ - 1.1). 

An analysis was conducted to determine if there would be any human health risk 

associated with discharge of the surficial aquifer to surface water. Maximum 

groundwater concentrations for each analyte detected was divided by a dilution 

factor of 133 to obtain the associated surface water concentrations. The 

derivation of the dilution factor can be found in Appendix K. The surface water 

concentrations were compared to the USEPA Region III risk-based concentrations· 

for tap water (USEPA, 1994a) and background screening concentrations (Table 0-6) . 

Any analyte which exceeded either of these screening criteria was retained as an 

HHCPC (Table 0-7). Exposure to surface water by an adult and child resident was 

evaluated because these are the most conservative scenarios for surface water 

exposure. The cancer risk associated with a resident (child and adult) was 2xlO- 6 

(Tables 0-8 and 0-9), which is within the acceptable risk range. The hazard 

indices associated with the child (HI-O. 5) and adult (HI-O. 3) were both below the 

acceptable level of 1 (Tables 0-8 and 0-9). In summary, discharge of the 

surficial aquifer into the surface water is not associated with any unacceptable 

human health risk. 

In summary, the risk estimates for surface soil, subsurface soil, surface water, 

sediment, and the intermediate aquifer indicate that human exposure to these media 

at au 8, under the conditions evaluated in this assessment, is not associated with 

unacceptable risk of adverse health effects (cancer or noncancer) (Figures 6-1 

through 6-4). Concern over the contamination in the surficial aquifer may be 

warranted (Figures 6-3 and 6-4), however, because of the risk of adverse health 

effects (cancer and noncancer) associated with asswned future use of the 

groundwater as a potable water supply. Use of the surficial aquifer as a drinking 

water supply at OU 8 may never occur because NAS Cecil Field is served by a 

community water supply system. 

Based on the results of the human health portion of the BRA, including the results 

of the criteria comparison (Subsection 6.3.5), the development of remedial action 

strategies may be necessary for the surficial aquifer at OU 8. 

6.4 ECOLOGICAL RISK EVALUATION. The purpose of the ecological risk assessment 

for OU 8 is to assess actual and potential adverse effects to ecological receptors 

associated with exposure to site related contaminants. First, a problem 
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formulation component identifies ecological receptors and exposure pathways for the receptors. The next steps in the ecological risk assessment are selection of ecological contaminants of potential concern (ECPCs), exposure assessment, description of potential adverse effects to ecological receptors associated with the ECPCs, and finally, characterization of risk posed to representative species. 

6.4.1 Problem Formulation Exposure pathways are discussed for four groups of ecological receptors (terrestrial and wetlands wildlife, aquatic receptors. terrestrial plants, and terrestrial invertebrates). The exposure pathway includes a source of contamination, contaminated media (surface soil, food, groundwater, surface water, and sediments). and an exposure route. The au 8 ecological assessment is based on the pathways for which contaminant exposures are believed to be the highest and most likely to occur and for which there are adequate toxicity data for completion of a risk analysis. For wildlife these pathways include, ingestion of soil, surface water, and sediment. Pathways evaluated for aquatic receptors include direct contact with surface water, sediment, and groundwater (as it discharges to surface water). 

6.4.2 Selection of Ecological Chemicals of Potential Concern Ecological chemicals of potential concern (ECPCs) represent the analytes detected in media (surface soil, surface water, sediment, and groundwater) at OU 8 that were considered in the risk assessment process. The ECPCs are identified as being present at OU 8 and representing a potential risk for ecological receptors. ECPCs were selected separately for: (1) surface soil at the grassy OU 8 disposal pit· area and the forested OU 8 helicopter crash site, (2) the OU 8 surface water and sediment sampling stations in Rowell Creek, and (3) groundwater from within the OU 8 plume. Undiluted unfiltered, undiluted filtered, and diluted unfiltered groundwater were evaluated separately. For surface water and sediment, ECPCs were selected separately for terrestrial wildlife and aquatic receptors. Table 6-3 provides a summary of the ECPCs selected for OU 8 for each medium and considered in the risk assessment. 

6.4.3 Exnosure Assessment The exposure pathways evaluated for wildlife at OU 8 include ingestion of soil, surface water, and sediment, and ingestion of food items that have accumulated contaminants from contaminated media. The exposure pathways evaluated for terrestrial plants and invertebrates at OU 8 include direct contact with contamination in surface soil and (for invertebrates) ingestion of soil. 

Exposure pathways evaluated for aquatic receptors (including invertebrates I plants, amphibians and fish) in Rowell Creek inclUde direct contact with surface water, sediment, and groundwater (as it discharges to surface water). 

6.4.4 Ecological Effects Assessment The ecological effects assessment describes the potential adverse effects associated with the ECPCs to ecological receptors. The methods for identifying and characterizing ecological effects for ECPCs in surface soil, surface water, sediment, and groundwater are described below. 

Surface soil toxicity to wildlife species is evaluated based on a model that estimates the amount of contaminant exposure obtained via the diet and incidental ingestion of soil. Estimated doses are compared with reference toxicity doses representing thresholds for both lethal and sublethal effects. Risks for soil 
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Table 6-3 
Ecological Chemicals of Potential Concern (ECPCs) 

Remedial Investigation 

Operable Unit 8 

Naval Air Station Cecil Field 

Jacksonville, Rorida 

Environmental Medium Ecological Contaminants of Potential Concern ' 

Surface SoiL Disposal Pit Inorg.mc.:Antimony, Barium, Cadmium, Copper, Lead, Manganese, Mercury, Silver, Zinc 

Org8na:Acetone, 2-Butanone, Methylene chloride, Xylenes (total), Benzo(a)anthracene, Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perytene, Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Oi-

n-butylphthalato, bis (2)Elhylhoxyl)phthalate, Auorantheno, Indeno( 1 ,2,3-<:d)pyreno, 2-Methylphenol, 

Noctar-1254, alpha-Chlordane, gamma-Chlordane, 4,4'-DDT, Dieldrin, Endosulfan II 

Surface Soil, Helicopter Crash Site Inorg_nIce :Copper 

arg.nic8:1,1-Dichloroethylene, 1 ,2-Dichloroethylene, Toluene, Phenol, alpha-BHe, alpha-Chlordane, 4,4'-

DDT, Endosulfan II, Endrin ketone 

Surface Water Inorganica:.A.quatic and wildlife receptors: Aluminum 

Wildlife receptors only: Antimony, Iron, Lead 

Orgamc.:Aquatic and wildlife receptors: Bromodichloromethane and Dibromochloromethane 

Wildlife receptors only: Chloroform and Methy1ene chloride 

Sediment Inorgamc.:None retained as ECPCs 

Organica:Aquatic and wildlife receptors: 4,4'-DDT 

Wildlife receptors only: Endrin ketone 

Unfiltered, Undiluted Groundwater Inorganica:Aluminurn, Barium, Chromium, Copper, Iron, Lead, Manganese, Vanadium, 

Organa:Acetone, 2-Butanone, ',1-Dichloroethy1ene, 1,2-Dichloroethylene, 1,1, 1-Trichloroethane, 

Trichloroethylene, Xylenes (total), Benzo(b)fluoranthene, ',2-Dlchlorobenzene, 1,3-Dichlorobenzene, 1,4-

Dichlorobenzono, bis(2-Ethylhexyl)phthalato, 2-Methynaphthalone, 2,Mothylphonol, 4-Mothylphenol, 

Naphthalene, Aroclor-'248 

Unfiltered, Diluted Groundwater Inorgana:Aluminum, vanadium 

Organice:Acetone, 2-Butanone, Trichloroethy1ene, Xylenes (total), Benzo(b)-fluoranthene, 1,2-

Dichlorobenzene, 2-Mothylnaphthalono, 2-Mothylphonol, 4-Mothylphenol 

lECPCs were selected for each medium in the Baseline Risk Assessment Report (ABS-ES, 1995a). 



invertebrates and plants are evaluated based on the results of laboratory toxicity testing of surface soil samples from au 8 with earthworms (Eisenia foeLida) and lettuce seeds (LacLuca saLiva). 

The measures of adverse ecological effects for wildlife exposed to Rowell Creek surface water and sediment are evaluated 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 with reference toxicity doses representing thresholds for both lethal and sublethal effects is the basis of the wildlife evaluation. Potential adverse ecological effects for aquatic life are indirectly measured for the entire mixture of ECPCs through the use of a benthic macro invertebrate study_ In addition, site-specific surface water and sediment contaminant concentrations are compared to surface water and sediment criteria, guidelines, and benchmark values. 

Current and future risks for aquatic receptors are evaluated through characterization of risks from exposure to ECPCs in groundwater. Exposure concentrations of each ECPC in filtered and unfiltered groundwater are compared with available aquatic toxicity benchmark values. Additionally, an evaluation is presented of a dilution-series chronic toxicity test conducted using the water flea (Ceriodaphnia dubia) and fathead minnow (Pimephales promelas). 

6.4.5 Risk Characterization The following sections describe how risks are charac terized for ecological receptors. Potential adverse effects resul ting fromexposure to ECPCs in surface soil, surface water and sediment are characterized for wildlife, invertebrates, and plants. Risks are also characterized for aquatic receptors for exposures resulting from ECPCs in surface water, sediment, and groundwater. 

Terrestrial Wildlife Exuosure to Surface Soil. Risks for the representative wildlife species associated with ingestion and bioaccumulation of ECPCs in surface soil and prey items are quantitatively evaluated using Hazard Quotients (HQs) , which are calculated for each ECPC by dividing the potential dietary exposure (PDE) concentration by the toxicity benchmark (RTV). Hazard Indices (HIs) are determined for each receptor by summing the HQs for all ECPCs. When the estimated exposure concentration is less than the RTV (i.e., the HQ is less than one), the contaminant exposures are assumed to fall below the range considered to be associated with adverse effects for growth, reproduction, and survival (of the individual organism) and no risks to the wildlife populations are assumed. When the ratio is greater than one (i.e., HQ greater than one), a discussion of the ecological significance is included and risk is assumed. 

Swnmary HIs and HQs for representative wildlife receptors exposed to maximum ECPCs for both lethal and sublethal effects are less than 1. No potential adverse effects to reproduction, growth, or survival are indicated. 

Terrestrial Plant and Invertebrate Exposure to Surface Soil. Risks for terrestrial plants and soil invertebrates are characterized based on the results of laboratory toxicity tests. Surface soil analytical and toxicity samples are collected concurrently and split for the two separate analyses. The analytical results for the surface soil samples are used to help interpret the contaminant exposures and responses of the test species (earthworms and lettuce seeds). 
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Earthworm survival was not adversely affected following test exposures to OU 8 

soil. Although a reduction in lettuce seed germination was observed (as compared 

to the reference soil sample) in two of the surface soil samples from OU 8, there 

was no correlation between any ECPC concentration and observed responses. 

Interpretation of these results is confounded by apparently low statistical power. 

However, it is likely that a non-ECPC stressor (Le., another physical, chemical, 

or biological stressor such as halogenated organomethanes) is responsible for the 

observed adverse response. 

Wildlife Exposure to Surface Water and Sediment. Risks for wildlife associated 

with the ingestion of surface water, potentially contaminated aquatic life, and 

sediment are quantitatively evaluated using the HQ/HI approach described above 

for terrestrial wildlife exposure to surface soil. All of the HIs and HQs are 

less than one, indicating no potential adverse effects to reproduction, growth, 

or survival for wildlife from exposure to ECPCs currently detected in Rowell Creek 

surface water and sediment adjacent to au 8. 

Aquatic Receptor Exposure to Surface Water and Sediment. Risks for aquatic 

receptors are characterized based on a weight-af-evidence evaluation of the 

following factors: 

measurements of the aquatic macroinvertehrate community structure and 

function; 

comparison of concentrations of ECPCs in unfiltered surface water to 

reported toxicity of the ECPC in laboratory tests (AQUIRE information, 

USEPA, 1994e), AWQC (40 CFR 122; USEPA, 1991h) and State of Florida 

Surface Water Quality Standards (Chapter 62-302, FAC; Florida 

Legislature, 1995); and 

comparison of concentrations of ECPCs in sediment to National Oceanic 

and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) and 

Effects Range-Median (ER-M) sediment guidelines (Long and others, 1993), 

USEPA sediment quality gUidelines based on equilibrium partitioning 

(USEPA, 1988c), and OME LEL provincial sediment quality guidelines 

(Persaud and others, 1992). 

Aquatic Receptor Exposure to Surface Water. No substantial exceedances of 

available surface water quality guidelines are identified for aquatic receptors 

in Rowell Creek in the vicinity of OU 8 (Table 0-10). Aluminum Was detected at 

both downstream surface water sample locations at concentrations ranging from 141 

to 559 ~g/l; the USEPA chronic water quality criterion is 87 ~g/l. Although 

larval trout are among the most sensitive ecological receptors with regard to 

aluminum exposure, no salmonids occur in Rowell Creek, a warm water system. The 

majority of species evaluated in AQUIRE (Appendix T, Baseline Risk Assessment, 

ABB-ES, 1995) are tolerant of the concentrations of aluminum detected in Rowell 

Creek adjacent to OU 8. 

Silver was detected at a concentration of 0.24 ~g/l in a 1993 sample taken from 

Rowell Creek adjacent to OU 8. This analyte was not detected in surface water 

samples collected in 1994. It is unlikely that silver in surface water is posing 

a risk to OU 8 aquatic receptors. 
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A review of the macroinvertebrate habitat quality parameter data suggests that habitat quality conditions at this location of Rowell Creek represent a poor environment for many types of aquatic organisms. Community metric data from the macroinvertebrate study support this conclusion. Differences in habitat structure between Rowell Creek at OU 8 and the regional reference station may be sufficient to explain the decreased biological condition. The upgradient chlorinated sewage treatment plant discharge may also contribute to the differences in community structure at this sampling location. 

Aquatic Receptor Exposure to Sediment. No substantial exceedances of available sediment quality guidelines are identified for aquatic receptors in Rowell Creek in the vicinity of OU 8 (Table 0-11). Aroclor 1254 (180 I'g/kg) and 4,4"-DDT (4.4 I'g/kg) were detected; however, neither of these analytes was detected in OU 8 groundwater, indicating that transport of these contaminants from the disposal pit is not occurring. Further, it is unlikely that aquatic receptors are currently at risk from exposure to the low levels of these analytes in Rowell Creek sediment. 

Aquatic Receptor Exposure to Groundwater. Risks for aquatic life associated wi th exposures to ECPCs in groundwater as it discharges to Rowell Creek are evaluated based on the following factors: 

comparison of maximum and average ECPCs in groundwater relative to reported toxicity benchmarks of the ECPC in laboratory tests (AQUIRE information, USEPA, 1994e), Federal AWQC (40 CFR 122; USEPA, 1991h), and" State of Florida Surface Water Quality Standards for Class III waters (Chapter 62-302; Florida Legislature, 1995) and 

responses of P. promelas and C. dubia in the groundwater laboratory toxicity tests. 

Comparison of the exposure concentrations of each ECPC in filtered and unfiltered groundwater indicates that several constituents in groundwater may result in risk to aquatic organisms (Table 0-12). However, when a dilution factor is applied to estimate the dilution of groundwater prior to discharge to Rowell Creek, estimated concentrations of contaminants in groundwater are below available aquatic toxicity criteria. 

Results of the dilution-series groundwater laboratory toxicity testing indicate that exposure to undiluted groundwater from OU 8 may result in reduced survival and reproduction for the water flea and the fathead minnow. Although several groundwater risk contributors were identified, three dichlorobenzene isomers were found to be the primary risk contributors from OU 8 groundwater. When groundwater was diluted approximately 20-fold, little toxicity was observed in the water flea or fathead minnow. Analysis of the toxicity testing data supports the contention that diluted groundwater discharging to Rowell Creek poses little risk to aquatic receptors. Chapter 3.0 states that a dilution of 132 -fold or mo["e would be expected as OU 8 groundwater discharges to Rowell Creek. 

6.5 CONCLUSIONS OF ECOLOGICAL ASSESSMENT. Potential risks for ecological receptors were evaluated for contaminants in surface soil, surface water, and sediment at OU 8. A summary of these risks is presented in Tables 6-4 and 6-5. Ecological receptors are not likely to be at risk from exposure to OU 8 surface soil, groundwater as it discharges to Rowell Creek, surface water, or sediment. 

CEC·QUS. R/. 
ASW.Ol.96 6-16 



Table 6-4 

Summary of Risk Characterization for Wildlife, Plant, and Invertebrate Receptors, Site 3 

Remedial Investigation 

Oporable Unit 8 

Naval Air Station Cecil Field 

Jacksonville, Rorida 

Medium 

Receptor Biological Parameters 
Surface Soil J Surface I Sediment _1_ Future Groundwater 

Water Discharge 

Terrestrial and Food web modeling None None None NA 

wetland wildlife 

Terrestrial and Toxicity tests with lettuce None' NA NA NA 

wetland plants seeds 

Soil invertebrates Toxicity tests with None NA NA NA 

earthworms 

, Slight reduction of lettuce seed germination believed to be associated with a noncontaminant stressor. 

Notes: 

CEe-QUa.RI. 
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None = no effect. 

NA = not applicable. 
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Table 6-5 
Summary of Risk Characterization for Aquatic Receptors, Site 3 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Aorida 

Biological Parameters ECPCs' 
Sampling Location Groundwater Laboratory 

Benthic Interpretation of Community Groundwater Surface Water Sediments Weighl-of-Evldence Toxicity Testing 
Composition 

Fourteen monitoring NA NA Diluted, unfiltered: 1,2- NA NA Diluted, unfiltered 9roun-wells located within DCa2
; aluminum] dwaler: no risk is ex-the au B plume, 

peeled upon discharge to including the follow-
Undiluted, unfiltered: 1,2- Rowell Creek, ing: 
DCB; t ,3oDCB; t ,4-DCB; 
bis(2-Ethylhexyl-phthalato; Undiluted, unfiltered 
Arcelor 1248; aluminum; NA NA groundwater: risk may be 
chromium; copper, iron associated primarily with 

dichlorobenzene Isomers. 
Undiluted, unfiltered 
groundwater Is not 
expected to discharge 
into Rowell Creek. 

CF-3-MW13S 100 percent survival of the NA aluminum, chromium, iron, NA NA No risk is expected on Located within the water flea and 93 percent lead, discharge to Rowell plume, immediately survival of the fathead min-
Creek. upgradient of dis- now at 5 percent 01 

charge into Rowell sample; sublethal effects 
Creek. noted at 50 percent sam pie 

(water floa) and tOO 
percent sample (fathead 
minnow). 

CF-3oMW2BS No effects noted on NA aluminum, copper, iron NA NA No risk is expected on located within the survival of water flea in 100 
discharge to Rowell plume, under the percent sample, but 
Creek. "hot spot" near the reduced survival in the 

former disposal pit. fathead minnow at this 
concentration; sublethal ef-
fects noted at all dilutions 
in the water flea, but none 
observed in the fathead 
minnow at any dilution. 

See notes at end of table. 



Table 6-5 (Continued) 
Summary of Risk Characterization lor Aquatic Receptors, Site 3 

Remedial Investigation 
Operable Unit 8 

Naval Air Station Cecil Field 
Jacksonville, Rorida 

Biological Parameters ECPCs' 

Sampling Location Groundwater Laboratory 
Benthic Interpretation of 

Community Groundwater Surface Water Sediments Weight-of·Evidence 
Toxicity T e8ting 

Composition 

CF-3-SW ISDl NA NA NA A1uminum3 4,4'.DD1"·5 No site-related risk is 
estimated. 

RC-SW/SD3 NA Inconclusive, but re- NA A1uminum3 Aroclor-12545
,& No significant site-related 

duced relative to Five risks estimated. Macroi-
Mile Creek nvertebrate data suggest 

the decreased biological 
condition may be due to 
poor habitat structure; 
the upgradient sewage 
treatment plant 
discharge may contrib-
ute to decreased habitat 
quality. 

1 Ecological chemicals of potentii!ll concern (ECPCs) which exceeded two times the reference concentration and also exceeded benchmarks. 
2 Value is 2 orders of magnitude less than the AWaC value (USEPA, 1991h); exceeds lowest effect level reported for the most sensitive species tested, trout, which is a 

cold-water species not expected to occur in Rowell Creek. Exposure to this level is not expected to be toxic to indigenous species. 
:) Evaluation of unfiltered water OV8(-flstimates the risk associated with exposure to inorganics such as aluminum (USEPA, 1993). 
'Value is less than the USEPA draft SQG (8.28 !l9/kg) and OME LEL valu. (8 !l9/kg)(USEPA 1988C; Persaud and olhers, 1992, respectively). 
5 Analyte was not detected in OU 8 groundwater, indicating transport of the contaminant from OU 8 is not occurring. 
IS PCBs were not detected in 1994 samples. 

Notes: NA ::;> not applicable. 
DCB ::: Dichlorobenzene. 



7.0 SUMMARY AND CONCLUSIONS 

7.1 SUMMARY. Operable Unit (OU) 8, located at Naval Air Station (NAS) Cecil 
Field in Jacksonville, Florida, consists of Site 3, the oil and sludge disposal 
pit. OU 8 is located immediately northeast of the intersection of Perimeter Road 
and the access road which connects Perimeter Road and the Lake Fretwell dam. 

OU 8 was investigated from 1985 to 1994 to refine and quantify the conceptual 
understanding of site conditions resulting from wastes placed in the disposal 
pits. This RI relies on comprehensive measurements I analysis, and interpretation 
of site conditions including the use of groundwater, surface and subsurface soil, 
surface water, and sediment samples. These measurements and samples were 
collected over a 20-acre study area to describe the areal and vertical 
distribution of contaminants. Based on these investigation results, health and 
ecological risks posed by the detected contaminants were evaluated. 

OU 8 was reportedly used to dispose of liquid wastes and sludge from the mid-1950s 
until 1975, although review of aerial photographs suggests the area was not 
disturbed prior to 1960. Liquid wastes, including fuel, oil, solvent, paint, and 
paint stripper, were typically taken to the site by the individual generators 
(i.e., the fuel farm, Public Works, the Aircraft Maintenance Department, and the 
squadrons) in bowsers (trailer mounted tanks) or 55-gallon drums, drained into 
the pit, and allowed to seep into the soil or evaporate. The pit wastes were" 
burned when the liquid level approached the top. This burning procedure was 
repeated approximately once every 3 months by the fire department. No records 
were kept on disposal practices, and access to the site was uncontrolled; 
therefore, the amount of the liquid wastes disposed of at OU 8 is unknown. 

On February 8, 1992, a Navy helicopter crashed into a wooded area located 
approximately 800 feet east of the OU 8 source area (see Figure 1-3). The 
helicopter had a fuel capacity of between 1,800 and 2,000 gallons and ignited on 
impact. Although the crash site is not part of the au 8 source area, it is within 
the OU 8 study area, and results and conclusions for the crash site have been 
included in this report. 

7.1.1 Physical Setting The disposal pi t area is located adj acent to the unpaved 
Perimeter Road and Lake Fretwell access road approximately 1,400 feet west
southwest of the Lake Fretwell dam. The disposal pit area is flat and the area 
to the east slopes gently to the wetlands and Rowell Creek (which flows south) 
and Lake Fretwell dam. The area is covered with vegetation ranging from open 
grassy areas to heavily wooded areas. The disposal pit area is vegetated 
primarily with briers and weeds. The major surface drainage pathways are the 
ditches along the Lake Fretwell access road, which carry runoff in the direction 
of the lake. South of the Lake Fretwell access road, surface drainage follows 
the topography, which slopes gently to the east to the wetlands area. A drainage 
ditch carries runoff from the wetlands area to Rowell Creek during periods of 
heavy precipitation. 

Groundwater is typically encountered 3 to 4 feet bls in the disposal pit area, 
2 to 3 feet bls in the helicopter crash area, and may be as shallow as 6 inches 
bls in the downgradient wetlands area. The water table represents the top of the 
surficial aquifer, which is approximately 100 feet thick beneath the disposal pit 
area and approximately 70 feet thick at Rowell Creek. The upper portion of the 
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surficial aquifer is composed primarily of sand. From approximately 50 feet bls 
to the bottom of the surficial aquifer, clayey material is encountered. The 
surficial aquifer is underlain by the intermediate aquifer, which is primarily 
composed of dolomite and is estimated to be 20 to 25 feet thick in the area. 

The general groundwater flow direction in the surficial aquifer is horizontal to 
the east-southeast. There is also a downward flow component which is evident at 
the waste disposal pit area, and continues for approximately 900 to 1,000 feet 
downgradient (east-southeast). At this point the vertical flow becomes upward 
and both horizontal and vertical gradients become increasingly steeper over the 
remaining 300 to 400 feet to Rowell Creek. The pronounced upward gradients in 
this interval indicate that the surficial aquifer discharges to Rowell Creek. 
Rowell Creek has gauged flows as low as 2.4 cfs, including 1.2 cfs from the FOTW 
effluent outfall immediately below the dam. The estimated flow rate of the 
surficial aquifer from the disposal pit to Rowell Creek is approximately 88 feet 
per year, assuming a horizontal gradient of 0.016 feet per foot, a horizontal 
hydraulic conductivity of 3 feet per year, and an effective porosity of 20 
percent. Assuming this flow rate, groundwater would travel the 1,400 feet from 
the disposal pit area to Rowell Creek in approximately 16 years. 

7.1.2 Nature and Extent of Contamination Evaluation of investigation results 
to delineate the nature and extent of contamination from the past discharge to 
the disposal pit indicate the presence of contaminants in all media sampled. 

Surface Soil. Evaluation of surface soil sample analytical results indicate the 
presence of vacs, svacs, pesticides, PCBs, and inorganics. Many of the vacs and 
SVOCs detected in surface soil are commonly found in fuel and waste oil and may 
be related to the former waste disposal operations at au 8. Few pesticides and 
PCBs were detected in surface soil and are most likely the result of former 
basewide application of pesticides and use of oil containing PCBs for dust control 
along dirt roads. Inorganic chemicals of potential concern (CPCs) appear to be 
most frequently detected within or near the former pit boundary. 

Subsurface Soil. Evaluation of subsurface soil sample analytical results indicate 
the presence of vacs, svacs, pesticides, PCBs, and inorganics. The distribution 
of vacs, svacs, and inorganics is generally similar with the highest concentra
tions located in samples from soil borings near or within the pit area and at the 
helicopter crash site. Pesticides and PCBs generally had a more sporadic 
distribution and low frequency of detection over the site. Detections of 
inorganics above background subsurface soil concentrations were observed in 
samples collected from the borings located within or along the perimeter of the 
former waste disposal pit. 

Surficial Aquifer Groundwater. Ten VOCs were detected in groundwater samples 
collected from the surficial aquifer (composed of sandy sediments within 70 to 
100 feet of land surface). af these 10 compounds,S exceeded human health risk 
criteria at au 8: 1,1-dichloroethane (l,I-DCA), 1,1-dlch1oroethene (l,l-DCE), 
1,2-dichloroethene (1,2-DCE), trichloroethene (TCE) and benzene. The detection 
of vacs has been observed to extend from the source area to approximately 1,400 
feet downgradient toward Rowell Creek. No vac detections were observed on the 
east side of Rowell Creek indicating that VaC-contaminated groundwater in the 
surficial aquifer on the west side of Rowell Creek is discharging into the creek. 
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A total of 14 svacs were detected in groundwater samples collected from the 
surfic~al aquifer. Of these 14 compounds, 6 exceeded human health risk criteria 
at au 8: 1,2-dichlorobenzene (1,2 DCB), 1,4-dichlorobenzene (1,4 DGB), 
benzo(b)fluoranthene, naphthalene, 4-methylphenol, and bis(2-ethylhexyl) 
phthalate. 

Based on the historical operations at au 8 and the vaG and SVaG contaminant 
distribution in the surficial aquifer, it is evident that the source of these 
contaminants is the former waste disposal pit at au 8. 

Several State and Federal drinking water criteria (Appendix 0) were exceeded by 
the detections of these vaGs and SVaGs. Detections of vacs and svacs which 
exceeded the state and federal standards are discussed in the Baseline Risk 
Assessment (see Chapter 6.0 for a summary of the risk assessment). 

The only pesticides or PCBs that were detected in the groundwater at au 8 were 
the pesticides Endosulfan II and beta-BHC; and the PCB Aroclor-1248. The only 
compound of these three that contributed to the overall risk was Aroclor-1248. 
Aroclor-1248 was detected in 2 of the 33 surficial monitoring wells at 
concentrations of 0.6 J }"g/i (GEF-3-4S) and 0.79 J }"g/i (GEF-3-6S), slightly above 
the MGL of 0.5 ~g/i. Both of these water table wells are located in the area 
adjacent to the Lake Fretwell access road and south of the disposal pit. It is 
unknown if these detections are related to the waste disposal operations at OU 
8 or the use of oil on the unpaved access road. 

Based on the results of inorganics analyses of unfiltered groundwater from the 
30 surficial aquifer wells, 18 inorganics were detected. Of these 18 inorganics, 
4 exceeded the human health risk criteria: arsenic, chromium, manganese, and 
vanadium. These four inorganics do not appear to originate at the OU 8 disposal 
pit area. 

Intermediate Aquifer Groundwater. The only organic compounds detected in the 
intermediate aquifer (a dolomite layer below the surficial aquifer) were phenol 
at 1 J ~g/i and bis(2-ethylhexyl)phthalate at 2 J ~g/i. Both of these compounds 
were detected in well GEF-3-33DD, which is located in the disposal pit area and 
screened in the dolomite between 108 and 118 feet bls. Both of these compounds 
were also detected at low concentrations in the up gradient background well GEF-3-
10D, which is screened from 90 to 100 feet bls, and do not appear to be site 
related due to the absence of these compounds in the shallow surficial aquifer 
wells near the disposal pit area. 

Only two of the inorganic analytes (arsenic and manganese) that contributed to 
the overall risk were detected in the intermediate aquifer. Arsenic was detected 
in one of the three intermediate aquifer wells, GEF- 3 -33D at 1.2 }"g/ i. Manganese 
was detected in all three intermediate aquifer monitoring wells at concentrations 
ranging from 10.8 J ~g/i in GEF-3-7DD to 37.9 ~g/£ in GEF-3-33DD. Based on the 
conceptual model developed for groundwater flow that indicates a downward flow 
component of groundwater in the source area and then upward flow from the 
surficial aquifer to Rowell Greek downgradient, it does not appear that these 
inorganic detections are site-related. 

Surface Water. Four organic compounds were detected in the surface water samples 
collected for au 8: the vaGs bromodichloromethane, dibromochloromethane, methylene 
chloride, and chloroform. With the exception of methylene chloride, these vaGs 
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are most likely from the wastewater treatment plant effluent which enters Rowell 
Creek upstream of these sampling locations near the base of the Lake Fretwell dam. 
These vacs are common by-products of the chlorination process used during the 
treatment of wastewater. 

Based on the results of inorganic analyses of the two surface water samples, five 
inorganic GPCs were identified during the risk assessment: aluminum, antimony. 
iron, lead, and silver. Of these five inorganics, only iron was detected in the 
upstream background sample RC-SW-2. 

Iron and aluminum were detected in the shallow monitoring well CEF-3-3lS adjacent 
to Rowell Creek but at concentrations lower than those observed in surface water. 
Antimony, lead, and silver were not detected in monitoring well CEF-3-31S. Since 
these inorganics were detected at lower concentrations or not detected in 
monitoring wells on the west side of Rowell Creek, the source of these analytes 
does not appear to be contaminated groundwater coming from the au 8 source area. 

Sediment. Three organic compounds were detected in the sediment samples collected 
for au 8: one vac, 2-butanone; and two svacs, di-n-butylphthalate, and bis(2-
ethylhexyl) phthalate. Due to their absence in nearby surface soil samples and 
shallow groundwater samples on the west side of Rowell Creek, the presence of 
these compounds cannot be linked to the source area. 

Based on the inorganic analytical results of the two sediment samples, four
inorganics identified as CPCs in the risk assessment were detected: barium, 
copper, lead, and zinc. Barium, copper I and zinc were not detected in the 
upstream background sample RC-SD-2. 

Barium and lead were detected in surface soil samples collected from the 
helicopter crash site area, which is the area with inorganic surface soil data 
nearest Rowell Creek. However, the surface soil concentrations of these 
inorganics did not exceed the background soil concentrations and do not appear 
to be the source of these analytes detected in the sediment samples. Copper was 
also detected in surface soil samples at the helicopter crash site but at 
concentrations lower than what was detected in sediment. 

7.1.3 Fate and Transport of Contamination The fate and transport of contaminants 
at au 8 focuses on TCE because of its widespread distribution and because it is 
a major risk driver in the baseline risk assessment. 

TCE was apparently introduced to the soil and groundwater at the waste disposal 
pit area from 1955 to 1975. Other contaminants may have also been introduced to 
these media via the same disposal, including vacs, SVOCs (such as 1,4-dichloroben
zene) , and inorganics (such as iron and lead). Several of the vacs and svacs have 
been observed to migrate from the source area in the 35 to 40 years since the 
discharge to the disposal pit began. 

Some transformation products of TCE (l,2-DCE and l,l-DCE) were detected in the 
soil and groundwater near the source area. These compounds are formed by the 
natural biodegradation of TCE. The biodegradation of TCE near the source area 
is most likely due to the existence of favorable environmental and microbial 
conditions (e.g., nutrients, organic carbon, redox potential) in that area. 
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Based on the results of the confirmatory soil sampling and analysis, it is 
estimated that a TCE concentration of 146 ~g!kg remains in the vadose soil over 
an area of approximately 8000 ft2. It is further estimated that the TCE 
concentration of the leachate generated from the infiltration of precipitation 
through these soil would take approximately 23 years so that its concentration 
after mixing with the top 10 feet of the surficial aquifer, would be less than 
5 ~g!£, the drinking water MCL for TCE. 

The groundwater contaminant plume is currently discharging to Rowell Creek 
approximately 1,400 feet downgradient of the disposal pit. Based on the estimated 
groundwater flow rate of 88 feet per year, groundwater from beneath the disposal 
pit area would have reached Rowell Creek in the early 1970's, approximately 16 
years after disposal operations began. Ignoring microbial and abiotic processes. 
it will take approximately 58 years for the groundwater to naturally flush 
contaminants to concentrations below drinking water criteria. 

All dissolved groundwater contaminants originating from the disposal pit area 
would be subject to a similar hydrologic transport as TCE. Dilution on the order 
of 99.2 percent diluted (diluted 133 times) or more is estimated for groundwater 
contaminants upon their discharging to and mixing with the surface water of Rowell 
Creek. 

7.1.4 Baseline Risk Assessment A baseline risk assessment was completed at au 
8 to characterize the risks associated with exposures to contaminants detected
at au B for human health and ecological receptors (ABB-ES, 1995). A review of 
available guidance was also presented. 

7.1.4.1 Human Health Risk Assessment Potential health risks were evaluated 
under current and assumed future land use conditions for a subset of contaminants 
detected in surface soil, subsurface soil, surface water, sediment, and 
groundwater (surficial and intermediate aqUifers) associated with au 8. The 
chemicals chosen were selected in accordance with US EPA guidance and because they 
are the most likely chemicals to pose risks of concern to human receptors. 

Current Land Use. All cancer and noncancer risks estimated for current land use 
are consistent with USEPA criteria, which indicate acceptable exposure levels are 
associated with an excess lifetime cancer risk in the range of 1 in 10,000 to 1 
in a million (USEPA, 1990) or a hazard index of 1 or less. Comparison to the FDEP 
cancer risk threshold of 1 in a 1,000,000 also indicates acceptable exposure 
levels for current land use. The baseline cancer risk in the u.s. is one in two 
for men and one in three for women (ACS, 1994) 

Future Land Use. Cancer and noncancer risks estimated in surface soil, subsurface 
soil, surface water, sediment, and the intermediate aquifer under future 
residential land use assumptions are also consistent with acceptable risks as 
described by USEPA. However, future potable use of the surficial aquifer was 
estimated to have risks greater than those associated with acceptable exposure 
levels. The cancer risk estimate for the surficial aquifer under future land use 
conditions (adult resident) was 3 in 1,000. The major contaminant contributing 
cancer risk was 1, l-dichloroethene. The noncancer risk estimate (HI) for potable 
use of the surficial aquifer is 2a. Maj or contributors to this HI are 
trichloroethene, 1 ,2-dichloroethene , 1,2-dichlorobenzene,andl,1-dichloroethene. 
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In summary, the risk estimates for surface soil, subsurface soil, surface water, 
sediment, and the intermediate aquifer indicate that human exposure to these media 
at OU 8, under the conditions evaluated in this assessment, is not associated with 
unacceptable risk (USEPA) of adverse health effects (cancer or noncancer). 
Concern over the contamination in the surficial aquifer may be warranted, however, 
because of the risk of adverse health effects (cancer and noncancer) associated 
with assumed future use of the groundwater as a potable water supply. Use of the 
surficial aquifer as a drinking water supply at Site 3 may never occur because 
the area is served by a community water supply system. Based on the results of 
the human health portion of the BRA, including the results of the criteria 
comparison, the development of remedial action strategies may be necessary for 
future potable use of the surficial aquifer at OU 8. 

7.1.4.2 Ecological Assessment The purpose of the ecological risk assessment 
(ERA) was to characterize the risks associated with potential exposures to site
related contaminants at au 8 for ecological receptors. Potential risks for 
ecological receptors were evaluated for selected contaminants detected in surface 
water, sediment, and groundwater at au 8. 

No risks were identified for terrestrial plant and invertebrate exposures to 
surface soil or for terrestrial wildlife resulting from exposures to selected 
contaminants in surface soil, surface water, and sediment. 

Results of laboratory groundwater toxicity testing indicate that exposure to
undiluted groundwater from OU 8 may result in reduced survival and reproduction 
for the water flea and the fathead minnow. In general. the water flea was more 
sensitive to undiluted groundwater than the fathead minnow. Although several 
groundwater risk contributors were identified, three dichlorobenzene isomers were 
found to be the primary ecological risk contributors. When groundwater was 
diluted approximately 20-fold (actual groundwater discharging into Rowell Creek 
is diluted 133 times), little toxicity was observed in the water flea or fathead 
minnow. Analysis of the toxicity testing data supports the contention that 
groundwater discharging to Rowell Creek poses little risk to aquatic receptors. 

7.1.4.3 Comparison to Available Criteria Available criteria for groundwater 
(USEPA, 1994d; FDEP, 1994a), surface soil (FDEP, 1994b), and subsurface soil 
(FDEP, 1994b) were considered in the HHRA for OU 8. Comparing these criteria to 
the maximum detected concentrations for each chemical detected in OU 8 media (ABB
ES, 1995a) led to the following list of chemicals by medium which exceeded at 
least one criterion. 

Groundwater: l,l,l-trichloroethane, l,l-dichloroethene, 1,2-dichloro
ethene, benzene, trichloroethene, 1,2 -dichlorobenzene, 1,3 -dichloroben
zene, 1 ,4-dichlorobenzene , 4-methylphenol, benzo(b)fluoranthene, 
naphthalene, and bis(2-ethylhexyl)phthalate. 

Surface Soil: benzo(a)pyrene and TRPH. 

Subsurface Soil: methylene chloride, trichloroethene, and TRPH. 

7.2 CONCLUSIONS. Several conclusions can be made regarding the physical 
characteristics of the OU 8 study area and the contaminants detected in surface 
water, sediment, surface soil, subsurface soil, and groundwater. 

CEC-OUB.RI. 
ASW.0196 7.fj 



Sufficient information was collected in the field or compiled from 
historical records to identify and assess human and ecological risks, 
extent and nature of contamination, and remedial alternatives for OU 8 
as a result of waste disposal operations from the mid 1950's to 1975, 

Contaminant distribution from the waste disposal pit area is well defined 
in surface and subsurface soil at OU 8 and does not pose a risk to hwnan 
or ecological receptors. 

Disposal pit area vadose zone wastes are expected to continue to leach 
contamination to groundwater for a period of approximately 23 years. 

Groundwater from the disposal pit migrates and is interpreted to 
discharge into Rowell Creek, 

Wastes deposited in the former disposal pit have contaminated underlying 
groundwater at au 8 sufficiently to pose a health risk if groundwater 
is used as a future potable (drinking) water supply, Use of untreated 
groundwater as a water supply poses an unacceptable carcinogenic risk 
of 3 in 1,000 and a noncarcinogenic risk of 20, 

It is expected that 
contamination to leach 
the aquifer, 

a period of 58 years 
naturally from soil and 

will be required for 
to flush naturally from 

There are no unacceptable human health or ecological risks associated 
with OU 8 for exposure to Rowell Creek surface water and sediments. 

au 8 is located in a low traffic area along perimeter road and it is not 
certain at this time what the land use will be after base closure, The 
site is not served by potable water or other utilities which are 
available to the east in the industrialized part of NAS Cecil Field, 

7.2,1 Data Limitations and Recommendations for Future Work The purpose of the 
data limitations section is to outline the limits within which the conclusions 
of the RI are made and to identify areas for which use of the data, findings, and 
conclusions developed during the RI may be inappropriate. This information will 
assist in the evaluation of RI data during the FS and assist the Navy and 
regulatory agencies during the selection of the final remedy for au 8, 

7,2,1,1 Data limitations Based on the evaluation of data gathered during the 
OU 8 RI, the distribution of groundwater contaminants between the source area 
monitoring wells and the area near the helicopter crash site (represented by the 
cluster of monitoring wells containing CEF-3-28S, CEF-3-29D, and CEF-3-30DD) is 
based on the groundwater screening program (using temporary well screens and field 
laboratory analysis) and not monitoring wells, 

7,3,2 Data Gaps No data gaps were identified that would prevent the development 
and selection of a remedial action for au 8, 

7,3,3 Recommendation Based on the evaluation of data gathered during the au 8 
RI, it is recommended that a program should be instituted to prevent risks 
associated with possible future use of au 8 groundwater as a potable water supply, 
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-1.,2-0IC:-iLOROl'ROl',\;.\;E 
TRA~S-1, 3-D~ GiLOROPHOl'ENE 
r:;THYLBt:NZE~E 

:1.!::TH\'L ENE CHLO RIDE 
1, i, 2, 2-TETRACHLOROET:ll ..... "./E 
TETRACHLO HOJ::THYL ENE 
TOLUENE 
1, 2-7RA..~S-01 CHLOHOI;;Tl~YLI;;j:H; 
1,1,l-TRICHLOROETHk~E 

1, 1-, 2-TRICHLOHO.l::THlu\lE 
TKICHLOHOETHYLENE 
T IU CHLO ROFLUO RO~J::ni A..~ E 
VINYL CliLORIOE 
CIS-l,3-DICHLOROPROPENE 

BOL = DELO\'l OETJ:::CT ION LIMIT 

CONCENTRATION (UG/L) 

·3-1 
r 

87-0526 

BOL 
DOL 
BoL 
BoL 
BDL 
OOL 
BoL 
nOL 
BOL 
BoL 
DOL 
BOL 
BOL 
DDL 
BoL 
BOL 
BDL 
l3CL 
BDL 
BDL 
BoL 
BOL 
BOL 
DOL 
BOL 
BOL 
DOL 
DDL 
BDL 
BOL 

3-2 
87-0527 

BOL 
DOL 

BOL 
BOL 
DOL 
DOL 
BOL 
BoL 
SOL 
nDL 
BoL 
BOL 

4* 

210 
BoL 

110 
UOL 
BoL 

BoL 
DOL 
BDL 

DOL 

BoL 
BOL 
BOL 
BOL 
DOL 

10 

8 

88 

* = found below met~od dctectio~ limit 

oETECfION 
LIMIT 
(UG/L) 

10 
10 

5 
5 

10 
5 
5 
5 

10 
10 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 -

5 

• 



• 

• 

• 

DATA REPORT 87-302 

TABLE 43 

Results of Acid Analysis on W~tcr Sump1es 

ACID eXTRACTABLE ORGANICS 

HLA I. D.: 
JTC I. D.: 

2-CHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
P-CHLORO-M-CRESOL 
PENTACHLOROPHENOL 
PHENOL 
2,4, 5-TRI OiLOROPHENOL 
2,4, 6-TRl CHLOROPHENOL 
4-METHYLPHENOL 

BDL=DELO\'l DETECTION LIMITS 

CONCENTRATION (UG/L) 

3-1 
87-0526 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
S"DL 
BDL 
BDL 
BDL 
BDL 
BDL 

3-2 -
87 -0527 

BDL 
DDL 
BDL 
BOL 
BDL 
DDL 
BDL 
SDL 
DDL 
BDL 
BDL 
BDL 
29 

DETECTION 
LIMIT 
(UG/L) 

10 
10 
10 
50 
50 
10 
50 
10 
50 
10 
50 
50 
10 



OATA REPORT 87-302 

TABLE 66 

Results of Base-Neutral Analysis on Water Samples 

BASE-NEUTRAL 
EXTRACTABLL ORGANICS 

HLA 1.0.: 
JTC I.O.: 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZIDINE 
DENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
3,4-BENZOFLUORk~THENE 

BENZO (GHl) PERYLENE 
BENZO (K) FLUORANTHENE 
DIS (2-CHLOROETHOXY) METHANE 
BIS (2-CHLOROETHYL) ETHER 
illS (2-CHLOROISOPROPYL) ETHER 
BIS (2-ETHYLHEXYL) PHTHALATE 
4-13ROHOPHE~'"Y L PHE~'Y L ETHER 
DUTYL BENZYL PHTHALATE 
2-CHLORONAPHTHALENE 
4-CHLOROPHENYL PHENYL ETHER 
C-iRYSENE 
OIBENZO (A,H) ANTHRACENE 
1,2-0ICHLOROBENZENE 
1, 3-01 CHLOROBENZENE 
1,4-01 CHLOROBENZENE 
3,3'-OICHLOROBENZIDINE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-N-BUTYL PHTHALATE 
2,4-DINITROTOLUENE 
2,6-0INITROTOLUENE 
DI-N-OCTYL PHTHALATE 
1,2-DIPHENYLHYDRAZINE 
FLUORANTHENE 
FLUORENE 
HEXACHLO RO BENZENE 
HEXACH LO RO BU TAD I E.."l E 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO (1,2,3-COj PYRENE 
I SOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSODIMETHYLAMINE 
N-NITROSOOI-N-PROPYLAMINE 
N-N ITROSOO IPHENYLAMINE 
PHENANTHRENE 
PYRENE 
1,2,4-TRICHLOROBENZENE 
2-~£THYLNAPHTHALENE 

BDL=BELOW DETECTION LIMIT 

CONCENTRATION (UG/L) 

3-1 
87-0526 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BDL 
BOL 
BOL 
DOL 
BOL 
BDL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
DOL 
BDL 
DOL 
BDL 
BOL 
BOL 
BDL 
BOL 
BDL 
BOL 
BOL 
BOL 
DOL 
BOL 
BOL 
BOL 
BDL 
BDL 
BOL 
BOL 
BOL 
BOL 
BDL 
DDL 
BOL 

3-2 
87-0527 

BOL 
BOL 
DOL 
BOL 
BDL 
BOL 
BOL 
BOL 
BDL 
BDL 
BOL 
BOL 

DDL 
BOL 
BOL 
BDL 
BDL 
BOL 
DDL 
DDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
DDL 
BOL 
BOL 
BOL 
DOL 
BOL 
BOL 
BDL 
BOL 
BDL 
BOL 

19 

280 
BOL 
BOL 
BOL 
BOL 
BDL 
BOL 
BDL 

190 

OETECTION 
LIMIT 
(UG/L) 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
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 
10 

• 

• 



• JTC DATA REPORT 87-302 

TABLE 107 

Results of Metal Analysis on Water Samples 

Cd Cr Pb 
HLA I. D. JTC I. D. UG/L UG/L UG/L 

Site 1 87-0528 <5 <10 <5 

Site 4 87-0532 <5 <10 <5 

Site 5 87-0542 <5 <10 <5 

Site 8 87-0543 <5 <10 <5 

1-1 87-0520 <5 <10 19 

1-2 87-0521 <5 <10 <5 

1-3 87-0522 <5 26 19 

, , 
... -., 87-0523 <5 176 294 

2-1 87-0524 <5 250 336 

• 2-2 87-0525 12 425 385 ., 

3-1 87-0526 <5 <10 <5 

3-2 87-0527 <5 90 164 

4-1 87-0533 <S <10 6 

4-2 87-0534 <5 <10 <5 

4-3 (;7-0535 <S <10 <5 

4-4 87-0536 <S <10 <S 

5-1 87-0537 5 39 44 

5-2 87-0538 <5 18 49 

7-1 87-0539 <5 13 12 

7-2 87-0540 5 <10 <5 

7-3 87-0541 6 61 50 

8-1 87-0544 <5 28 19 

• 8-2 87-0545 <5 21 15 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336006 
CECIL 

BOR3-1-1 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

31624006 
CECIL 

BOR3-1-' 

20336006R 
CECIL 

BOR3-1-1 R 
04-DEC-~1 

DL VALUE 
04-DEC-91 
QUAL UNITS DL VALUE QUAL UNITS DL 

20336007 

VALUE 

CECIL 
BOR3-1-2 
04-DEC-91 
QUAL UNITS 

12 U US/kg 
12 U US/kg 
12 U US/kg 
12 U US/kg 
31 U ug/kg 
25 U ug/kg 
2 J US/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U us/kg 
6 u ug/kg 
6 u ug/kg 

12 u ug/kg 
6 u ug/kg 
6 u ug/kg 
6 u ug/kg 
6 U ug/kg 
6 u ug/kg 
6 U ug/kg 
6 u ug/kg 
6 U ug/kg 
6 u ug/kg 

12 u ug/kg 
12 U ug/kg 
6 u ug/kg 
6 U ug/kg 
6 ·u ug/kg 
6 u US/kg 
6 U ug/kg 
6 U ug/kg 
2 J US/kg 

380 U us/kg 
380 U us/kg 
380 U ug/kg 
380 U US/kg 
380 u US/kg 

380 U US/kg 
380 U US/kg 

380 U US/kg 
380 U US/kg 
380 u US/kg 
380 U US/kg 
380 u US/kg 

• 
DL 

12 
12 
12 
12 
6 

12 
6 
6 
6 
6 
6 
6 

12 
6 
6 

12 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
12 
6 
6 
6 
6 
6 
6 
6 

330 
330 
330 
330 
330 

330 
330 

330 
330 
330 
330 
330 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

VALUE 

31624006 
CECIL 

BORl-1-1 
04-DEC-91 
QUAL UNITS 

• 

DL VALUE 

20336006R 
CECIL 

BOR3-1-1 R 
04-DEC-91 
QUAL UNITS DL 

20336007 
CECIL 

BOR3-1-2 
04-DEC-91 

VALUE QUAL UNITS Dl 

380 U ug/kg 330 
380 U ug/kg 330 

1900 U ug/kg 1600 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 

1900 U ug/kg 1600 
380 U ug/kg 330 

1900 U ug/kg 1600 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 

1900 U ug/kg 1600 
380 U ug/kg 330 

1900 U ug/kg 1600 
1900 U ug/kg 1600 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 

1900 U ug/kg 1600 
1900 U ug/kg 1600 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 

1900 U ug/kg 1600 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 

380 U ug/kg 330 
380 U ug/kg 330 

76 J ug/kg 330 
380 U ug/kg 330 
380 U ug/kg 330 
380 U US/kg 330 
380 U ug/kg 330 
380 U US/kg 330 
380 U US/kg 330 
380U US/kg 330 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336006 
CECIL 

BOR3-1-1 
04-DEC-91 
QUAL UNITS 

• 
NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- SUBSURFACE SOIL 

DL 

31624006 
CECIL 

BOR3-1-1 
04-DEC-91 

VALUE QUAL UNITS 

1500 mg/kg 
2.49 UJ mg/kg 

.18 J mg/kg 
2.51 J mg/kg 

.15 J mg/kg 

.29 UJ mg/kg 
11500 J mg/kg 

1.6 J mg/kg 
.64 UJ mg/kg 
1.8 J mg/kg 
395 mg/kg 
2.4 mg/kg 
120 J mg/kg 
6.1 J mg/kg 

.031 U mg/kg 
2.6 UJ mg/kg 

62.9 J mg/kg 
.088 UJ mg/kg 

.4 U mg/kg 
131 J mg/kg 
.18 U mg/kg 
1.4 UJ mg/kg 

DL VALUE 

20336006R 
CECIL 

BOR3-1-1 R 
04-DEC-91 
QUAL UNITS DL 

• 
20336007 

CECIL 
BOR3-1-2 
04-DEC-91 

VALUE QUAL UNITS DL 

9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 
9.3 U ug/kg 9.3 

19 U ug/kg 19 

19 U ug/kg 19 
19 U ug/kg 19 

19 U ug/kg 19 

93 U ug/kg 93 
19 U ug/kg 19 
93 U ug/kg 93 
93 U ug/kg 93 

190 U ug/kg 190 
93 U ug/kg 93 
93 U ug/kg 93 
93 U ug/kg 93 
93 U ug/kg 93 
93 U ug/kg 93 

190 U ug/kg 190 
190 U ug/kg 190 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

vaLUE 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

31624006 
CECIL 

BOR3-1-1 

20336006R 
CECIL 

BOR3-1-1 R 
04-DEC-91 

DL VALUE 
04-DEC-91 
QUAL UNITS DL VALUE QUAL UNITS 

2.5 UJ mg/kg 
.55 U mg/kg 

• 

DL VALUE 

20336007 
CECIL 

BOR3-1-2 
04-DEC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31624007 
CECIL 

BOR3-1-2 
04-DEC-91 
QUAL UNITS 

• 
NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- SUBSURFACE SOIL 

DL 

20336007RX 
CECIL 

BOR3-1-2 RX 
04-DEC-91 

VALUE QUAL UNITS 

380 U 
380 U 
380 U 
380 U 

us/kg 
US/kg 
US/kg 
US/kg 

DL VALUE 

20336008 
CECIL 

BOR3-2-1 
04-DEC-91 
QUAL UNITS DL VALUE 

31624008 
CECIL 

BOR3-2-1 
04-DEC-91 
QUAL UNITS 

• 
DL 



lab Sample Number: 
Site 

locator 
Collect Date: 

VALUE 

31624007 
CECil 

BOR3-1-2 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

Dl 

20336007RX 
CECIL 

BOR3-1-2 RX 
04-DEC-91 

VALUE QUAL UNITS 

380 U ug/kg 

380 U US/kg 
380 U ug/kg 
380 U ug/kg 
380 UJ ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
1900 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U US/kg 
380 U ug/kg 
380 U US/kg 

1900 U ug/kg 
1900 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 

1900 U ug/kg 
380 U US/kg 
380 U ug/kg 
380 U ug/kg 
380 U US/kg 
380 U ug/kg 
380 U ug/kg 

380 U US/kg 

• 

DL VALUE 

20336008 
CECIL 

BOR3-2-1 
04-DEC-91 
QUAL UNITS DL VALUE 

31624008 
CECIL 

BOR3-2-' 
04-DEC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31624007 
CECIL 

BOR3-1-2 
04-DEC-91 
QUAL UNITS 

• 
MAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- SUBSURFACE SOIL 

20336007RX 
CECIL 

BOR3-1-2 RX 
04-DEC-91 

DL VALUE QUAL UNITS DL VALUE 

380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 

20336008 
CECIL 

BOR3-2-1 
04-DEC-91 
QUAL UNITS DL 

31624008 

VALUE 

CECIL 
BOR3-2-1 
04-DEC-91 
QUAL UNITS 

1714.78 
2.4 UJ 
.13 J 

2 J 
.043 UJ 
.28 UJ 
122 J 
1.9 J 
.63 UJ 
.37 U 
401 
1.3 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/icg 

• 
DL 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
1 



• lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

31624001 
CECIL 

BOR3-'-2 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

20336007RX 
CECIL 

BOR3-1-2 RX 
04-DEC-91 

DL VALUE QUAL UNITS Dl VALUE 

• 

20336008 
CECIL 

BOR3-2-' 
04-DEC-91 
QUAL UNITS DL 

31624008 
CECIL 

BOR3-2-1 
04-DEC-91 

VALUE QUAL UNITS DL 

45.1 J mg/kg 1000 
3.9 J mg/kg 3 
.03 U mg/kg .1 
1.3 U mg/kg 8 

67.3 J mg/kg 1000 
.086 UJ mg/kg 1 
.39 U mg/kg 2 
138 J mg/kg 1000 
.17 U mg/kg 2 
1.3 UJ mg/kg 10 
1.1 UJ mg/kg 4 
.54 U mg/kg 2 

• 



• 
lab san.,le NlIIDer: 

Site 
locator 

Collect Date: 
VALUE 

20336009 
CECIL 

BOR3-2-2 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

31624009 
CECIL 

BOR3-2-2 
04-DEC-91 
QUAL UNITS DL VALUE 

20336010 
CECIL 

BOR3-3-1 
04-DEC-91 
QUAL UNITS DL VALUE 

31624010 
CECIL 

BOR3-3-1 
04-DEC-91 
QUAL UNITS 

• 
DL 



N~S CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

Lab Sample Number: 20336009 31624009 20336010 31624010 
Site CECIL CECIL CECIL CECIL 

Locator BOR3-2-2 BOR3-2-2 BOR3-3-1 BOR3-3-1 
Collect Date: 04-DEC-91 04-DEC-91 04-DEC-91 04-DEC-91 

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

• • 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336009 
CECil 

BOR3-2-2 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

31624009 
CECIL 

BOR3-2-2 
04-DEC-91 
QUAL UNITS 

869.52 mg/kg 
2.7 UJ mg/kg 

.094 J RIll/kg 
1.1 J RIll/kg 

.047 UJ mg/kg 
.31 UJ RIll/kg 
103 J RIll/kg 
2.1 J RIll/kg 
.68 UJ RIll/kg 
.4 U RIll/kg 

190 RIll/kg 
.89 RIll/kg 

DL VALUE 

20336010 
CECIL 

BOR3-3-1 
04-DEC-91 
QUAL UNITS DL 

31624010 

VALUE 

CECIL 
BOR3-3-1 
04-DEC-91 
QUAL UNITS 

1540 mg/kg 
2.5 UJ RIll/kg 
.18 J RIll/kg 
5.4 J RIll/kg 

.045 UJ mg/kg 

.029 UJ RIll/kg 
281 J RIll/kg 
3.9 RIll/kg 
.65 UJ RIll/kg 
6.2 RIll/kg 
537 RIll/kg 
3.4 RIll/kg 

• 
DL 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
1 



Lab Sample Number: 20336009 
Site CECIL 

Locator BOR3-2-2 
Collect Date: 04-DEC-91 

VALUE QUAL UNITS 

NAS CECIL fIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

31624009 
CECIL 

BOR3-2-2 
04-DEC-91 

DL VALUE QUAL UNITS DL VALUE 

27.5 J mg/kg 
2.1 J mg/kg 

.033 U mg/kg 
t.4 U mg/kg 

99.4 J mg/kg 
.094 UJ mg/kg 
.42 U mg/kg 
110 J mg/kg 
.19 U mg/kg 
.74 UJ mg/kg 
1.4 UJ mg/kg 
.59 U mg/kg 

• 

20336010 31624010 
CECIL CECIL 

BOR3-3-t BOR3-3-' 
04-DEC-91 04-0EC-91 
QUAL UNITS DL VALUE QUAL UNITS DL 

45.9 J mg/kg 1000 
10.5 J mg/kg 3 
.044 J mg/kg .1 
1.8 UJ l119/kg 8 

61.5 U mg/kg 1000 
.09 UJ l119/kg 1 
.n J mg/kg 2 
128 J l119/kg tODD 
.18 U mg/kg 2 
1.7 UJ mg/kg 10 

12.5 mg/kg 4 
.56 U mg/kg 2 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336011 
CECIL 

BOR3-3-2 
04-DEC-91 
QUAL UNITS 

---.......... ""'-' ................ ""'-' ..... I'!'!'! .......... """"""""" 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

31624011 
CECIL 

BOR3-3-2 
04-DEC-91 
QUAL UNITS DL VALUE 

20336012 
CECIL 

BOR3-4-1 
04-DEC-91 
QUAL UNITS DL VALUE 

31624012 
CECIL 

BOR3-4-1 
04-DEC-91 
QUAL UNITS 

• 
OL 



NAS CECIL fiELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURfACE SOIL 

Lab Sample Number: 20336011 31624011 20336012 31624012 
Site CECIL CECIL CECIL CECIL 

Locator BOR3-3-2 BOR3-3-2 BOR3-4-1 BOR3-4-' 
Collect Date: 04-DEC-91 04-DEC-91 04-DEC-91 04-DEC-91 

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

• • 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336011 
CECIL 

8OR3-3-2 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

617 

31624011 
CECIL 

BOR3-3-2 
04-DEC-91 
QUAL UNITS 

mg/kg 
2.7 UJ mg/kg 

.094 J mg/kg 
2.4 J mg/kg 

.047 UJ mal kg 
.33 J mal kg 
116 J mg/kg 
3.3 mal kg 
.68 UJ mal kg 
1.4 J ma/kg 
161 ma/kg 
3.5 ma/kg 

DL VALUE 

20336012 
CECIL 

BOR3-4-1 
04-DEC-91 
QUAL UNITS DL 

31624012 

VALUE 

CECIL 
BOR3-4-1 
04-DEC-91 
QUAL UNITS 

1400 mg/kg 
2.5 J mg/lcg 
.13 J mg/kg 
2.3 J mg/kg 

.043 UJ mg/kg 
.28 UJ ma/kg 
182 J mg/kg 
1.6 J 11191 kg 
.62 UJ I119/kg 
.51 J ma/kg 
402 mal kg 
1.5 ma/lcg 

• 
DL 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
1 



Lab sample Number: 
Sfte 

Locator 
Collect Date: 

VALUE 

20336011 
CECIL 

BOR3-3-2 
04-DEC-91 
QUAL UNITS 

HAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

31624011 
CECIL 

BOR3-3-2 
04-DEC-91 
QUAL UNITS 

26.2 J mg/kg 
5.4 J . mg/kg 

.039 J mg/kg 
2.7 UJ mg/kg 
101 J mg/kg 

.094 UJ mg/kg 
.42 U mg/kg 
119 J mg/kg 
.19 U mg/kg 
.84 UJ mg/kg 

5 J mg/kg 
.59 U mg/kg 

• 

DL VALUE 

20136012 
CECIL 

BORl-4-1 
04-DEC-91 
QUAL UNITS DL 

11624012 
CECIL 

BORl-4-1 
04-DEC-91 

VALUE QUAL UNITS DL 

33.6 J mg/kg 1000 
2.6 J mg/kg 3 
.03 U mg/kg .1 
1.3 U mg/kg 8 

94.2 J 1liii/kg 1000 
.086 UJ 1liii/kg 1 
.19 U 1liii/kg 2 
118 J mg/kg 1000 
.17 U mg/kg 2 
1.1 UJ mg/kg 10 
1.5 UJ mg/kg 4 
.54 U mg/kg 2 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336013 
CECIL 

BOR3-4-2 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL 

20337001 
CECIL 

BOR3-5-1 

VALUE 
04-DEC-91 
QUAL UNITS 

11 U us/kg 
11 U us/kg 
11 U ug/kg 
11 U ug/kg 
13U ug/kg 
11 U US/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 

11 U ug/kg 
5 U ug/kg 
5 U US/kg 

11 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 

11 U ug/kg 
11 U ug/kg 
5 U ug/kg 
1 J US/kg 
5 U US/kg 
5 U US/kg 
5 U ug/kg 
5 U ug/kg 
4 J ug/kg 

350 U us/kg 
350 U us/kg 
350 U us/kg 
350 U US/kg 

DL VALUE 

11 
5 5 . 
5 
5 
5 
5', 
5' 
5 
5 

1 l' 
11 
5 
5 
5 
5> 
5 

31625001 
CECIL 

BOR3-5-1 
04-DEC-91 
QUAL UNITS DL VALUE 

20337002 
CECIL 

BOR3-5-2 
04-DEC-91 
QUAL UNITS 

12 U US/kg 
12 U US/kg 
12 U US/kg 
12 U ug/kg 
39 U US/kg 
14 U US/kg 
2 J ug/kg 
6 U US/kg 
6 U ug/kg 
6 U US/kg 
6 U ug/kg 
6 U US/kg 

12 U ug/kg 
6 U US/kg 
6 U US/kg 

12 U ug/kg 
6 U ug/kg 
6 U US/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U US/kg 

12 U ug/kg 
12 U US/kg 
6 U US/kg 
2 J US/kg 
6 U ug/kg 
6 U US/kg 
6 U US/kg 
6 U US/kg 
7 ug/kg 

1600 U US/kg 
1600 U US/kg 
1600 U US/kg 
1600 U US/kg 

• 
DL 

12 
12 
12 
12 
6 

12 
6 
6 
6 
6 
6 
6 

12 
6 
6 

12 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
12 
6 
6 
6 
6 
6 
6 
6 

1600 
1600 
1600 
1600 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20336013 
CECIL 

BOR3-4-2 
04-DEC-91 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

20337001 
CECIL 

BOR3-5-1 
04-DEC-91 

31625001 
CECIL 

BOR3-5-1 
04-DEC-91 

QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

350 U 

350 U 
350 U 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 UJ 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 UJ 
350 U 
350 U 

1700 U 
350 U 

1700 U 
350 U 
350 U 
350 U 

1700 U 
350 U 

1700 U 
1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
1700 U 
350 U 
350 U 
350 U 

1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

350 U 

us/kg 

ug/kg 
ug/kg 

US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
US/kg 

US/kg 

• 

20337002 
CECIL 

BOR3-5-2 
04-DEC-91 

VALUE QUAL UNITS 

1600 U 

1600 U 
1600 U 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
7500 UJ 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 UJ 
1600 U 
1600 U 
7500 U 
1600 U 
7500 U 
1600 U 
1600 U 
1600 U 
7500 U 
1600 U 
7500 U 
7500 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
7500 U 
7500 U 
1600 U 
1600 U 
1600 U 
7500 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 

1600 U 

US/kg 

US/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 

DL 

1600 

1600 
1600 

1600 
1600 
1600 
1600 
1600 
1600 
1600 
7500 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
7500 
1600 
7500 
1600 
1600 
1600 
7500 
1600 
7500 
7500 
1600 
1600 
1600 
1600 
1600 
7500 
7500 
1600 
1600 
1600 
7500 
1600 
1600 
1600 
1600 
1600 
1600 

1600 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20336013 
CECIL 

BOR3-4-2 
04-DEC-91 
QUAL UNITS 

•• 
NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337001 
CECIL 

BOR3-5-1 
04-DEC-91 
QUAL UNITS 

350 U 
42 J 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

17 U 
17 U 
17 U 
17 U 
17 U 
17 U 
17 U 
17U 
34 U 

34 U 
34 U 

34 U 

170 U 
34 U 

170 U 
170 U 
340 U 
170 U 
170 U 
170 U 
170U 
170 U 
340 U 
340 U 

us/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
ug/kg 

DL VALUE 

31625001 
CECIL 

BOR3-5-1 
04-DEC-91 
QUAL UNITS 
~ 

20337002 

VALUE 

CECIL 
BOR3-5-2 
04-DEC-91 
QUAL UNITS 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 

19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
38 U 

38 U 
38 U 

38 U 

190 U 
38 U 

190 U 
190 U 
380 U 
190 U 
190 U 
190 U 
190 U 
190 U 
380 U 
380 U 

ug/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
us/kg 
US/kg 
ug/kg 
ug/kg 

US/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 

ug/kg 
ug/kg 

US/kg 

US/kg 
us/kg 
US/kg 
ug/kg 
US/kg 
ug/kg 
US/kg 
us/kg 
US/kg 
ug/kg 
US/kg 
US/kg 

• 
DL 

1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 
1600 

19 
19 
19 
19 
19 
19 
19 
19 
38 

38 
38 

38 

190 
38 

190 
190 
380 
190 
190 
190 
190 
190 
380 
380 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20336013 
CECIL 

BOR3-4-2 
04-0EC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337001 
CECIL 

BORl-5-1 
04-0EC-91 
QUAL UNITS 

• 

OL VALUE 

31625001 
CECIL 

BOR3-5-1 
04-0EC-91 
QUAL UNITS DL VALUE 

20337002 
CECIL 

BOR3-5-2 
04-0EC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31625002 
CECIL 

BOR3-5-2 
04-DEC-91 
QUAL UNITS 

• • NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20331003 
CECIL 

BOR3-6-1 
04-DEC-91 
QUAL UNITS DL VALUE 

31625003 
CECIL 

BOR3-6-1 
04-DEC-91 
QUAL UNITS DL VALUE 

20331004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS DL 

~ ~ ~l~i 1H,~\il:;;,~tlfl'ir~lfj~i/[H 1t ~ ~~i 11 
'i ~ ~i~ '~ilf;il!;, i~'ii'!';n~;tI1!il:r'\i 1 ~ ~t! 'i 
J ~ ~!! '~X'~;';{zr i'i';,!;JI)J~.l 'jf3!, ,i ~ ~~ J 
'H ~1~ 'F)!r!i!rl;:~i: I~l; illijl~i 'B ffi~ ,~ 
6 U ug/kg 6<» .. • " . .<>.: 6 U ug/kg 6 
6 U ug/kg 6 • .•.. . )?<. .. 6 U ug/kg 6 

i ~ ~:~~: : ... :?i;>i>· : ~ :~~: : 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 

11 U ug/kg 11 U ug/kg 11 
11 U ug/kg 11 U ug/kg 11 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U US/kg 6 U ug/kg 6 
6 U US/kg 6 U US/kg 6 
6 U US/kg 6 U ug/kg 6 
6 U US/kg 4 J US/kg 6 

810 U US/kg 740 U US/kg 740 
810 U US/kg 740 U us/kg 740 
810 U US/kg 140 U ug/kg 740 
810 U US/kg 140 U US/kg 740 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

31625002 
CECIL 

BOR3-5-2 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

20337003 
CECIL 

BOR3-6-1 
04-DEC-91 

31625003 
CECIL 

BOR3-6-1 
04-DEC-91 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS 

810 U 

810 U 
810 U 

810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 

4000 UJ 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 UJ 
810 U 
810 U 

4000 U 
810 U 

4000 U 
810 U 
810 U 
810 U 

4000 U 
810 U 

4000 U 
4000 U 
810 U 
810 U 
810 U 
810 U 
810 U 

4000 U 
4000 U 
810 U 
810 U 
810 U 

4000 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 

810 U 

ug/kg 

ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 

• 

DL 

20337004 
CECIL 

BOR3-6-1B 
04-DEC-91 

VALUE QUAL UNITS DL 

740 U 

740 U 
740 U 

740 U 
740 U 
740 U 
740 U 
740 U 
740 U 
740 U 

3600 UJ 
740 U 
740 U 
740 U 
740 U 
740 U 
740 U 
740 U 
740 UJ 
740 U 
740 U 

3600 U 
740 U 

3600 U 
740 U 
740 U 
740 U 

3600 U 
740 U 

3600 U 
3600 U 

740 U 
740 U 
740 U 
740 U 
740 U 

3600 U 
3600 U 

740 U 
740 U 
740 U 

3600 U 
740 U 
740 U 
740 U 
740 U 
740 U 
740 U 

740 U 

ug/kg 

ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 

740 

740 
740 

740 
740 
740 
740 
740 
740 
740 

3600 
740 
740 
740 
740 
740 
740 
740 
740 
740 
740 

3600 
740 

3600 
740 
740 
740 

3600 
740 

3600 
3600 

740 
740 
740 
740 
740 

3600 
3600 
740 
740 
740 

3600 
740 
740 
740 
740 
740 
740 

740 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31625002 
CECIL 

BOR3-5-2 
04.-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

20337003 
CECIL 

BOR3-6-1 
04-DEC-91 

31625003 
CECIL 

BOR3-6-1 
04-DEC-91 

UNITS DL VALUE QUAL UNITS DL VALUE QUAL 

20337004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS 

• 
.;.; ... ; ~ig ~ ~:~~: :~g·:;·:·i:;;:;···:::::::·:::;:!:::::i!:·::i:};::··:::::i: ~~g ~ ::~~: ~~g 

iii ~ ~~~ ii!,i' Irl!Jill~!,,~il,'~~f;:,! m ~ ~~i ~~ 
!~~ ~ ~:~~: !~g;r:i~i{;>;:;;i:: ~~~ ~ :~~: ~:g 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 

20 U 

20 U 
20 U 

20 U 

99U 
20 U 
99U 
99U 

200 U 
99U 
99U 
99U 
99U 
99U 

200 U 
200 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

9 U 
9 U 
9 U 
9 U 
9 U 
9 U 
9 U 
9 U 

18 U 

18 U 
18 U 

18 U 

90 U 
18 U 
90 U 
90 U 

180 U 
90 U 
90 U 
90U 
90 U 
90 U 

180 U 
180 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

9 
9 
9 
9 
9 
9 
9 
9 

18 

18 
18 

18 

90 
18 
90 
90 

180 
90 
90 
90 
90 
90 

180 
180 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

31625002 
CECIL 

BOR3-5-2 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337003 
CECIL 

BOR3-6-' 
04-DEC-91 
QUAL UNITS 

• 

DL VALUE 

31625003 
CECIL 

BOR3-6-1 
04-DEC-91 
QUAL UNITS DL VALUE 

20337004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31625004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL 

20337005 
CECIL 

BOR3-6-2 

VALUE 
04-DEC-91 
QUAL UNITS 

1500 U US/Itg 
1500 U ug/Itg 
1500 U ug/Itg 
1500 U ug/Itg 
760 U ug/Itg 

8400 U ug/Itg 
760 U ug/kg 
760 U ug/Itg 
760 U ug/kg 
760 U ug/kg 
550 J ug/kg 
760 U ug/kg 

1500 U ug/kg 
760 U ug/kg 
760 U ug/kg 

1500 U ug/Itg 
760 U ug/kg 
760 U ug/kg 
760 U ug/Itg 
270 J ug/kg 
760 U US/kg 
760 U ug/kg 
760 U ug/Itg 
760 U ug/kg 
760 U ug/kg 

1500 U ug/kg 
1500 U ug/kg 
760 U ug/kg 
190 J ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U US/Itg 
760 U ug/kg 

3100 U us/kg 
3100 U us/kg 
3100 U US/kg 
3100 U US/kg 

DL VALUE 

31625005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS DL 

20337006 

VALUE 

CECIL 
BOR3-7-1 
04-DEC-91 
QUAL UNITS 

11 U ug/Itg 
11 U ug/Itg 
11 U ug/Itg 
11 U ug/Itg 
6U ug/kg 

11 U ug/kg 
5 U ug/Itg 
5 U US/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/Itg 

11 U US/kg 
5 U us/Itg 
5 U ug/kg 

11 U ug/kg 
5 U ug/kg 
5 U US/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U US/Itg 
5 U ug/kg 
5 U ug/kg 

11 U ug/kg 
11 U ug/kg 
5 U US/kg 
2 J US/kg 
5 U us/kg 
5 U us/Itg 
5 U US/kg 
5 U US/kg 
7 US/Itg 

360 U US/kg 
360 U US/kg 
360 U US/kg 
360 U ug/kg 

• 
DL 

11 
11 
11 
11 
5 

11 
5 
5 
5 
5 
5 
5 

11 
5 
5 

11 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
11 
5 
5 
5 
5 
5 
5 
5 

360 
360 
360 
360 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

31625004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL 

20337005 
CECIL 

BOR3-6-2 

VALUE 
04-DEC-91 
QUAL UNITS 

3100 U 

3100 U 
3100 U 

3100 U 
3100 U 
3100U 
3100 U 
3100 U 
3100 U 
3100 U 

15000 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 

15000 U 
3100 U 

15000 U 
3100 U 
3100 U 
3100 U 

15000 U 
3100 U 

15000 U 
15000 U 
3100 U 
3100 U 
3100 U 
3100 U 
3100 U 

15000 U 
15000 U 
3100 U 
3100 U 
3100 U 

15000 U 
3100 U 
3100 U 
3100 U 

480 J 
3100 U 
3100 U 

3100 U 

ug/kg 

ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U!I/kg 
U!I/kg 
U!I/kg 
U!I/kg 
ug/kg 
U!I/kg 
U!I/kg 
U!I/kg 

U!I/kg 

• 

DL VALUE 

31625005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS OL 

20337006 

VALUE 

CECIL 
BOR3-7-1 
04-DEC-91 
QUAL UNITS 

360 U 

360U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

1700 UJ 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 
360 U 
360 U 

1700 U 
360 U 

1700 U 
360 U 
360 U 
360 U 

1700 U 
360 U 

1700 U 
1700 U 
360 U 
360 U 
360 U 
360 U 
360 U 

1700 U 
1700 U 
360 U 
360 U 
360 U 

1700 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

360 U 

U!I/kg 

ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 

US/kg 

DL 

360 

360 
360 

360 
360 
360 
360 
360 
360 
360 

1700 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1700 
360 

1700 
360 
360 
360 

1700 
360 

1700 
1700 
360 
360 
360 
360 
360 

1700 
1700 
360 
360 
360 

1700 
360 
360 
360 
360 
360 
360 

360 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

.................. 

31625004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS 

• 
NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS 

3100 U ug/kg 
6800 ug/kg 
3100 U ug/kg 
3100 U US/kg 
3100 U US/kg 
3100 U ug/kg 
3100 U ug/kg 
3100 U ug/kg 
3100 U ug/kg 

9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 
9.4 U ug/kg 

19 U ug/kg 

19 U ug/kg 
19 U ug/kg 

19 U ug/kg 

94 U ug/kg 
19 U ug/kg 
94 U ug/kg 
94 U US/kg 

190 U ug/kg 
94 U ug/kg 
94 U ug/kg 
94 U ug/kg 
94 U ug/kg 
94 U ug/kg 

190 U ug/kg 
190 U ug/kg 

DL VALUE 

31625005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS DL 

• 
20337006 

CECIL 
BOR3-7-1 
04-DEC-91 

VALUE QUAL UNITS DL 

360 U US/kg 360 
360 U US/kg 360 
360 U ug/kg 360 
360 U US/kg 360 
360 U ug/kg 360 
360 U ug/kg 360 
360 U US/kg 360 
360 U US/kg 360 
360 U US/kg 360 

17 U US/kg 17 
17 U US/kg 17 
17 U ug/kg 17 
17 U ug/kg 17 
17 U us/kg 17 
17 U US/kg 17 
17 u ug/kg 17 
17U US/kg 17 
35 u ug/kg 35 

35 U ug/kg 35 
35 U ug/kg 35 

35 u US/kg 35 

170 U US/kg 170 
35 u US/kg 35 

170 U ug/kg 170 
170 U US/kg 170 
350 U US/kg 350 
170 U US/kg 170 
170 U ug/kg 170 
170 U ug/kg 170 
170 U US/kg 170 
170 U US/kg 170 
350 U US/kg 350 
350 U US/kg 350 



Lab Sample Number: 
• Site 

Locator 
Collect Date: 

VALUE 

31625004 
CECIL 

BOR3-6-1B 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS 

• 

DL VALUE 

31625005 
CECIL 

BOR3-6-2 
04-DEC-91 
QUAL UNITS DL VALUE 

20337006 
CECIL 

BOR3-7-' 
04-DEC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL 

20337007 
CECIL 

BOR3-7-2 

VALUE 
04-DEC-91 
QUAL UNITS 

1500 U ug/kg 
1500 U ug/kg 
1500 U ug/kg 
1500 U ug/kg 
760 U ug/kg 

1500 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
560 J ug/kg 
760 U ug/kg 

1500 U ug/kg 
760 U ug/kg 
760 U ug/kg 

1500 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 

1500 U ug/kg 
1500 U ug/kg 
760 U ug/kg 
760 U US/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 
760 U ug/kg 

790U ug/kg 
790U ug/kg 
790U ug/kg 
790U ug/kg 

DL VALUE 

31625007 
CECIL 

BOR3-7-2 
04-DEC-91 
QUAL UNITS 
:x.;:.:.:::;:::;: 

::::::::::::::::.:. 

:t:::::)r~ 

DL VALUE 

20337008 
CECIL 

BOR3-8-1 
04-DEC-91 
QUAL liN IT S 

11 U ug/kg 
11 U US/kg 
11 U ug/kg 
11 U us/kg 
5 U US/kg 

11 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 

11 U US/kg 
5 U ug/kg 
5 U ug/kg 

11 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U us/kg 
5 U US/kg 
5 U ug/kg 
5 U US/kg 

11 U US/kg 
11 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
5 U ug/kg 
3 J ug/kg 

350 U ug/kg 
350 U ug/kg 
350 U ug/kg 
350 U ug/kg 

• 
DL 

.. 11 
11 
11 
11 
5 

11 
5 
5 
5 
5 
5 
5 

11 
5 
5 

11 
5 
5 
5 
5 
5 
5 
5 
5 
5 

11 
11 
5 
5 
5 
5 
5 
5 
5 

350 
350 
350 
350 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 
~ 

31625006 
CECIL 

BOR3-7-1 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL. 

20337007 
CECIL 

BOR3-7-2 
04-DEC-91 

VALUE QUAL UNITS 

790 U US/kg 

790U 
790U 

790U 
790U 
790U 
790 U 
790U 
790U 
790U 

3800 UJ 
790U 
790U 
790U 
790U 
790U 
790U 
790U 
790 UJ 
790U 
790U 

3800 U 
790U 

3800 U 
790U 
790U 
790 U 

3800 U 
790U 

3800 U 
3800 U 
790U 
790U 
790U 
790U 
790U 

3800 U 
3800 U 
790U 
790U 
790U 

3800 U 
790U 
790U 
790U 
790U 
790U 
790U 

us/kg 
US/kg 

US/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
.ug/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 

790 U US/kg 

• 

DL VALUE 

31625007 
CECIL 

BOR3-7-2 
04-DEC-91 
QUAL UNITS DL 

20337008 

VALUE 

CECIL 
BOR3-8-1 
04-DEC-91 
QUAL UNITS 

350 U US/kg 

350 U 
350 U 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 UJ 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 UJ 
350 U 
350 U 

1700 U 
350 U 

1700 U 
350 U 
350 U 
350 U 

1700 U 
350 U 

1700 U 
1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
1700 U 
350 U 
350 U 
350 U 

1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

US/kg 
US/kg 

US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
ug/kg 
US/kg 
ug/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
us/kg 
US/kg 
US/kg 
US/kg 
us/kg 
US/kg 
US/kg 

DL - 350 

350 
350 

350 
350 
350 
350 
350 
350 
350 

1700 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

1700 
350 

1700 
350 
350 
350 

1700 
350 

1700 
1700 
350 
350 
350 
350 
350 

1700 
1700 
350 
350 
350 

1700 
350 
350 
350 
350 
350 
350 

350 U US/kg 350 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31625006 
CECIL 

BOR3-7-1 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337007 
CECIL 

BOR3-7-2 
04-DEC-91 
QUAL UNITS 

790U 
330 J 
790U 
790U 
790U 
790U 
790U 
790U 
790U 

19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
38 U 

38 U 
38 U 

38 U 

190 U 
38 U 

190 U 
190 U 
380 U 
190 U 
190 U 
190 U 
190 U 
190 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL VALUE 

31625007 
CECIL 

BOR3-7-2 
04-DEC-91 
QUAL UNITS DL VALUE 

20337008 
CECIL 

BOR3-8-' 
04-DEC-91 
QUAL UNITS 

350 U 
39 J 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

8.6 U 
8.6 U 
8_6 U 
8.6 U 
8.6 U 
8.6 U 
8.6 U 
8.6 U 

17 U 

17 U 
17 U 

17 U 

86U 
17U 
86U 
86U 

170 U 
86U 
86U 
86U 
86U 
86U 

170 U 
170 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• 
DL 

350 
350 
350 
350 
350 
350 
350 
350 
350 

8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 

17 

17 
17 

17 

86 
17 
86 
86 

170 
86 
86 
86 
86 
86 

170 
170 



NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

Lab Sample Number: 31625006 20337007 31625007 20337008 
Site CECIL CECIL CECIL CECIL 

Locator BOR3-7-1 BOR3-7-2 BOR3-7-2 BORl-8-1 
Collect Date: 04-DEC-91 04-DEC-91 04-DEC-91 04-DEC-91 

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

• • 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

31625008 
CECIL 

BOR3-8-1 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

OL VALUE 

20337009 
CECIL 

BOR3-8-2 
04-0EC-91 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
13 U ug/kg 
12 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U ug/kg 
12 U ug/kg 
6 U ug/kg 
4 J ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

800 U ug/kg 
800U ug/kg 
800 U US/kg 
800 U US/kg 

OL VALUE 

31625009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS 

• 
DL 



lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

31625008 
CECIL 

BOR3-8-1 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS 

800 U US/kg 

800 U US/kg 
800 U ug/kg 

800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 

3900 UJ ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 UJ ug/kg 
800 U ug/kg 
800 U ug/kg 

3900 U ug/kg 
800 U ug/kg 

3900 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 

3900 U ug/kg 
800 U ug/kg 

3900 U ug/kg 
3900 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U US/kg 

3900 U us/kg 
3900 U ug/kg 
800 U US/kg 
800 U US/kg 
800 U US/kg 

3900 U ug/kg 
800 U US/kg 
800 U US/kg 
800 U US/kg 
800 U us/kg 
800 U US/kg 
800 U US/kg 

800 U US/kg 

• 

DL VALUE 

31625009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS DL 

• 



• 
Lab Sample Numbe~: 

Site 
Locator 

Collect Date: 
VALUE 

31625008 
CECIL 

BOR3-8-' 
04-DEC-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS 

800 U ug/kg 
3400 ug/kg 
800 U Ug/kg 
800 U Ug/kg 
800 U ug/kg 
800 U ug/kg 
800 U Ug/kg 
800 U ug/kg 
800 U ug/kg 

9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 
9.6 U ug/kg 

19 U ug/kg 

19 U ug/kg 
19 U Ug/kg 

19 U ug/kg 

96 U ug/kg 
19 U ug/kg 
96 U Ug/kg 
96 U Ug/kg 

190 U ug/kg 
96 U ug/kg 
96 U ug/kg 
96 U ug/kg 
96 U ug/kg 
96 U ug/kg 

190 U ug/kg 
190 U ug/kg 

DL VALUE 

31625009 
CECIL 

8OR3-8-2 
04'DEC-91 
QUAL UNITS 

• 
DL 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 
~ 

31625008 
CECIL 

BOR3-8-1 
04-DEC-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- SUBSURFACE SOIL 

DL VALUE 

20337009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS 

• 

DL VALUE 

31625009 
CECIL 

BOR3-8-2 
04-DEC-91 
QUAL UNITS DL 

• 



• 
lab sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20198009 
CECil 

CEF-3-3 
19-NOV-91 
QUAL UNITS 

.'. 
NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 

1991 DATA -- GROUNDWATER 

Dl VALUE 

20198006 
CECIL 

CEF-3-4 
19-NOV-91 
QUAL UNITS 

10 U ug!l 
10 U ug/l 
10 U ug/l 
22 ug!l 
5 U ug/l 

23 U ug/l 
5 U ug!l 

11 ug!l 
69 ug!l 
5 U ug/l 
5 U ug!l 
5 U ug!l 

22 J ug/l 
29 ug/l 
5 U ug/l 

10 U ug!l 
5 U ug!l 
5 U ug/l 
5 U ug!l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug!l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
10 U ug!l 
5 U ug!l 
3 J ug!l 
5 U ug/l 
5 U ug!l 
5 U ug!l 
5 U ug/l 

26 ug/l 

10 U ug/l 
10 U ug!l 
10 U ug!l 
10 U ug/l 
10 U ug/l 

10 U ug/l 
10 U ug/l 

10 U ug/L 
10 U ug/l 
10 U ug/L 
10 U ug!l 
10 U ug/l 

Dl VALUE 

20198004 
CECil 

CEF-3-5 
19-NOV-91 
QUAL UNITS Dl VALUE 

20198005 
CECil 

CEF-3-6 
19-NOV-91 
QUAL UNITS 

50 U ug!l 
50 U ug/l 
50 U ug!l 
10 J ug/l 
25 U ug!l 

150 U ug/l 
25 U ug/l 
58 ug/l 

180 ug/l 
25 U ug/l 
25 U ug/l 
25 U ug/l 
50 U ug/l 

700 ug/l 
25 U ug/l 
50 U ug/l 
25 U ug/l 
25 U ug/l 
25 U ug/L 
25 U ug/l 
25 U ug/l 
25 U ug/l 
8 J ug/l 

25 U ug/l 
25 U ug/l 
50 U ug!l 
50 U ug/l 
25 U ug/l 
32 ug/l 
25 U ug/L 
25 U ug!l 
13 J ug/l 
25 U ug/l 
60 ug/l 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

10 U ug/l 
10 U ug/l 

23 ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

• 
Dl 

50 
50 
50 
50 
25 
50 
25. 
25 
25 
25 
25 
25 
50 
25 
25 
50 
25 
25 
25 
25 
25 
25 
25 
25 
25 
50 
50 
25 
25 
25 
25 
25 
25 
25 

10 
10 
10 
10 
10 

10 
10 

10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20198009 
CECIL 

CEF-3-3 
19-NOV-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL VALUE 

20198006 
CECIL 

CEF-3-4 
19-NOV-91 
QUAL UNITS 

10 U ug/l 
10 U ug/l 
5D U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
66 ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
38 J ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
50 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

10 U 
10 U 
2 J 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

• 

DL VALUE 

20198004 
CECIL 

CEF-3-5 
19-NOV-91 
QUAL UNITS DL 

20198005 
CECIL 

CEF-3-6 
19-NOV-91 

VALUE QUAL UNITS 

10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

130 ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
70 J ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
50 U ug/l 
50 U ug/l 
2 J ug/l 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

10 U 
10 U 
6 J 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

• 

10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20198009 
CECIL 

CEF-3-3 
19-NOV-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL 

20198006 
CECIL 

CEF-3-4 

VALUE 
19-NOV-91 
QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 
.1 U 

.1 U 

.1 U 

.1 U 

.5 U 

.1 U 

.5 U 

.5 U 
1 U 

.5 U 

.5 U 

.5 U 

.5 U 

.5 U 
1 U 
1 U 

111000 
40 U 

5.5 J 
122 J 
.44 J 
1.6 U 

69400 
81 

5.7 UJ 
17.7 J 

21200 
12.3 
3110 J 

143 
.16 U 

15.5 J 
6300 

1.1 UJ 
2.3 U 

6520 J 
1.4 U 

56.5 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 

ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL VALUE 

20198004 
CECIL 

CEF-3-5 
19-NOV-91 
QUAL UNITS DL VALUE 

20198005 
CECIL 

CEF-3-6 
19-NOV-91 
QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 
.1 U 

.1 U 

.1 U 

.1 U 

.5 U 

.1 U 

.5 U 

.5 U 
1 U 

.5 U 

.5 U 

.5 U 

.5 U 

.5 U 
1 U 
1 U 

24900 
40 U 

7.2 J 
29.4 J 

.1 U 
1.6 U 

55300 
27.1 
5.3 UJ 
1.6 J 

27300 
3.2 

2450 J 
54.9 

.16 U 
9.9 J 

1220 J 
1.1 U 
2.3 U 

3630 UJ 
1.4 U 

16.6 J 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 

ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

• 
Dl 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 

.1 

.1 

.1 

.5 

.1 

.5 

.5 
1 

.5 

.5 

.5 

.5 

.5 
1 
1 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
5 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 



Lab Sample Number: 20198009 
Site CECIL 

Locator CEF-3-3 
Collect Date: 19-NOV-91 

VALUE QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

20198006 20198004 
CECIL CECIL 

CEF-3-4 CEF-3-5 
19-NOV-91 19-NOV-91 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

36.4 ug/l 20 •. /.i4~6J.u9it. ..<J 21l 
2.4 J ug/L 10\/ ·.JHf IIi U!ilC?:::, 0: 

• 

20198005 
CECIL 

CEF-3-6 
19-NOV-91 

VALUE QUAL UNITS DL 

19.7 J ug/L 20 
'.8 U ug/l 10 

• 



• 
Lab Sample Number: 

Sfte 
Locator 

Collect Date: 
VALUE 

20198008 
CECIL 

CEF-3-7 
19-NOV-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL VALUE 

20253012 
CECIL 

CEF-3-7D 
22-NOV-91 
QUAL UNITS 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
10 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

20 U ug/l 
20 U ug/l 
20 U ug/l 
20 U ug/l 

DL VALUE 

20253010 
CECIL 

CEF-3-7DD 
22-NOV-91 
QUAL UNITS DL 

10;\ < •• '10.1,1) ... U9/F •..• :.}(J. 
~g:: ··.~g~r~~f<':l~ 

, ~"!)' ';::li,~:t~!~ {':':t:{~i 
,I;tli k':l'l~'!t !l~ll j,'r:,!JI 
5 .. .>.5jJUgUi U>./5: 
5<2>. <.5Jf: •• l,IolJ»»)i' 

1 ~!+<>1~:tl[I ••• )e~ti':i; f<:i1~ 
SWi>.·}5U • .·:lJ9/f)? )5' 

flY· ··;:,ll\:l~ll~f:jllfl 

VALUE 

20253002 
CECIL 

CEF-3-8 
21-NOV-91 
QUAL UNITS 

10 U ug/L 
10 U ug/l 
10 U ug/l 
10 U ug/l 
5 U ug/l 

13U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
10 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 
5 U ug/l 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

• 
DL 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 
5 

10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20198008 
CECIL 

CEF-3-7 
19-NOV-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL VALUE 

2D253012 
CECIL 

CEF-3-7D 
22-NOV-91 
QUAL UNITS 

20 U 

20 U 
20 U 

20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

100 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

100 U 
20 U 

100 U 
20 U 
20 U 
20 U 

100 U 
20 U 

100 U 
100 U 
20 U 
20 U 
20 U 
20 U 
20 U 

100 U 
100 U 
20 U 
20 U 
20 U 

100 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

20 U 

ug/l 

ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 

• 

DL VALUE 

20253010 
CECIL 

CEF-3-7DD 
22-NOV-91 
QUAL UNITS DL VALUE 

20253002 
CECIL 

CEF-3-8 
21-NOV-91 
QUAL UNITS DL 

10 U 

10 U 
10 U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
50 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
50 U 
10 U 
50 U 
10 U 
10 U 
10 U 
50 U 
10 U 
50 U 
50 U 
10 U 
10 U 
10 U 
10 U 
10 U 
50 U 
50 U 
10 U 
10 U 
10 U 
50 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

10 U 

ug/l 

ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 
ug/l 
ug/L 
ug/L 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/L 

ug/L 

• 

10 

10 
10 

10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
to 
to 
10 
10 
10 
10 

to 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20198008 
CECIL 

CEF-3-7 
19-NOV-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL VALUE 

20253012 
CECIL 

CEF-3-7D 
22-NOV-91 
QUAL UNITS 

20 U ug/l 
310 ug/l 

20 U ug/l 
20 U ug/l 
20 U ug/l 
20 U ug/l 
20 U ug/l 
20 U ug/l 
20 U ug/l 

.05 UJ ug/l 

.05 U ug/l 

.05 UJ ug/l 

.05 UJ ug/l 

.05 UJ ug/l 

.05 UJ ug/l 

.05 U ug/l 

.05 U ug/l 
.1 UJ ug/l 

.1 UJ ug/l 

.1 UJ ug/l 

.1 U ug/l 

.5 U ug/l 

.1 U ug/l 

.5 UJ ug/l 

.5 UJ ug/l 
1 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 
1 UJ ug/l 
1 UJ ug/l 

18200 ug/l 
40 UJ ug/l 

6.7 J ug/l 
35.5 J ug/l 

.83 J ug/l 
1.6 U ug/l 

7720 ug/l 
18.7 ug/l 

17 UJ ug/l 
3.2 J ug/l 

5310 ug/l 
7.2 ug/l 

DL VALUE 

20253010 
CECIL 

CEF-3-7DD 
22-NOV-91 
QUAL UNITS DL VALUE 

20253002 
CECIL 

CEF-3-8 
21-NOV-91 
QUAL UNITS 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

.05 UJ ug/l 

.05 U ug/l 

.05 U ug/l 

.05 UJ ug/l 

.03 U ug/l 

.05 UJ ug/l 

.05 U ug/l 

.05 U ug/l 

.02 UJ ug/l 

.06 UJ ug/l 

.04 UJ ug/l 

.1 U ug/l 

.5 U ug/l 

.1 U ug/l 

.5 UJ ug/l 

.5 UJ ug/l 
1 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 

.5 U ug/l 
1 UJ ug/l 
1 UJ ug/l 

70400 ug/l 
40 UJ ug/l 

1.6 J ug/l 
69.3 J ug/l 

.76 J ug/l 
1.6 U ug/l 

3110 J ug/l 
49.1 ug/l 
6.1 UJ ug/l 

11.2 J ug/l 
7210 ug/l 
12.3 ug/l 

• 
DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 

.1 

.1 

.1 

.5 

.1 

.5 

.5 
1 

.5 

.5 

.5 

.5 

.5 
1 
1 

200 
60 
10. 

200 
5 
5 

5000 
10 
50 
25 

100 
5 



Lab Sample Number: 20198008 
Site CECIL 

Locator CEF-3-7 
Collect Date: 19-NOV-91 

VALUE QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

20253012 20253010 
CECIL CECIL 

CEF-3-7D CEF-3-7DD 
22-NOV-91 22-NOV-91 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1260 J ug/l 50~~.·:.;:1~tr~~·:·: .•• i~~~n .]~~~g 25.1 J ug/l 
.16 U ug/l 

:~ 1!lilllIllli~1 
23.2 J ug/l 
982 J ug/l 
1.1 UJ ug/l 
2.3 U ug/l 

4510 J ug/l 
1.4 U ug/l 

17.1 J ug/l 

~g. ji:.·· •• :r·· •••. i:l1g··.·~j...~~tii· ••••••• ,t::::·~; 194 ug/l 
1.8 UJ ug/l 

• 

20253002 
CECIL 

CEF-3-8 
21-NOV-91 

VALUE QUAL UNITS DL 

2040 J ug/l 5000 
64.5 J ug/l 15 

.23 ug/l .2 
19 J ug/l 40 

1490 J ug/l 5000 
1.1 UJ ug/l 5 
2.3 U ug/l 10 

8790 J ug/l 5000 
1.4 U ug/l 10 

33.1 J ug/l 50 
24.5 UJ ug/l 20 
1.8 UJ ug/l 10 

• 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20198007 
CECIL 

CEF-3-9 
19-NOV-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL 

• 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20198007 
CECIL 

CEF-3-9 
19-NOV-91 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDYATER 

DL 

• • 



• 
Lab Sample Number: 

Site 
Locator 

Collect Date: 
VALUE 

20198007 
CECIL 

CEf-3-9 
19-HOV-91 
QUAL UNITS 

• NAS CECIL FIELD -- OPERABLE UNIT 8 -- SITE 3 
1991 DATA -- GROUNDWATER 

DL 

• 



Lab sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

20198007 
CECIL 

CEF-3-9 
19-NOV-91 
QUAL UNITS 

NAS CECIL FIELD ee OPERABLE UNIT 8 ee SITE 3 
1991 DATA ee GROUNDWATER 

DL 

• • 
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SOIL BORING AND TEMPORARY MONITOR WELL 
LOCATION MAP FOR THE HELICOPTER CRASH SITE 
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Table 1. Soil Boring (Headspace) Analytical Results For The 
Helicopter Crash Site, Cecil Field Naval Air Station, 
Jacksonville, Florida (Continued, Page 2 of 2) 

9/1193 
9/1/93 
911193 1.0 
911/93 1.0-2.0 14.0 
9/1/93 0.0-1.0 240.0 
9/1/93 1.0-2.0 24.0 
911/93 0.0-1.0 220.0 
9/1/93 0.0-1.0 62.0 
9/2193 0.0-1.0 42.0 
9/2193 1.0-2.0 26.0 
9/2193 0.0-1.0 0.0 
9/2193 1.0-1.5 4.0 
9/2193 0.0-1.0 0.0 
9/2193 1.0-1.5 17.0 
9/2193 0.0-1.0 68.0 
9/2193 1.0-1.5 20.0 
9/2193 0.0-1.0 0.0 
9/2193 1.0-1.5 2.0 
9/2193 0.0-1.0 42.0 
9/2193 1.0-2.0 36.0 
9/2193 0.0-1.0 12.0 
9/2193 1.0-2.0 6.0 
9/2193 0.0-1.0 0.0 
9/2193 1.0-2.0 18.0 
9/2193 0.0-1.0 12.0 
9/2193 1.0-2.0 22.0 

Note: SB = Soil Boring 
VOC = Volatile Organic Compound 
ppm = parts per million 

0.0 
0.0 
0.0 
8.0 
0.0 
0.0 
0.0 

18.0 
26.0 
0.0 
4.0 
0.0 

17.0 
12.0 
8.0 
0.0 
2.0 
4.0 
8.0 
2.0 
4.0 
0.0 

18.0 
10.0 
22.0 

0.0 
1.0 

14.0 
232.0 

24.0 
220.0 
62.0 
24.0 

0.0 
0.0 
0.0 
0.0 
0.0 

56.0 
12.0 
0.0 
0.0 

38.0 
28.0 
10.0 

2.0 
0.0 
0.0 
2.0 
0.0 
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Table 1. Soil Boring (Headspace) Analytical Results For The 
Helicopter Crash Site, Cecil Field Naval Air Station, 
Jacksonville, Florida 

8/31/93 
8/31/93 
8/31193 
8/31/93 
8/31/93 
8/31193 
8/31193 
9/1/93 
9/1/93 
911193 
911/93 
9/1193 
9/1/93 
9/1/93 
911193 
911/93 
911193 
9/1/93 
9/1/93 
9/1193 
9/1/93 
9/1193 
9/1193 
9/1193 
911/93 
911/93 
911193 
911/93 
9/1/93 
9/1/93 

0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-1.5 
0.0-1.0 
1.0-2.0 
0.0-1.0 
1.0-1.5 
0.0-1.0 
1.0-1.5 

Note: SB = Soil Boring 

4.0 
4.0 
9.0 

50.0 
1.0 

12.0 
0.0 
1.0 

180.0 
80.0 
34.0 

120.0 
12.0 

2.0 
0.0 

11.0 
34.0 

1.0 
1.0 
2.0 
6.0 
9.0 
5.0 

18.0 
82.0 
40.0 
32.0 

120.0 
140.0 

VOC = Volatile Organic Compound 
ppm = parts per million 

* Sample out of instruments range 

48.0 
0.0 
9.0 
0.0 
1.0 
0.0 

80.0 
34.0 

5.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.0 
1.0 
0.0 
2.0 

10.0 
40.0 
32.0 
10.0 

140.0 

9.0 
2.0 
1.0 
3.0 
0.0 
0.0 

180.0 
0.0 
0.0 

115.0 
12.0 

2.0 
0.0 

11.0 
34.0 

1.0 
1.0 
2.0 
3.0 
8.0 
5.0 

16.0 
72.0 
0.0 
0.0 

110.0 
0.0 

• 

• 

• 
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PROJECT NUMBER 3924031G 0205 PROJECT NAME NAS CECIL FIELD CRASH 
FIELD GROUP RGNJW2 LAB COORDINATOR C.E. FIORE 

RESULTS OF ANALYSIS 

SAMPLE ID'S 
PARAMETERS 

UNITS 

DATE 

TIME 

HYDROCARBONS.PETRO 
MG/L 

LEAD. TOTAL 
UG/L 

I. 2-01 BROMOETHANE 
(EDB) UG/L 
BROMODICHLOROMETHANE 

UG/L 
BROMOfORM 

UG/L 
BROMOMETHANE 

UG/L 
CARBON TETRACHLORIDE 

UG/L 
CHLOROBENZENE 

UG/L 
CHLOROETHANE 

UG/L 
2-CHLOROETHYLVINYL 
ETHER UG/L 
CHLOROFORM 

UG/L 
CHLOROMETHANE 

UG/L 
DIBROMOCHLOROMETHANE 

UG/L 
DICHLOROBENZENE. TOT. 

UG/L 
DICHLORODIFLUORO 
METHANE UG/L 
I.I-DICHLOROETHANE 

UG/L 
I. 2-D I CHLOROETHANE 

UG/L 
I. 1-0 I CHLOROETHYLENE 

UG/L 
TRANS-I. 2-D ICHLORO 
ETHENE UG/L 
I. 2-D I CHLOROPROPANE 

UG/L 
CIS-I.3-DICHLORO 
PROPENE UG/L 
TRANS-l.3-DICHLORO 
PROPENE UG/L 
METHYLENE CHLORIDE 

UG/L 
I. I. 2. 2-TETRACHLORO 
ETHANE UG/L 
TETRACHLOROETHENE 

UG/L 
I.I.I-TRICHL'ETHANE 

UG/L 
I.I.Z-TRICHL'ETHANE 

UGIL 
TR ICHLOROETHENE 

UG/L 
TRICHL'FLUOROMETHANE 

UG/L 

STORET 
METHOD 

45501 
I 

1051 
GFAA 

77651 
EC 

32101 
HA 

32104 
HA 

34413 
HA 

32102 
HA 

34301 
HA 

34311 
HA 

34576 
HA 

32106 
HA 

34418 
HA 

32105 
HA 

81524 
HA 

34668 
HA 

34496 
HA 

34531 
HA 

34501 
HA 

34546 
HA 

34541 
HA 

34704 
HA 

34699 
HA 

34423 
HA 

34516 
HA 

34475 
HA 

34506 
HA 

34511 
HA 

39180 
HA 

34488 
HA 

TMW-I 
RGNJW2 

2 

TMW-2 
RGNJW2 

3 

TMW-3 
RGNJW2 

4 

EQPBLK 
RGNJW2 

5 

TRPBLK 
RGNJW2 

6 

09/07/93 09/07/93 09/07/93 09/07/93 09/07/93 

14 :40 

<0.19 

15.2 

<0.020 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

< 10 .00 

15: 35 

0.39 

7.2 

<0.020 

<1.00 

<1.00 

5.58 

<1.00 

<1.00 

/3.51 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

16:45 13:40 

<0.19 <0.17 

6.5 <2.0 

<0.020 <0.920 

<1.00 (1.90 

<1.00 <1.00 

16.7 (1.90 

<1.00 <1.99 

<1.00 <1.90 
, 

1.89·~ <1.80 

<1.00 <1.00 

<1.00 (1.80 

11.4 <1.80 

<1.00 <1.90 

<1.00 <1.90 

<10.00 <1.00 <1.00 <1.90 

<10.00 IIs:3 4 /~~:-3 1 <1.90 

<10.00 {r;:7. t::t~~1i <1.90 

~11j ~£.~1_ f:~1n~~ ~ <1.90 

<10.00 1.03 <1.90 <1.80 

<10.00 <1.00 <1.80 <1.90 

<10.00 <1.00 <1.00 <1.90 

<10.00 <1.00 <1.00 <1.99 

<10.00 1.26 1.17 <1.89 

<10.00 <1.00 <1.90 <1.99 

<10.00 <1.00 <1.80 <1.99 

<10.00 <1.00 <1.00 <1.99 

<10.00 <1.00 <1.00 <1.90 

~;t~ :/ tilE!", J <1.00 <1.110 

<10.00 <1.00 <1.00 <1.90 

16 :55 

NRQ 

NRQ 

NRQ 

<1.00 

<1.00 

<1.00 

<1.90 

<1.99 

<1.00 

<1.00 

<1.90 

<1.00 

<1.90 

<1.00 

(1.00 

<1.00 

<1.90 

<1.90 

<1.99 

<1.90 

<1.90 

<1.00 

4.13 

<1.00 

<1.00 

<1.00 

<1.00 

<1.911 

<1.99 
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PROJECT NUMBER 3924031G 0205 PROJECT NAME NAS CECIL FIELD CRASH 

I RESULTS OF ANALYSIS • I SAMPLE ID'S TMW-1 TMW-2 TMW-3 EQPBLK TRPBLK 
PARAMETERS STORET RGNJW2 RGNJW2 RGNJW2 RGNJW2 RGNJW2 

UNITS METHOD 2 3 4 5 6 

I DATE 09/07/93 09/07/93 09/07/93 09/07/93 09/07/93 

TIME 14 :40 15:35 16 :45 13:40 16 :55 

I 
VINYL CHLORIDE 39175 <10.00 <1.00 <1.00 <1.00 <1.00 

UG/L HA 
BENZENE 34030 <10.00 <1.00 <1.00 <1.00 <1.00 

UG/L PI 
CHLOROBENZENE 34301 <10.00 <1.00 <1.00 <1.00 <1.00 

I UG/L PI 
DICHLOROBENZENE,TOT. 81524 <10.00 <1.00 <1.00 <1.00 (1.00 

UG/L PI 
ETHYLBENZENE 34371 <10.00 <1.00 <1.00 <1.00 <1.00 

I 
UG/L PI 

TOLUENE 34010 11.5 <1.00 <1.00 <1.00 <1.00 
UG/L PI 

XYLENES,TOTAL B1551 54.8 <1,00 <1.00 <1.00 <1.00 
UG/L PI 

I METHYL-T-BUT'ETHER 98676 <10.00 <1.00 <1.00 <1.00 <1.00 
UG/L PI 

VOA.TOTAL(BTEX,T) 97512 66.3 <1.0 <1.0 <1.0 <1.0 
UG/L PI 

I 
ACENAPHTHENE 34205 <2.41 <2.26 <2.26 <2.26 NRQ 

UG/L LC 
ACENAPHTHYLENE 34200 <1.62 <1.52 <1.52 <1.52 NRQ 

UG/L LC 
ANTHRACENE 34220 <0,094 0.477 5.42 <0.088 NRQ • I 

UG/L LC 
BENZO(A)ANTHRACENE 34526 <0.002 0.002 0.099 <0.002 NRQ 

UG/L LC 
BENZO(A)PYRENE 34247 0.004 0.004 0.028 <0.001 NRQ 

I 
UG/L LC 

BENZO(B)fLUORANTHENE 34230 0.013 0.004 0.046 <0.001 NRQ 
UG/L LC 

BENZO(GHI)PERYLENE 34521 <0.004 0.007 0.052 <0.004 NRQ 
UG/L LC 

I 
BENZO(K)fLUORANTHENE 34242 0.003 0.005 0.014 <0.0004 NRQ 

UG/L LC 
CHRYSENE 34320 <0.032 0.051 4.39 <0.030 NRQ 

UG/L LC 

I 
DIBEN'(A.H)ANTH'CENE 34556 <0.003 <0.003 0.081 <0.003 NRQ 

UG/L LC 
fLUORANTHENE 34376 0.008 0.006 0.058 <0.006 NRQ 

UG/L LC 
fLUORENE 343B1 0.944 <0.235 <0.235 <0.235 NRQ 

I UG/L LC 
INDENO(I.2.3-CD)PYRN 34403 <0.003 <0.003 <0.003 <0.003 NRQ 

UG/L LC 
NAPHTHALENE 34696 <0.963 <0.905 <0.905 <0.905 NRQ 

I 
UG/L LC 

PHENANTHRENE 34461 <0.065 <0.061 2.68 <0.061 NRQ 
UG/L LC 

PYRENE 34469 <0.027 <0.025 0.376 <0.025 NRQ 
UG/L LC 

I 2-METHYL NAPHTHALENE 77416 <1.22 <1.15 1. 96 <1.15 NRQ 
UG/L LC 

I-METHYL NAPHTHALENE 7741B <1.56 <1.47 <1.47 <1.47 NRQ 
UG/L LC 

I • I 
I 
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SAMPLE IDENTIFICATION & DISPOSITION TABLE 

SAMPLE ID STATION ID COLLECT. RECEIPT CLASSIFICATION 

RGNJW2*2 TMW-1 09/07/93 09/08/93 TRPH - EPA 418.1 
LEAD - EPA 7421 
EDB - EPA 504 
PURGEABLE HALOCARBONS - EPA 8010 
PURGEABLE AROMATICS - EPA 8020 
PAHs - EPA 8310 

RGNJW2*3 TMW-2 09/07/93 09/08/93 TRPH - EPA 418.1 
LEAD - EPA 7421 
EDB - EPA 504 
PURGEABLE HALOCARBONS - EPA 8010 
PURGEABLE AROMATICS - EPA 8020 
PAHs - EPA 8310 

RGNJW2*4 TMW-3 09/07/93 09/08/93 TRPH - EPA 418.1 
LEAD - EPA 7421 
EDB - EPA 504 
PURGEABLE HALOCARBONS - EPA 8010 
PURGEABLE AROMATICS - EPA 8020 
PAHs - EPA 8310 

RGNJW2*5 EQPBLK 09/07/93 09/08/93 TRPH - EPA 418.1 
LEAD - EPA 7421 
EDB - EPA 504 
PURGEABLE HALOCARBONS - EPA 8010 
PURGEABLE AROMATICS - EPA 8020 
PAHs - EPA 8310 

RGNJW2*6 TRPBLK 09/07/93 09/08/93 PURGEABLE HALOCARBONS - EPA 8010 
PURGEABLE AROMATICS - EPA 8020 

Note: C-E - d~ys from Collection to Extraction/Preparation 
E-A - days from Extraction/Preparation to Analysis 
C-A - days from Collection to Analysis 

l_ 18 1M ~ 81 • .. 
PAGE 1 

EXTRACT. ANALYSIS C-E E-A C-A ESE Batch 

10/01/93 10/01/93 24 0 24 G42057 
09/29/93 10/05/93 22 6 28 G42183 
09/24/93 09/24/93 17 0 17 G41881 
NA 09/14/93 7 G41395 
NA 09/14/93 7 G41395 
09/13/93 09/15/93 6 2 8 G41459 
10/01/93 10/01/93 24 0 24 G42057 
09/29/93 10/05/93 22 6 28 G42183 
09/24/93 09/24/93 17 0 17 G41881 
NA 09/15/93 8 G41395 
NA 09/15/93 8 G41395 
09/13/93 09/15/93 6 2 8 G41459 
10/01/93 10/01/93 24 0 24 G42057 
09/29/93 10/05/93 22 6 28 G42183 
09/24/93 09/24/93 17 0 17 G41881 
NA 09/15/93 8 G41395 
NA 09/15/93 8 G41395 
09/13/93 09/15/93 6 2 8 G41459 
10/01/93 10/01/93 24 0 24 G42057 
09/29/93 10/05/93 22 6 28 G42183 
09/24/93 09/24/93 17 0 17 G41881 
NA 09/14/93 7 G41395 
NA 09/14/93 7 G41395 
09/13/93 09/16/93 6 3 9 G41459 
NA 09/14/93 7 G41395 
NA 09/14/93 7 G41395 
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12 January 1994 

Mr. Bart Reedy, Remedial Project Manager 
Federal Facilities Section 
Waste Management Division 
u.S. Environmental Protection Agency 
345 Courtland Street 
Atlanta, GA 30365 

Subject: RI/FS Program, NAS Cecil Field, Operable Unit (OU) 8, Site 3 Rationale for the Placement of Monitoring Wells. 

Dear Mr. Reedy: 

On behalf of Southern Division Naval Facilities Engineering Command, ABB Environmental Services, Inc. is pleased to forward a draft copy of Monitoring Well Placement Rationale for Site 3, Operable Unit 8, Naval Air Station Cecil Field for your information and review. In order to maintain our program schedule, we would like to schedule a conference call to review the placement of confirmation monitoring wells as soon as possible. Andrew Lonergan or Alan Stodghill of our technical staff will be contacting you to schedule the call . 

Questions or comments should be directed to Alan Shoultz at (803) 743-0669 the Navy's Engineer-in-Charge or to me at (904) 656-1293. 

Sincerely, 
ABB ENVIRONMENTAL SERVICES, INC. 

Barry Lester, P.E. 
Task Order Manager 

cc: Mike Deliz, FDEP 
Alan Shoultz 
John Dingwall 
Jennifer Herndon 
Maria Pijnenburg 
Al Stodghill 
Andrew Lonergan 

ABS Environmental SeNices Inc. 

2590 Executive Center Circle East 
Berkeley Building 
Tallahassee, Florida 32301 

Telephone (904) 656-1293 
Fax (904) 877·0742 



Monitoring Well Placement Rational 
for Site 3, Operable Unit 8 

Naval Air Station Cecil Field 

Naval Air Station Cecil Field (NASCF) is located west of Jacksonville, in 
southwestern Duval County. Site 3 of Operable Unit 8 (Site 3) is located in the 
western part of NASCF, along the facility's perimeter road (Figure 1). 
Reportedly, Site 3 was used for the disposal of oil and/or sludge wastes. Waste 
disposal consisted of dumping of fuels, solvents, paints, paint thinners, oil and 
sludge into an unlined pit. Wastes were then allowed to evaporate and drain into 
the soil. Any remaining wastes were burned in the pit. The pit is reported to 
have been 50 to 100 feet in diameter and 3 to 5 feet in deep. 

Field screening of groundwater samples at Site 3 has been completed. Field 
screening included the collection of groundwater samples through the direct-drive 
Aqua-Probel'M system. Field screening groundwater samples were collected at 
various depths to a maximum depth of 118 feet below land surface (bls). 
Groundwater samples were analyzed onsite and screened for selected volatile 
organic compounds (VOC) and semivolatile organic compounds (SVOC) using modified 
U. S. Environmental Protection Agency (USEPA) Methods 8010 and 8020 (discussed 
below). Based on the field screening data, and other sampling information, 
locations for the placement of confirmation monitoring wells have been selected. 
Presented herein is a summary of the information gathered and the rationale for 
placement of permanent monitoring wells. 

Generally, the surficial aquifer at Site 3 is composed of silty fine- grained sand 
from land surface to approximately 45 feet bls. Thin layers of clay are 
interspersed in this silty sand. Below 45 feet bls sediments are represented by 
alternating layers of clay and poorly graded sand to a depth of 65 feet bls. 
From 65 to the top of the dolomite (approximately 70 to 100 feet bls) sediments 
are composed of fined- grained sand, clay, marl and shell material. Beneath these 
fine sediments is a well-cemented dolomite, which appears to be acting as a lower 
aquitard for the surficial aquifer at the site. Based on a review of the 
groundwater screening data, the surficial aquifer above the dolomite appears to 
be acting as a single hydraulic unit. 

The field screening results from Site 3 are plotted on figures presented in 
Attachment A, Field Screening Data Figures. These figures present total VOCs 
plus naphthalene (Figures A-I through A-6), trichloroethylene (TCE) (Figures A-7 
throughA-II), and 1,1-dichloroethlyene (DCE) (Figures A-13 through A-17) for the 
surficial aquifer at Site 3. The following intervals within the surficial 
aquifer have been mapped: the water table to 15 feet b1s, 18 to 22 feet bls, 26 
to 32 feet bls, 45 to 60 feet bls, 64 to 76 feet bls, and 80 feet bls to top of 
dolomite. 

Maps for all compounds detected in the surficial aquifer at Site 3 have not been 
included as the distributions of DCE and TCE are representative of the 
contaminant plume and the figures for total VOCs plus naphthalene show the total 
extent of site-related compounds. Compounds detected in the groundwater at Site 
3 during the field screening program are listed below. 
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1,2-Dichlorobenzene * 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene * 
l,l,l-Trichloroethane * 
l,l-Dichloroethane 
1,2-Dichloroethane 
Benzene * 
Xylene 

l,l,l-Trichloroethylene 
l,l-Dichloroethylene * 
cis-l,2-Dichloroethene * 
Methylene Chloride * 
Chloromethane 
Naphthalene * 
Toluene 

* in excess of standard 

Two episodes of groundwater screening were completed at Site 3. The first 
episode (Spring 1993) was centered in the area historically identified as Site 
3 and included screening boring locations GS-3-l through GS-3-33. The field 
laboratory analyzed groundwater samples for USEPA Modified-Method 8010. The 
second episode of screening included boring locations GS-3-34 through GS-3-79. 
During the this round of screening, the analytical suite being used by the on
site laboratory was changed to a USEPA Modified-Method 8010/8020 to include 
benzene, toluene, ethyl benzene, and xylenes (BTEX) constituents and naphthalene. 

Three other figures have been prepared to summarize the physical conditions at 
the site. Figure A-18 shows the results of field screening samples collected 
below the dolomite unit. Samples from below the. dolomite were collected by 
augering to the dolomite using the hollow stern auger (HSA) drilling technique. 
The augers acted as a temporary surface casing through which the mud rotary 
drilling technique was used to penetrate the dolomite. After advancing the 
borehole, a temporary well point was then installed in the dolomite and 
developed. A sample was then collected. Contaminants were not detected below 
the dolomite, which indicates that the dolomite is acting as a lower confining 
unit for the surficial aquifer. 

Two maps are also presented which depict topography on the top of the dolomite 
unit (Figures A-19 and A-20) adjusted to mean sea level. The two maps are 
different (but valid) interpretations of the top of the dolomite. Both figures 
show high areas to the northwest and southeast of the site with a trough or low 
area in the center of the site. These high areas and the trough result in a 
"saddle-shaped" expression to the upper surface of the dolomite. 

Figure A-19 and A-20, when compared to Figures A-I through A-17 (and especially 
A-6), show that the upper surface of the dolomite is not acting as a control on 
the horizontal migration of contaminants wi thin the surficial aquifer. This lack 
of horizontal control is consistent with the observed levels of contaminants in 
the groundwater of the surficial aquifer, as the are dissolved in the groundwater 
rather than present as a dense non-aqueous phase liquid (DNAPL), which would be 
affected by relief on the dolomite. Further, none of the observed contaminant 
concentrations from the screening program are high enough to indicate that a 
DNAPL source is present (i. e., none of the contaminants are present at 
concentrations approaching their solubility). 

Figure A-2l shows the proposed locations for monitoring well installation at Site 
3. Three cluster locations have been have been selected to characterize the 
nature of the contaminant plume. The remaining locations have been chosen to 
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monitor the perimeter of groundwater plume. Screened intervals for the proposed 
monitoring wells are presented in Table 1. 

A total of seven wells have already been installed at Site 3 during the current 
investigation (as of the preparation of this data package). These wells are 
indicated in the status column in Table 1. The rationale for the placement of 
these wells, as wells as the rationale for proposed locations, is discussed 
below. 

Attachment B, On-Site Field Screening, Groundwater Results, presents a summary 
of the onsite laboratory field screening data from Site 3. Attachment C, Ground
water Data from Previous Investigations, presents the results of groundwater 
sampling completed during the November, 1991 field program. Figures and tables 
in attachment C are reproduced from the Technical Memorandum for Supplemental 
Sampling at OUs 1, 2,and 7 (ABB-ES, 1992). Attachment D presents boring logs 
from selected screening locations at Site 3. 

Figure A-2l indicates the proposed monitoring well locations to be installed at 
Site 3 as part of the confirmatory sampling program. The rationale for the 
placement of monitoring wells and their screened intervals is as follows. Table 
2 summarizes the rational for placement of monitoring well clusters. 

CEF-3-16S 

CEF-3-17D 

CEF-3-l8S 

CEF-3-19D 

ouS-ri\s3-mw.pro 

Proposed screened interval is from the water table to 15 feet bls. 
This well will be located in a lateral to downgradient direction of 
the contaminant plume, between screening locations GS-3-13, GS-3-27, 
and GS-3-38. The target compound concentrations tend to be highest 
in this depth interval. 

Proposed screened interval is 85-95 feet bls or the 10 feet just 
above the dolomite. This well will be located in a lateral to 
downgradient direction of the contaminant plume, between screening 
locations GS-3-24, GS-3-3l, and GS-3-45. The proposed well will be 
adjacent to CEF-3-l6S. Analysis of the groundwater sample from this 
well will provide information on the nature and degree of potential 
contamination just above the dolomite. 

This well will be located in a lateral to downgradient direction of 
the contaminant plume, in the vicinity of direct-drive sample 
locations GS-3-43, GS-3-44, and GS-3-46. Target compound concen
trations decrease by an order of magnitude from GS-3-44 to GS-3-46. 
It anticipated that target compound concentrations will continue to 
decrease in the distance from GS-3-46 to the proposed well. The 
proposed screened interval is 15 to 25 feet bls and is situated in 
a shallow depth of the surficial aquifer. Target compound 
concentrations tend to be greatest at this depth interval. 

Proposed screened interval is 75 to 85 feet bls or the 10 feet just 
above the dolomite. This well will be adjacent to CEF-3-l8S. 
Analysis of the groundwater sample from this well will provide 
information on the nature and degree of potential contamination just 
above the dolomite. 
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I Well Number 

CEF-3-9I 

CEF-3-10D 

CEF-3-11S 

CEF-3-12D 

CEF-3-13S 

CEF-3-141 

CEF-3-15D 

CEF-3-16S 

CEF-3-17D 

CEF-3-l8S 

CEF-3-19D 

• CEF-3-20S 

CEF-3-211 

CEF-3-22D 

CEF-3-23S 

CEF-3-24D 

CEF-3-25S 

CEF-3-26I 

CEF-3-27D 

CEF-3-28S 

CEF-3-29D 

CEF-3-30DD 

CEF-3-31S 

CEF-3-32D 

CEF-3-33DD 
WT = water table 

• 

Table 1 
Site 3, Operable Unit 8 

Screened Intervals for Proposed Wells 

I Screened Interval I 
45-55 

85-95 

25-35 

55-65 

WT-l5 

45-55 

88-98 

WT-15 

85-95 

15-25 

75-85 

WT-15 

40-50 

60-70 

15-25 

75-85 

15-25 

45-55 

85-95 

20-30 

75-85 

90-100 

20-30 

60-70 

lOS-US 

4 

Status I 
Installed 

" 

" 

" 

" 

" 

" 

Proposed 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 



I Well Cluster I 
CEF-3-9I 

CEF-3-lOD 

CEF-3-11S 
CEF-3-12D 

CEF-3-13S 
CEF-3-14I 
CEF-3-1SD 

CEF-3-33DD 

CEF-3-16S 
CEF-3-17D 

CEF-3-1SS 
CEF-3-19D 

CEF-3-20S 
CEF-3-211 
CEF-3-22D 

CEF-3-23S 
CEF-3-24D 

CEF-3-2SS 
CEF-3-26I 
CEF-3-27D 

CEF-3-2SS 
CEF-3-29D 

CEF-3-30DD 

CEF-3-31S 
CEF-3-32D 

Table 2 
Site 3, Operable Unit 8 

Monitoring Well Placement Rationale 

Rationale 

- Provide for characterization of upgradient groundwater 
- Nested with existing well CEF-3-SS 

- Act as downgradient monitoring station at the nose of the contaminant plume 
- Provide data to assess the presence (and concentration if detected) of 
contaminants on the eastern side of Rowell Creek 

- Provide data to characterize the nature of contamination in the most 
contaminated part of historic Site 3 
- Provide data to assess the potential for contaminant migration below the 
dolomite 
- Provide data to address vertical hydraulic gradients across the dolomite 

- Act as perimeter monitoring station along the southern edge of contaminant 
plume in the western part of the site 

- Act as perimeter monitoring station along the southern edge of contaminant 
plume in the eastern part of the site 

- Act as downgradient monitoring station on the southeastern edge of the 
contaminant plume in the western part of the site 
- Act as monitoring station to assess potential lateral spreading the plume 
along Rowell Creek 

- Act as perimeter monitoring station along the northeastern edge of 
contaminant plume in the eastern part of the site 

- Act as perimeter monitoring station along the northern edge of contaminant 
plume 
- Act as downgradient monitoring station for detections in the vicinity of 
screening boring GS-3-S9 

- Provide data to characterize the nature of contamination in the most 
contaminated part of Site 3 southeast of the road 
- Provide data to assess the potential for contaminant migration below the 
dolomite 
- Provide data to address vertical hydraulic gradients across the dolomite 

- Provide data to characterize contaminant concentrations at the nose of the 
plume immediately adjacent to Rowell Creek 
- Provide vertical hydraulic data along the western edge of Rowell Creek 
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• CEF-3-20S 

CEF-3-21I 

CEF-3-22D 

CEF-3-23S 

• CEF-3-24D 

CEF-3-25S 

CEF-3-261 

CEF-3-27D 

• 

Proposed screened interval is from the water table to 15 feet bls. 
This well will be located in a direction potentially downgradient of 
an area of known contamination. The well will be installed in the 
vicinity of direct-drive location GS-3-56. Data from this direct
drive location did not indicate the presence of target compounds. 

Proposed screened interval is 40 to 50 feet. This well will be 
located adjacent to proposed well CEF-3-20S and potentially 
downgradient of an area of known contamination. Analytical data 
from this well will characterize groundwater quality at an interme
diate depth of the surficial aquifer. 

Proposed screened interval is 60 to 70 feet bls or the 10 feet just 
above the dolomite. This well will be located adjacent to proposed 
well CEF-3-21I. Analytical data from this well will characterize 
groundwater quality at the base of the surficial aquifer. Data from 
proposed wells CEF-3-l3S, CEF-3-l4I, and CEF-3-lSD will vertically 
characterize groundwater quality in the surficial aquifer and assist 
in delineating the eastern extent of the contaminant plume. 

The proposed well is located approximately midway between direct
push sample locations GS-3-39, GS-3-42, GS-3-52, GS-3-54, and GS-3-
67. The proposed screened interval is 15 to 25 feet bls. Target 
compound concentrations tend to be highest in this interval, in this 
part of the site . 

The proposed screened interval is 75 to 85 feet bls or the 10 feet 
just above the dolomite. Analytical data from this well will 
characterize the groundwater quality at the base of the surficial 
aquifer in this part of Site 3. This proposed well will be adjacent 
to CEF-3-23S. 

This well will be placed midway between direct-push sample locations 
GS - 3 - 30, GS - 3 - 57, and GS - 3 - 75. Analytical data from the well is 
intended to help delineate the extent of the contaminant plume in 
the north central part of the site. The well will also be located 
downgradient of direct-push location GS-3-59, where concentrations 
of naphthalene and xylene were indicated. The proposed screened 
interval is 15 to 25 feet bls. 

This proposed well will be adjacent to proposed well CEF-3-25S. The 
proposed screened interval is 45 to 55 feet. Analytical data from 
this well will help characterize groundwater quality at an interme
diate depth of the surficial aquifer in this part of Site 3. 

This proposed well will be adjacent to proposed well CEF-3-26I. The 
proposed screened interval is 85 to 95 feet or the 10 feet just 
above the dolomite. This well is intended to provide analytical 
groundwater data for the deeper part of the surficial aquifer in 
this part of the site. Analytical groundwater data from this well 
and from proposed wells CEF-3-l8S and CEF-3-l91 will provide 
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vertical characterization of the surficial aquifer in the north 
central part of the site. 

CEF-3-2SS This proposed well is situated east of direct-push sample locations 
GS-3-40 and GS-3-69EX. Data collected from these sample locations 
indicated high concentrations of target compounds. The proposed 
well will be located in the immediate vicinity and dOW):"lgradient 
these sample locations. The proposed screened interval is 20 to 30 
feet bls, the zone where the highest concentration of target 
compounds generally occurred. Sample data from this proposed well 
will help assess the nature and degree of target compounds in east 
central part of the contaminant plume. 

CEF-3-29D The proposed screened interval is 70 to SO feet bls or the 10 feet 
just above the dolomite. This well is intended to provide analyti
cal groundwater data for the base of the surficial aquifer. The 
well will be set adjacent to proposed well CEF-3-2SS. 

CEF-3-30DD This proposed well is to be located adjacent to proposed well CEF-3-
29D. The proposed screened interval is 90 to 100 feet bls or some 
suitable interval within the dolomite so that a groundwater sample 
from the "rock aquifer" of the surficial aquifer can be collected. 
Sample data from this well will provide information on the quality 
of groundwater below the dolomite. 

CEF-3-31S 

CEF-3-32D 

The proposed screened interval is 20 to 30 feet bls, the zone where 
the highest concentration of target compounds generally occur. This 
well will be located between direct-push sample locations GS-3-S3 
and GS-3-70EX. Analytical groundwater data from this well will be 
used to characterize groundwater conditions at the eastern (down
gradient) extent of the contaminant plume. 

The proposed screened interval is 60 to 70 feet bls or the 10 feet 
just above the dolomite. This well will be adjacent to CEF-3-31S. 
Analytical data will be used to assess groundwater conditions at the 
base of the surficial aquifer. 

CEF-3-33DD This proposed well is to be located adjacent to proposed well CEF-3-
lSD. The proposed screened interval is 105 to 115 feet bls or some 
suitable interval within the dolomite so that a groundwater sample 
from the "rock aquifer" of the surficial aquifer can be collected. 
Sample data from this well will provide information on the quality 
of groundwater below the dolomite. 
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",,3-45 
NO 

~-63 
NO 

.;3-49 
NO 

3-50 " 
NO 

3-58 "" 
NO 

3-47 

" NO 
3-66 "" 
NO 

~-51 
NO 

o 75 .... ·.1 
seAU:: I- • 150' 

150 

.;3-64 
NO 

,,3-7IEX 
NO 

FIGURE A-8 

I \ 
\ 

OPERABLE UNIT B. SITE 3 
1, 1, HRICHLOROETHYLENE (TCE) 
lugll) WATER nBLE 18-22 FEET 
BaOW SURFACE 

NAS CECI. FinD 
JACKSONVUE. FlORIlA 



3-68 .. 
NO 

,JMWt.DIIII~/'-II-" 

]1 

J; I ,I .. 3-74 
NO 

"3-77 
NO 

.. 3-59 
NO 

"3-73 
NO 

.. 3-72 
NO 

"3-78 

.. 3-75 
NO 

"3-30 
NO 

/ LAKE FRETWELL _ 

II ~~--=--=--==-=:-~)v 
J \.--- ~ ,..........--~-42 , /1 

3-65 .. / NO ~, 
NO / / 3-67" !~76 .. I / ~ 

/ / NO N 

17 

I 
l3-32EX .. 3-25 .. 3-57 

NO NO NO 

]
' I 3-3.. ~D6 .. N:IOO_-_55--------~ 

I 
H' 1-":?' /" 
'" . ~-, ,-" / / . ~ 3-1 3-4 ",60../' ../' - 7

3

5-

35 

.. ~-n 

I 
.-" ,/'" /" 1-" '100" 
" .... / " .. 
I 

.'-" ,-.t "-U / .H. :;" ........ .. 150 

JJ .~" /" /" -.... t" WO 

~ / II ~ ~-39\ 

10~~~ 
900'

u -------= 3-52 .. 
Ne 

~-62 
NO {I 

{ I 
II 11 3-16" / /.3-12 

\ NO / / .. "3-13 "3-22 

I 
"- ../' / ~D14 NO 

~ ( 
1,1 

~ "3-15 I "3-24 

"3-31EX 

"3-61 
NO 

Y 
.. 3_38 

NO 

OTDIT 01 
~CT1Olll .. 3-45 

NO 

~-63 
NO 

,Ij I Cl 

1i I~ 

'Ii 
~I~ 

NOTE: .. 3-63 Indi.alts Baring GS-3-61 

WI!!!! 
• Ground Wal .. Screening Locatlan 

NO Nol D.te.led 

( ) Scre.ning Inl ... al 

I 

~-49 
NO 

.. 3-46 
NO 

3-50 .. 
NO 

3-58 ... 
NO 

3-47 
.. NO 

3-66 .. 
NO 

~-51 
NO 

o 75 .... -
SCAU:: 1- " 150' 

150 

..;5-64 
NO 

~-60 
NO 

.. 3-71 EX 
NO 

FIGURE A-II 

II 
\ I 
\ \ 

\ \ 

\ 

OPERABLE UNIT 8, SITE 3 
1, 1, 2-TRICHLOROETHYLENE (TCE) 
(ugIL) WATER TABLE 211-32 FEET 
BELOW SURFACE 

HAS CECl FIELD 
JACKSOHVUE, FLORIDA 

-~. . .'-



• 

3-68 .. 
NO 

JIMP'I,M/lIIotI/' ... II·,. 

]1 
I 

,Ij I 
'/1

1 I 
I 

L-32£X 
'NO 3-3 

.. 3-74 
NO 

.. 3-25 

"3-77 
NO 

.. 3-59 
NO 

"3-73 
NO 

.. 3-72 
NO 

NO .. 3-55 
3-6 __ NO -- 3-28 
NO .. "3-7 "IS 

"Jo-78 

.. 3-75 
NO 

• • 
. LAKE F:;;ETA/ElL - - -=--~ l / I J ___ _ --_ )/ 

I{ C;;~~--- 1/ ~ 
/ 

..........---~3-42 3-76.. ;1 N ~ / NO 3-67" NO 

3-65 .. NO / I r\ ~-~./ , IA 

'HO./. , 2 

" , .'-' 

~I' I i~2" t-4 
I~Dl.. NO 

/ / ..,3-39 // 

./ ./ 'H' • ,_" • / NO /1 
././ U ._~. 

././ .,-" ., I I ----=88 -40 

/" '...~ ,-,~. I '-'~~,. " . ." .~~~.:-~. ~~.=----,~ I; ._.. II 
G:

0 3-8 \()()~6 
.. 3-5 .. 8.4 G; .. 260 ..,3-37 

NO 0.3-21 / l-V /" 
3-9" 950;;' /" /" 
80 ~/. 

I 
~3-23 3-18 

NO "NO 

I .. 3-17 
NO Jj 3-16/ 

'/1~N~/ 
I /' 

I I, 
]1 
I 

"3-61 
NO 

~ .. /' ~ .. 3-36 
3-lt "3-11 23 
NO NO .. 3-27 
// NO 

/ / .. 3-12 
/" ........ 3-13 NO "3-22 
/ .. NO ND 

3-14 
NO 

"3-15 
NO ..3-24 

NO 

.. 3-31EX 
NO 

.. 3-38 
NO 

.. 3-45 
NO 

.,3-63 
NO 

,Ij I ~ 
11 I~ 
I 5 
II~ 
]I~ 

NOTE: .. J-63 Indlcatl. Baring GS-J-61 

I 

J.UII!Il 
• Ground Wat.r Scrllning Location 

NO Not Olt.cted 

( I Screening Int.",.1 

~ ,. ·-'~//iJ NO I 100_130 .. (j \ 

I;" . I .. 3-46 
NO 

..,3-49 
NO (3-7) 

3-50 .. 
NO 

3-58 .. 
NO 

3-47 .. 
NO 

3-66 .. 
NO 

.,3-51 
NO 

o 75 ..... -SCALE: 1- .. 150' 

ISO 

I 

I 
..,3-64 

NO 

.,3-71 EX 
NO 

FIGURE A-10 

• 

\ I 
\ \ 

OPERABLE UNIT 8, SITE 3 
1, 1, 2-TRICHLOROETHYLENE (TCE) 
(ugIL) W ArER TABLE 48-58 FEET 
BELOW SURFACE 

HAS CECL FIELD . 
JACKSONVUE, FLORIDA 



..... 

3-68 " 
NO 

'-I1-N 

.1 / 

TIl 
I 

JJ I 
.. 3-74 

NO '111 
I I NO ,,3-25 

I ~3-32EX ~ 
3-3 3-6 "3-7 

"3-77 
NO 

.. 3-59 
NO 

. / NO"/ 9.5" 6.8 3-8 

II 3-1 f 3-" 3-9" 520 

"3-73 
NO 

.. 3-72 
NO 

"3-78 
NO 

.. 3-75 
NO 

.. 3-57 
NO 

j LAKE FRETWELL 

I,' ~~----:-~~\l/ 
l--~ __ ---- ) / 

J ~~~3-42 II 
3-65 " / NO (78-82) ~ 
NO / / 3-67" 3-76" I 

/ / NO (76-78)' I N 
"3-30 / / / ~ 
~ ,.3N~39 II ~ 

3-34 170 NO 3-52 " 
.. 2 6 .. NO 1)/ l(-Z ~~:-\()(),.!.66· ~-ZI 

INO" 580~ G 

I 
~3-23 ------:'"It-.3- 11 ;; ........::::: 

NJ 3-18---- J- NO 

I 
"NO // 

/~_36 ~ / I / ,/""'\00 .. 3-33 ~ ,.3-54 .. 3-62 I 
. 3-29 " 3-40 I 
~'O 260 I 

.. 3-41 
190 _ \00 .. 3-69EX I 

U / ,.3-44 / 3-43 .. 
97 ,,3-17 ,,3-12 

~ NO / ~ NO "3-22 
3-16" /" /"" ~ii13 NO 

I \ NO /" /" 3-14 

I 
'- ./ / "3~~5 

/ NO "~024 

I( 
TIl 
I 

,Ij I Cl 

11 I~ 
II~ 
~I~ 

I 

"3-61 
NO 

• 

"3-31EX 
NO 

NOTE: ,,3-63 Indical •• Boring GS-3-61 

I.DIItIl 
• Ground Waf.r Scrt.ning Location 

ND Nol O.lecl.d 

( ) Scre.ning Inl ... al 

• Screened to Dolomit. 

"N
3
0-

3
/ 

EXTENT OF 
DETECTIONS 

.. 3-45 
NO 

,.3-63 
NO 

,.3-49 
NO 

,,3-46 
~O 

,.3-48 
'0 

3-50 .. 
NO 
(65-66)' 

3-58 .. 
NO 

. (65-69)' 

3-47 .. 
NO 
(76-79)' 3-66 .. 

NO 

~-51 

o 75 150 
i __ __ 

sc.u:: I" .. 150' 

( 

I 
-.3-64 

,.3-60 

,.3-71EX 
NO 

FIGURE A-11 

/1 

\ I 
II 
\ \ 

\ \ 

OPERABLE UNIT B, SITE 3 
1, 1, HRICHLOROETHYLENE (TeEI 
(ugIU W ArER TABLE SNS FEET 
BELOW SURFACE 

MAS CECa. FIELD 
JACKSOMVUE, FLORIDA 

~. • .--



• 

3-68 .. 
No(O) 

JlWUlWCAwl/t-11 .... 

~I 
]1 
I 

Jj I 
~I 
I 

I 
NO ~D3 .. 

3-2 

.. 3-74 
NO 

·F·77 
NO 

.. 3-59 
NO 

"3-79 
NO 

"3-73 
NO 

.. 3-72 
NO 

"3-78 
NO 

.3-75 
NO 

.. 3-57 
NO 

• • 
II / LAKE FRETWELL _ _ __ j .--/ / / 

1/ ~~----~--\l/ . L---~ __ ---- J / 

/ \....- ~ """---,.3-42 /1 ~ 
3-65 .. / NO(O) 
NO ./ /' 3-76 

.-/ .-/ 3-67" NO" / N 
/ / ~O I 

.. 3-30 / / ~ 
NO / / .. 3N~39 II 
/~ 

// /1 ,.3-54 ,.3-62 
~ NO 3-52 .. NO 

"NO I. ~'O NO ~ 
l3-32EX 

I .. NO 

3-1 

~ NO .. "- ~ 
3-23 

I NO 3-18 

-~2(tf-...". C"2~~(~~ ( / 
.. 3-41 3-70EX 

NO \ ,.3-69EX NO .. I 
,Ij I "NO 

~\-.. /'/ 

I /' 
JJ I 
] / 
II 

,Ij I ~ 
11 I~ 
I 5 

JJ 1 ~ 
~I~ 

"3-61 
NO 

.. 3-24 
NO 

.. 3-31EX 
NO 

HOTE: .. 3-63 Indicat •• Barina CS-3-61 

J.mIII! 
.. Ground Waf" Scttening Location 

NO Nal D.I.ct.d 

(D) Duplicate Sampt. 

(e) Canfinnod by Secand Calumn Analy.il 

NS Nol Sompl.d 

.. 3-38 
NO 

.. 3-45 
NO 

,.3-63 
NO 

3-43 .. 210(e) 3-53" / I 
7.8(e) .. 3-44 NO 

'--- 87(e).3 /-\:-

,.3-49 
NO 

-------.:l;(~~ II~ II Cl.'<.! .. 3-60 
.. r':,.- NO 

3-56 \J I 
NO, I .. 3-46 

NO 

3-50 .. 
NO 

3-58 .. 
NO 

3-47 .. 
NO(O) 

3-66 .. 
NO 

,.3-51 
NO 

o 75 150 
",,"wK ; i 
SCALE: 1- = 150' 

I 

I 
,.3-64 

NO 

,.3-71 EX 
NO 

FIGURE A-12 

II 
\ \ 

OPERABLE UNIT e, SITE 3 
1, 1-DlCHLOROETHYLENE 
(uglU W ArER TABLE 15 FEET 
eaow SURFACE 

HAS CECa. FlaD 
JACKSOHVUE, FLORIIA 



3-68 '" 
NO 

''''UICI\IIM/1-'t-M 

NO I "'~" 

I 
I '1.'" .~-" I; 

'Ii .H' I ~ J .,.--

LAKE FRETWELL // 
=-= --==-;::') V 

I 

"'3-73 

)J .. ; 

I 

.,-,,"' - - :::-- -

I 

",3-74 NO / ::.--

• .H' ,-". '- /' /' --- --

1 

.. .. /' ~-., 

~ '-n ./ /' • 

I 
~,,';-" ',>->' .,-" /' ./ 

I 
H ,_.' .'-" "J ~ ./ /' 

3-67 '" 
NO 

• • ".'H .. /' ./ H ., ,-" ./ ././ ~-" 
.... ,_,.H - ./ ./ .. I Jlo' H"' " ;." --- /' /' u-" • H' ~_" .>-,," "'J 

I 

3-23 (NS NS ~e;:)(o !7 ~4 ",3-33 

• ,_" " /' ".<J' "' 

I
'. ~"H> .H' ,-" 

~ 3 

41(e) S '" 430(e) NS 

'" -'7-'-/-"" 3-27 
NS /" To::: _ NS 

I 3-16'" /" ~",3-12 \ NS / /'" "'3-13 28(e) "'3-22 

I 
.......... ./ / ~D'4NS NS 

"'3-38 
NO 

/ "'3-15 

~ ( .. 'l;" 

II 
JJ 10 
1i I~ 

'" 3-31 EX 
NS 

"'3-61 
ND(O) 

I I ~ 
~I~ 

NOTE: ",3-63 Indio.l.s Boring GS-3-61 

~ 
.. Ground Water Screening location 

NO Nol DoIKI.d 

(D) Oupfical. Sample 

(C) Conflrmtd by Sooond Column Analysis 

NS Nol Samplod 

",3-45 
NO 

..,3-63 
NO 

",3-41 
43(e) 

3-43 '" 
39(e) 

EXTENT OF 
DETECTIONS 

..,3-49 
NO 

",3-46 
34{C) 

3-52 '" 
NO 

3-70EX 36(e) 

3-50 '" 
NO 

'" 3-56 
NO 

3-58. 
NO 

3-47 

'" NO 
3-66", 
NO 

..,3-51 
NO(O) 

o 75 150 
...... ; i 
SCAU:: ,. • 150' 

I 

I 
I 

'" 94(e)(0) 

3N053'" J 

J*-
~ 
~ 

..,3-64. 
NO 

3-76 / / ~ 
N NO '" 

..,3-62 
NO 

..,3-60 
NO 

..,3-71 EX 
NO 

FIGURE A-13 
OPERABLE UNIT 8, SITE 3 
1, 1-DICHLOROETHYLENE 

/1 .~ 
; I 
II 
/1 

II 
II 
\ I 
\ \ 

\ \ 

(ugILJ W ArER TABLE 18-22 FEET 
Baow SURFACE 

NAS CECL FlaD 
JACKSONVUE, FLORIDA 

~. • .--



• 

3-68· 
ND(D) 

• 

~.DIIG}\MtI/I-lt-.. 

43-77 
NO 

43-79 
NO 

43-73 
NO 

43-78 
NO 

.3-75 
NO 

JJ I 
~I 
II 
~ I 43-57 

/ ~ 43-25 3-55 B /" 

.3-59 
NO 43-72 

NO 43-7. 
NO 

NO 

NO(O) NO 4 NO_ 4~ii~ ~ 

• 

~ 
3-32EX /" /" 

3-6 43-7 3-26 ~ _ ~ 
3-3 NO 4 NS .... 3-B "'U(e) ,.3-37 3-3' '" 

/ NO 4 YS 427(e) 43-21 . 5Ie\ / 4.0(e)43-29l 
3-2 . 4

3 
/. , 23(e) 

4 NO 4 4 N 3-901''00 NO 3-36 .. 3-.1 I 
3-1 N!- 170(e) ;~490~e) 170(e) J NS 4 ~ 4/43-11 .3-27 3-43

4 3-23 '" -fO(~f/ N~ NO 31(e) 
/ 

NO 3-18 ~ "/" ~ 
4NS ~ 3-12 I 3-17 /" /4NO 4 3- 22 43-3/B~ 4ND ~ 43-13 NO NO ,..iJ 3-164 /" /4 NO 

'Ii NO ~ ;514 
I \ ./ / 43-15 

/ "- / NS 4~j)24 EXTENT OF 

JJ I 
~ I 

II 
,Ij I ~ 
1i1~ 
II~ 

:::e 

I~ 

43-61 
NO 

43-31EX 
NO 

NOTE: .l-63 Indical .. Borin. GS-l-61 

J.&K!Il 
• Ground Waf.r Scr •• nlng Location 

NO Not Do1 .. tod 

(D) Dupllcato Sampto 

(C) Confirmod by Sicond Column Analysis 

(SC) Unabl. ta Conl1rm Du. ta System 
Contaminanan and/or Dilution of 
Contamina"... Ana",l, 

NS Nat Sampled 

DETECTIONS 

.. 3-45 
NO 

,.3-63 
NO 

,.3-49 
NO 

• 
LAKE FRETWELL II / __ - ~ 

If C;;~--=--=--=-:--) l;:: 
) \..-. ~ .......-,.3-.2 / I ~ 

3-65 4 / NO ~ 

~ ./ :;'" 10". I / ~ 
,.3~ I l'~7(g) J I 

,.3-69£X 
l50(e) 

,.3-4. 
160(e) 

43-46 
12(C) --

/ ,.3-5' 43-62 II 
~ -.::: ~D52 4 NO /1 

3-70EX 
300(C)j/ / / 

3-534 / / 

~
/NO 

1)// II 
~ iJ 

/ 
4 

3-56 
NO 

II. ~D60 /1 

\1 

\\ 

\ \ 
3-50 4 
NO 

3-58 4 
NO 

3-47 
• 

NO 
3-664 
NO 

,.3-51 
NO 

o 75 150 
... .-_ i 
SCAL£: 1- = t 50' 

,.3-64 
NO 

,.3-71£X 
NO 

FIGURE A·14 
OPERABLE UNIT B, SITE 3 
1, 1·DICHlOROETHYLENE 
(ugll) W ArER TABLE 28·32 FEET 
BaOW SURFACE 

HAS CECl FlaD 
JACKSOHVUE, flORIDA 



,,3-74 
NO 

"3;;;77 
NO 

,,3-59 
NO 

"'3-79 
NO 

"3-73 
NO 

"'3-72 
NO 

"3-78 
NO 

,,3-75 
NO 

II j' LAKE FRETWELL ___ j ~ /j 

1/ c-;; ~--~~-=-~ -- J V 
/ 

\...-. ~ ......--~-42 / / A 
3-65 " ~ NO \> 

; ;; ./" ;067
" ~D76 " I / ~ 

,,3-57 
NO 

... 3-30 /./" I ~ 
~ ../ NO 

NO ../ ... 3-39 I 
· ... 3-25 

NO 

3-6 
N~ ... 

3-5 
"'NO 

,,3-55 
NO 

" 3-24 
NO 

"'3-31EX 
NO 

NOTE: ,,3-63 Indlcat .. Boring GS-3-61 

.LIKIIl 
• Ground Wat.. Screening location 

NO Not Detected 

II I,I-Dlchloroethyle", In uglL 

~ ~ "'3-35 I 
../ ,,3-3 ... 3-54 NO ~~~NO ~-62 I 

--3-34 n NJ ~D52 .. 

"NO "3-29 .. 3-40 ~ II 
NO _f"~ 11 "~ 

____ 3-70EX I 

"3-38 
NO 

EXTENT OF 
DETECTIONS 

,,3-45 
NO 

~-63 
NO 

• 
~-49 

NO 

.\0 

.!Ji~_:3'" I II ) » 

-- II II 
,,3-60 

NO 

3-50 ... 
NO 

3-58 ... 
NO 

~-7'EX 
NO' 

3-47 
I 

I 
~-64 

NO 

II 
II 
\ \ 

... 
NO 

3-66" 
NO 

~-51 
NO 

~~ '50 

SCALE: ,- = '50' 

FIGURE A-15 
OPERABLE UNIT 8, SITE 3 
1, 1-DICHLOROETHYLENE 
(ugI\J WATER TABLE 46-58 FEET 
BaOW SURFACE 

HAS CECl FlaD 
JACKSOHVI.LE, FLORIDA 

-- . .'-



• 

3-68 • 
NO 

JMArS.DC/tMM/1-.'..., 

• • 
II ] I ',," 
I 

·~n 

I 

·3-77 NO / 

I 

~ .,-" I ,IJ "" I J LAKE FR. 11 ,H' I c-;; / ~ '£TWill J Ij 

I 

,,_,,"" - / --- - -- - - - / I 

I 

.03-74 NO J::"-- -- - - ~ 
"" .,-n .-/' --- --~ 

"" ~;'" \...... .-/' .-/'-:." _ _ _ --- \ l .-/ 

I 

'-m /' .-/' ) / 

"" • ,'_" ,H' 'H /' .-/' 

]

' I ~_' >-0"" ,H' "" "" ' /' /' >-0,' H. / / ~ 
, ' "" 'H .. .-/' / .. .. ' 

I J
3

-

1 

T 3-4 ND 11 1.o~- ~ ~d:~ I / ~N ,_, .. H. / / / ~-" 
, ,'_' ,H '.. / / "" ~ , ~ H' ~-" o;,.Z,'_ --;:- .. " 

I 

~D23 NO /.:-NO 10 / ~-34 ·1-33~O':::::"" 
H. ' , ~- ' 

I 

'.. 1-" >-n ~,-, ',i" "'~~v .3-54 /1 
1 ,~" '0-- ,~'" '1-""" ~ ~ ,~., .-/' ~,,/"' ___ .. ::;~~.1.!9 ~DS2 A 1·)62 II 

~ :.---- /' ,-,,'" ',-" --- ~ 
I

/"/" 3-14 NO NO 7 3-43 A .3-69EX / ~ " ~ "" I 
/'" .03-15 -38 .3-44 I 

/ " "'-,, "" ~. ~ I '.," :.,,,,,:,,,",,, ,,\ ~ .. q ~ II 
II ,~." ,," i .. I : 

u 3 ~ ~-H 

I 

"""'" '!N. ,£ 

~ I ~-.. H' '< I 
'" ~",H> . "' I,'" I'" II 

I I ~ Indlcat.. Sa,in 

I 
~ ~ -

• ' I • ~-"" 

I 

0:: NO :,o,U'

O

' ......... """ ~-" ~ I ~,... \ \ 
w ......." /-.. 

~ 
t;; I') ....... , ')' I 

FIGURE "18 
OPERABLE UNIT 8, SITE 3 
1, 1-0ICHLOROETHYLENE 

::::i: 80rf ow Dolomite 

,

_ ng Termlnot.d Prio 
0:: W.pped Int ...... 1 ". 

I a..

w J.J. ',I-Dlchl., •• lhylan.· In ug/L 

,.3-51 
HD(62-66) 

o 75 150 '1'.-. i 
SCALE: l' = ISO' 

(ug/Ll WATER TABLE 8N8 FEET 
BaOW SURFACE 

NAS CECil. FlaO 
JACKSONVILLE, FLORIDA 



_. 

3-68" 
NO 

" .. 1I-N 

jJ I 
~I 
I 

,Ij I 
111 
I 

.. 3-74 
NO 

·3-77 
NO 

.. 3-59 
NO 

"3-79 
NO 

"3-73 
NO 

"3-72 
NO 

·3-78 
NO 

.3-75 
NO 

... 3-57 
NO 

1 .3-25 

I 
3-32EX NO .3-SS 
NO 3-6 ~NO::---... 3-28 

3 - 3 NO.3 -:r::;;..--- ------.." • NO 

II / __ - ____ 

I{ c;;. /-------------,l/ .-.--- -_. / :::::.- - --
) ~ / ----:3:- / I ~ 

3-65 .. / NO N 
NO / / 3-67. ;;76.. ;1 r\ 

,--/ / NO Lt 
.3-30 ,--/ / I 

NO / / .. 3N~39 I 
/ / "3-3S 

LAKE FRETWELL 

. I NO· • NO 1'1'=8 3-26 

] 
~-N~. ..3N05 ~ WI.oJ_21" ).ll 'f_37

/ 
3-1 3-4 3-9 • 

J 
NO • NS NO ~ ~ .3-36 

3-23 • "3-11 NO I NO 3-18 ~S10 NS ~3-27 

~ /!lfffifffF\"3-33\'O~ ,.3-54 ~ii62 f I 
'"3-34 ~ \ .w" \ NO ~052 .. 

"NO •• -- . '_An {I 

3-70EX 

~ .. I 
.NO / / "ll I .. 3-17 ./' ./' .. 3-12 

~ 
NS ./' ~_. NS ·3-22 

3-16 • ./' ./'.. ~S13 NO 
I \ NO./'./' 3-14 

"-- ./' / "3~~S I / NO "~D24 

JJ I 
~ ( 
II 

,JJ I Cl 

11 I~ 
II~ 

::::?! 

I~ 

"3-61 
NO 

"'3-31EX 
NO 

NOTE: ... 3-63 Indicot •• eoring GS-3-61 

WIEIIII 
• Ground Wafer Screening Location 

NO Not D.tected 

NS Inl.,.ol Nol Sampl.d 

11 t .I-Dlchlor .. thyl.n. In ug/l 

.3-38 
NO 

EXTENT OF 
DETECTION 

.. 3-45 
NO 

.;1-63 
NO 

.;1-49 
NO 

.. 3-46 
NO 

,.3-48 
NO 

.. 
3-56 
NO 

3-58 ... 
NO 3-50 ... 

NO 

3-47 ... 
NO 

3-66 ... 
NO 

.;5-51 
NO 

o 75 ...... 
SCALE: ,- = '50' 

150 

~iiS3" / I 
/~ 

!;J .3-60 II 0- ~O 

,.3-64 
NO 

.;1-71 EX 
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Table 5-8 
Groundwater Screening Analytical Summary, 

Operable UnH 2, SHe 3 

Technical Memorandum for Supplemental Sampling 
NAS Cecil Field 

Jacksonville, Rorida 

TCA TCE PCE Benzene Toluene Ethyl Benzene Xylenes 
Sample (pg/l) (pg/l) (pg/l) (pg/l) (pg/l) (pg/l) (pg/l) 

H5-1-5' 1 0.07 0.06 <3 93 < 11 <20 

H5-2-S' 12 0.1 <0.01 <3 290 <11 170 , 
H5-3-5' 75 2 <0.01 <3 460 <11 80 

HS-4-5' 430 120 <0.1 <3 170 < 11 <20 

H8-5-5' 3,600 640 <1 <3 320 <11 230 

H5-6-5' 0.07 <0.02 <0.007 <1 <3 <5 <10 

H5-7-5' <0.004 <0.02 <0.007 <1 <3 <5 <10 

H5-8-6' 0.008 <0.02 <0.007 <1 <3 <5 <10 

H5-9-5' <0.004 <0.02 <0.007 <1 <3 <5 <10 

H5-10-5' 0.01 0.08 0.07 <1 <3 <5 <10 

H5-1'-5' O.S 1 <0.008 <1 <2 <8 < 11 

H5-12-5' 510 1 <0.08 <3 370 <11 <22 

H5-13-5' 0.9 <0.01 <0.004 <1 <2 <8 < 11 

H5-14-5' 1 2 <0.008 <1 52 <6 <11, 
-

H5-15-5' 10 17 0.4 <3 140 <11 <22 
_ .. -

H5-16-5' 531T .. ... -5-. <0.08 <3 n- <11· <22 

H5-17-10' 0,1 <0.02 <0.008 <3 <5 <11 <22 

.-----.- .. 
Notes: TCA - trtchIonMIlhane. ~ 

TCE - trIchIcxaethene. 
PeE • telraiCblclroelhene. 
TVHC • toWVotatHe hydrocarbons. 

JI8/1 • .~ per liter. 
H8-1-8' • SampJeldentifler and location number; sample collectecJ from 5 feet below land surface (bls) • 

CF-OU127.TMS 
MVL09.92 5-18 
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Table 5-11 

Groundwater Sampling Analysis, 
Operable Unit 2, Site 3 

Technical Memorandum for Supplemental Sampling 
HAS Cecil Aeld 

JacklOnville, Rodda 

Idenllfler: CEf.3.3S CEF-3-4S C~F·a-5S CEF·US CEF-HS CEF-3-7D CEF-3-7DD CEF-3-aS CEF-3-9S 
Dup of CEF-3-4 

Scre.n Int.1V1l " •• 1. bla): 3-13' 3-13' 3-13' 3-13' 3-13' 80-90' 97-107' 3-13' 

V ... "" MIll .1 

Aaetane INS U 23 U 15 U 150 U 180 U 180 U 14 U 13 U 36 
Benz.ne 30 U • U G U 8 J 10 U 5 U 5 U 5 U 5 U 
2-8utanone IO~ U ;~ aa ~ J 10 U 50 U 23 J 10 U 10 U 10 U 20 J 
OIIafoeth_ IO~ U aa' " 10 U 10 J 7 J 10 U 10 U 10 U 22 
1,1-D1ch1oro.lhene 7 J 11 5 U 58 n 5 U 5 U 5 U 9 
1.I.Q1c;hIoroe~ • J 69 5 U 180 120 5 U 5 U 5 U 58 
1,2·Dlchloroethe,.. (1011/) 3110 5 U 5 U 25 U 3 J 5 U 5 U 5 U 5 U 
£111)'1 b.III.,.. II J 5 u; 5 U 13 J 8 J 5 U 5 U 5 U 5 
.. Mlthyl-2·penI8ll0ll. 60 U 10 U 10 U 50 U 2 J 10 U 10 U 10 U 10 U 
Toluene 8 J 3 J 5 U 32 73 5 U 5 U 5 U 3 J 
1.1,I·Trichloroeth8ll. 22 J 28 5 U 700 370 5 U 5 U 5 U 24 
1,1.2· Trichloroethane 30 U 5 U 5 U 25 U 2 J 5 U 5 U 5 U 5 U 
Trlchloroethe,.. 1110 5 U 5 U 25 U 93 5 U 5 U 5 U 5 U 

XVIan.· 38 211 2 J 60 45 5 U 5 U 5 U 27 
........... .".111 

blaP-fth)'llell)'llphthllate 7 J 2 J 15 J II J 3 J 310 3 J 10 U 10 U 

~. 10 U 10 U 10 U 10 U 10 U 20 U 2 J 10 U 10 U ... ~,.. 40 J 38 J 4 J 70 J 45 J 20 U 10 U 10 U 45 J 

=~n~ 
82 ee 8 J 130 75 20 U 10 U 10 U 87 
10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U 10 U 

a· ..... yIphenoI 10 U 10 U 10 U 10 U 10 U 20 U 10 U 10 U 10 U 

...... ylp/IerIoI 100 10 U 10 U 23 92 20 U 10 U 10 U 10 
Dibenaoluren 10 U 10 U 10 U 2 J 10 U 20 U 10 U 10 U 10 U 

I'hMc!I 11 10 U 10 U 10 U 10 U ~ U 10 U 10 U 50 U 

l~obenz.n' 10 U 10 U 10 U 10 U 41 20 U 10 U 10 U 10 U 
8lllloic acid 50 U 50 U 50 U 50 U 50 U 100 U 50 U 50 U 50 U 

, .. daW .. ."./11 
beta-BHC 0.11 J 0.05 U 0.05 U 0.05 U 0.16 J 0.05 UJ 0.05 UJ 0.05 UJ 0.1 J 

Se, nota. alend 01 table. 

, 

~fi i 
'; il.:, ';,1;' .. Il .' 
.'- . 

4j): l~' 
·t· "1 
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Table 5-11 (Continued) 
Groundwater Sampling Analysis, 

Operable Unit 2, Site 3 

Technical Memorandum for Supplemental Sampling 
NAS Cecil Reid 

Jacksonville, Aorida 

Id.nlifllr: CEF-3-3S CEF·3-4S CEF-3-5S CEF·US CEF·3-7S CEF·3-7D CEF·3-7DO CEF·3-8S CEF·3·9S 
Oup 01 CEF·3-4 

Ser.en Interval (f .... blal: 3-13' 3-13' 3·13' 3-13' 3·13' 80-90' 97·107' 3·13' 

...... nIca (pal" 
Aluminum 11.000.2 111.381.1 11.145.113 24,913.5 33,719.43 18,156.6 602.76 UJ 70,396.39 84,258.48 
Arsenic 5.53 U 5.49 U 1.43 U 7.24 U 3.38 U 6.72 U 0.89 U 1.55 U 4.48 U 
Barium 311.81 J 121.64 J 19.34 J 29.4 J 32.92 J 35.48 U 64.61 U 69.33 U 91.65 J 
Calcium 30.767.22 68,420.41 14,185.88 55,258.6 8,282.49 7,721.5 67,468.76 3,107.59 U 65,029.81 
Quomlum 8.25 U 11.03 14.05 27.08 20.57 18.68 1.9 U 49.12 70.18 
Copper 1.43 W 17.68 J 1.43 UJ 1.6 J 1.43 UJ 3.22 U 1.63 U 11.21 U 14.64 J 
Iron 11,532.62 21,235.72 3,335.02 27,266.95 11,741.7 5.311.99 88.62 UJ 7,210.25 18,126.19 
Lead 1.77 U 12.32 3.28 3.19 3.48 7.18 0.69 U 12.34 10Al 
MagnesIum 7.758.48 3,114.03 U 7,604.13 2.452.5 U 2,744.53 U 1,262.9 U 3,869.06 U 2,044.32 U 2,780.01 U 
Mangan ... 545.43 143.38 11.07 J 54.93 264.38 25.06 J 7.05 J 64.47 J 138.16 
Mercury 0.16 U 0.16 U 0.16 U 0.18 U 0.16 U 0.16 U 0.16 U 0.23 0.16 U 
Nickel 6.97 U 15.46 U 6.97 U 9.88 U 6.97 U 23.2 U 6.97 U 19.01 U 14.4 U 
Potallium 2,532.94 U 6,303.14 1,430.05 U 1.216.64 U 1.507.58 U 982.09 U 10,079.43 1,488.84 U 5,959.23 
Slianium 1.14 U 1.14 UJ 1.14 U 1.14 U 1.14 U 1.14 UJ 1.14 UJ 1.14 UJ 1.14 U 
Sodium 5,501.38 J 6,522.38 J 6,006.88 J 3,632.06 UJ 4,918.5 UJ 4,506.91 J 13,390.61 J 8.794.72 6.528.48 J 

Vanadium 8.55 U 56.5 9.64 U 16.62 U 20.06 U 17.05 U. 3.2 U 33.08 U 42.94 U 

Zinc 4.15 U 38.38 4.64 U 19.67 U 9.3 U 194.5 10 UJ 24.48 UJ 31.03 

To'" Pelrollum Hydrocarbona Imull) 2.43 2.79 0.27 4.51 1.75 0.06 U 0.05 U 0.06 U 1.76 

Not .. : pg/I • mlcrograma per Utlr. U • undetec:ted. 
mall • milligram. per liter. J • Istirnated. 
bit • below lend ",11.c •. UJ • quantltation estimated. 
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PROPOSED CONFIRMATORY SURFACE AND SUBSURFACE SOIL SAMPLE LOCATIONS 
OU 8, SITE 3, NAS CECIL FIELD 

JACKSONVILLE, FLORIDA 
DECEMBER 30, 1994 

Based on the review of the soil screening data, surface and subsurface soil confirmatory sample locations 
have been selected for collection at au 8/Site 3, Oil/Sludge Disposal Pit, NAS Cecil Field. The confirmatory 
soil sample locations were selected during a meeting between the Navy, USEPA, FDEP, and ABB-ES at NAS 
Cecil Field in Jacksonville, Florida on November 9, 1994. Representatives from each party included: Steve 
Wilson (Navy), Bart Reedy (USEPA), Mike Deliz (FDEP), Rao Angara (ABB-ES), Eric Blomberg (ABB-ES) and 
Maria Pijnenburg (ABB-ES). This memorandum presents the location and rationale for the proposed surface 
and subsurface soil sample locations. 

Surface and Subsurface Soil Screening Programs 

Surface and subsurface soil screening samples were collected at Site 3 for onsite analysis of VOCs and 
naphthalene (modified methods 8010 and 8020) and TPH. Screening locations are presented in Figure 1 
and the results of the surface and subsurface soil screening are shown in Figures 2 and 3, respectively. 

The results of the surface soil screening identified three distinct areas of contamination at Site 3 and 
adjacent areas (see Figure 2). The areas included the historical pit area, the area north of the road that 
connects Lake Fretwell to Perimeter Road, and the area near the helicopter crash site. 

The results of the screening program indicated the presence of TPH, BTEX, and solvents in the surface soils 
at Site 3. TPH was the only detection in surface soil around the historical pit area and had a maximum 
detection of 770 mg/kg at location 3-13. TPH was also detected north of the service road at a maximum 
concentration of 64 mg/kg. The solvents TCE, DCA, and DCE were the most common detections in surface 
soil screening samples near the helicopter crash site area. The maximum detection of TCE was 19 ug/kg 
(3-114 and 3-118) while DCA was detected at 10 ug/kg (3-117) and DCE was detected at 13 ug/kg (3-118). 

The results of the subsurface soil screening program identified two major areas of subsurface soil 
contamination that included the historical pit area and the helicopter crash site area (see Figure 3). These 
two areas were also areas that were identified to have surface soil contamination present. 

Subsurface soil detections primarily consisted of solvents. The solvent with the highest concentration in the 
historical pit area was 1,2 dichlorobenzene (1,2 DCB) at 130 mg/kg (3-5 from 8 to 10 feet bls). 1,2 DCB was 
also had the highest detected concentration (11 mg/kg at 340 from 6 to 8 feet bls) at the helicopter crash 
site area. 

Confirmatory Surface Soil Sampling Program 

A total of 18 confirmatory surface soil sample locations were selected during the meeting. Subsequently, 
six additional soil samples (bringing the total number of surface soil samples to 24) were added by the ABB
ES risk assessment team to supplement the soil toxicity sample locations that will be used for the risk 
assessment. Locations of the proposed confirmatory soil samples are presented on Figure 4. 

The locations of the surface soil samples were selected to provide confirmation of the nature and extent of 
surface soil contamination detected during the screening program. Specific rationale for the surface soil 
sample locations is as follows. 

Surface soil samples CF3SS4, CF3SS7, CF3SS14, and CF3SS17 are characterization samples for the 
historical pit area. Delineation surface soil samples located around the perimeter of the extent of surface 



soil contamination in the pit area include CF3SS1, CF3SS2, CF3SS3, CF3SS5, CF3SS6, CF3SS7. CF3SS14. • 
CF3SS16. and CF3SS18. 

Characterization surface soil samples for the area of contaminated surface soil north of the road that 
intersects the area of investigation include CF3SS9 and CF3SS22. Delineation samples in this area are 
represented by CF3SS8. CF3SS10. CF3SS21. and CF3SS23. 

Surface soil samples to be collected for characterization near the helicopter crash site area include CF3SS24 
and samples to be used for delineation include CF3SS24, CF3SS12, and CF3SS13. 

Toxicity testing soil samples will be collected in conjunction with nine of the confirmatory soil samples. 
Locations of toxicity samples include CF3SS1, CF3SS4, CF3SS9, CF3SS12, CF3SS15, CF3SS17, CF3SS20, 
CF3SS22, and CF3SS24. 

Confirmatory Subsurface Soil Sampling Program 

A total of 21 confirmation soil borings were selected during the meeting, for the collection of subsurface soil 
samples. Figure 4 presents the proposed locations of the confirmatory soil borings. 

Eleven of the proposed borings are located at the historical Site 3 pit area. Two of these borings will be 
drilled in the most contaminated area (based on previous investigations) within the pit boundary and the 
remaining nine borings will be located around the perimeter of the historical pit area to delineate the lateral 
extent of subsurface soil contamination. 

Three borings will be drilled in the area north of the road that intersects the Site 3 groundwater plume. 
Several TPH detections were observed in surface soil while only one detection of TCE was observed In the 
subsurface soil. One boring will be advanced at the location with the highest detection of TPH in surface • 
soil. Two soil borings will be drilled along the south side of this area and the road. 

A total of six borings are proposed for the area near the helicopter crash site where chlorinated solvents 
were detected in both surface and subsurface soil. One soil boring is proposed to be drilled within the area 
of previously identified subsurface soil detections at the boring (3-69EX) with the highest TCE detection. 
The remaining 5 borings will be advanced along the perimeter of the area that bounds the extent of 
subsurface soil detections identified during the screening program. 

Subsurface soil samples that will be used to characterize the contamination at Site 3 include samples 
collected from soil borings CF3SB4. and CF3SS29 in the historical pit area; CF3SB9, from the area north 
of the road intersecting the investigation area; and CF3SB32. from the area near the helicopter crash site. 

Soil borings that will be used to delineate the extent of subsurface soil contamination at Site 3 include 
CF3SB1, CF3SB2, CF3SB3, CF3SB5. CF3SB6, CF3SB7, CF3SB25, CF3SB26, CF3SB27, and CF3SB28 
around the subsurface soil contamination detected at the pit area; CF3SB8 and CF3SB10 around the area 
of contamination north of the road intersecting the site; and CF3SB11, CF3SB12, CF3SB13, CF3SB30, and 
CF3SB31 around the perimeter of the subsurface soil contamination detected near the helicopter crash site . 
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APPENDIX C 

SOIL BORING LOGS 



PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG of WELL: LOG OF BORING: GS-3-1 

SOUTHDIVNAVFACENG PROJECT NO: 7537-03 

DRIlLING SLBCONTRACTOR: Layne Environmental Services DATE STARTED: 02-02-93 COMPlETED: 02-013-93 

DRIlL RIG: Mobil Drill 8-59 

GRO~D aEV.: 75.5 FT. NGVO 

LOGGED BY: M. Pi inenburg 

::c 
1-' 
0..1-
wLL 
a 

5 

10 

t5 

::c 
1-. 
a.. X 
w~ 

oa: 
I-

'e( 
o..~ ?i ..... 
U) 

a-8 
sol 

8-tO 
sol 

XH4 
water 

fi-19 
waler 

21-28 
water 

30-35 
water 

38-43 
water 

c: W ...J U We( ~ e( -...J> Q. E 
a.. a: U) ~g ~w 3: 
e(1- 0 e(~ 

U)~ ...J W en ::c 

�../----; 15-(7 
D.7 

.... ----; (7-19 
6 

..... f----i 25-27 
o 

1../----; 35-37 
o 

DRIlL MTtI].: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 71 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABANDONMENT DATE: 02-013-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.8 Sily Silnd tOOl. (JIariz, pale ~elowlo ~elollish-brown, 

very fine-to fne-grained, sub-angular to sub-rounded, well sorted, trace 
prosphates, org1llics. 

5.8-15.0 CIi1yey Si1nd (SCI, 1001. (JIartz, browrish-1elow, occasi:lOalty 
orange, ver1 flne-graned. conpact, dense, hard, dr~. 

15.0-31.2 Sand (SP/, 1001. colaless 10 Ight brown, fne-Io lledilll-grained, 
sub-angular 10 sub-rounded, IIOderately lIello wei sorted, a~ernalilg 
I~ers of colorless sand and sm~ organic IlaleriaL 

312-57.0 CIi1yey Si1nd (SCI, tOOl. (JIariz, pale ohe green 10 light gray, ver~ 
fne-Io fhe-graned, sub-rounded, dayey, soft. 

SITE: 3 

~ 
e( 
...J 
U 

...J 
(3 
U) 

REMARKS 

III sanplng strng: 
nJa 

III augers: nJa 
groundwater encountered 

III sanplng strng: 
nJa 

III augers: nJ a 
predoninanlly s1Ild 

after trbls. 

TO @ 2O'bls 2-2-93 

III sanplng strng: 
nJa 

III augers: nJa 

llin clay lense 
28.5-28.8'bls 

wi sanplng strng: 
nJa 

III auaers: nJa 

sand lightens @ 35'bls 

flowna sand prevents 
further cdlectkln of 

spll'1llOOlls 
wi siI_a strilg: 

nJiI 
III itUgefS: nJiI 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: GS-3-1 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 02-02-93 COMPLETED: 02-06-93 

DRD.L RIG: Mobil Drill 8-59 

GROlJlD ELEV.: 75.5 FT. NGVD 

LOGGED BY: M. Plfnenburg 

:J: 
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lIater 

50- 50-53 
lIater 

55-

60- 80-64 
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67-71 
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(/)0. 
00. 
<t~ 

W 
:J: 

16-9 2 
, 85-67 

~ -

, 
67-89 

4-6 7 
!---

9-5 

DRD.L MTI{].: 4.25" IO HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtip-PIO TOTAL DEPTH: 71 FT. BLS DEPTH TO i II FT. BLS 

HOLE ABANDONMENT DATE: 02-06-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
Clayey Sand contmed. 

57.0-71.0 Clay (CllIOOS. dark gray, dense, soiL ~aslic, ho~geneous, 
sandy, IkJid n select Inlenals. 

SalipleS colected were analyzed lor UiXP .... Method 8010/8020 and TPH. 

End of oorng: Trbls. 
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U :::t: 

>- ...J 
(/) ;:; 
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-
-

-
-

-
-

---
CL 

REMARKS 

III sa..,lng slrng: 
nJa 

III augers: nJa 

III sa..,tng slrng: 
nJa 

III augers: nJa 

depth to day was noted 
on auger flights upon 
reno,aI lroll borehole. 

III sa..,lng slrng: 
nJa 

III augers: nJa 

bolloll hole augers 
wi sa..,lng slrng: 

64'bls 
III augers: 4'~s 

bolloll hole probe 

PAGE 2 of GS-3-1 ABB ENVIRONMENTAL SEA ,,..---:S. INC. 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG 01 WELL: 

SOUTHOIVNAVFACENGCOM 

ORD.LING SL6CONTRACTOR: Layne Environmental Services DATE STARTED: 02-07-93 

ORD.L RIG: Mobil Drill 8-59 ORD.L MTHl.: 4.25" 10 HSA SAMP. MTHD.: Aqua Probe 

GROLtlO aEV.: 75.4 FT. NGVo MONITOR INST.: Microtip-PIO TOTAL DEPTIt ee FT. 8LS 

LOGGED BY: M. PI jnenburg 

::r: 
1-' 
0..1-
wlJ.. 
a 

::r: 
1-. 
a.. X 
w~ 
acr: I-
a.:~ 
~ ...... 
(/) 

4-6 
sol 

8-tO 
sol 

l4-t8 
water 

20-24 
water 

28-30 
water 

32-38 
water 
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We( 

~ -'> o..cr: (/) 
~W 3: 
~~ 0 

-' 
~ CD 

W 
U 
e(~ 

a.. E 
(/)0. 
ao. 
e(~ 

W 
::r: 

HOLE ABANDONMENT DATE: 02-07-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

91y tOO%, (JIartz, ight brown to brown, vef)' fine-to 
file-grained, sub-angular to sub-rounded, soft, trace organics. 

3.o-tO.0 Clayey SiJnd (SCI, tOO%, (JIariz, pale ~elowish-brOlln to 
4-6 reddish-orange to light brollll, my file to fine-grcined, Sightly co~act, 
t15.2 dense. 

Kl.O-S8.0 SiJIId (SPI, tOO%, (JIartz, caoriess, lIediJil-grained, siil-rounded, 
well sorted. 

14.0-28.0 clay content increases. 

28.0-56.0 day coolenl decreases. 

u 

8-' -,@ 
~~ 
I-(/) 
:J 

LOG OF BORING: GS-3-2 

PROJECT NO: 7537-03 

~ 
e( 
-' u 
-' 

" <Jl 

COMPlETED: 02-07-93 

LEVEL: 0 

REMARKS 

groundllater encountered 

wt sa~tng slrng: 
o 

wi augers: 7. rbls 

wi sa~lng slrng: 
",bls 

wi augers: 7'bls 

wi sal'llling slrng: 
30'bls 

III augers: 7'bls 

wi sal'llling slrng: 
30'bls 

wi augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: GS-3-2 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-07-93 COMPlETED: 02-07-93 

DRD.L RIG: Mobil Drill 8-59 DRD.L MTHJ.: 4.25" ID HSA SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

GROu-.D a.EV.: 75.4 FT. NGVD 

LOGGED BY: M. Piinenburg 

:r: ..... 
a.. .... 
wLL 
o 

45-

50-

55-

BO-

65-
-

70-

75-

80-

:r: ..... 
a.. X 
w~ o a:: 
.~ 
~~ 
4 ..... 
ai 

42-48 
water 

52-58 
water 

88-71 
water 

,~ 
18-20 

w 
U 
4-
a.. E 
(/)0. 
o 0. 
4~ 

W :r: 

1o.o.oI'-----J 48-50 
,~ 0 

48-39 

MONITOR INST.: Microtip-PID TOTAL DEPTH: BB FT. 8LS 

HOLE ABAIoIJONMENT DATE: 02-07-93 

SOll/ROCK DESCR1PTlON 
AND COMMENTS 

Continued from PAGE 1 
Sandcontfiled. 

58.0-68.0 Clay (ea IOOX, dark gray, dense, soft occasionaly sandy, 
occasionally fhid-lice, occasimaly ~astic. 

SallpleS colected were analyzed for lfEPA Method 8010/8020 and TPH. 

End of boriIQ; ee'bls. 

DEPTH TO i 10.5 FT. 8LS 

SITE: 3 

SP 

Cl 

REMARKS 

wi sa~lilg slrilg: 
42"bts 

wi augers; 1"bls 

wi sa~lilg slrilg: 
STbts 

wi augers; 8'bls 

clay observed upm 
auger rellOval 

baUb. hole augers 
II could not adYance 
aqua !lobe screen 

PAGE 2 of G8-3-2 ABB ENVIRONMENTAL SERVICES. INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

SOUTHDIVNAVFA OM 

DRD...LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-21-93 

DRD...L RIG: Gus Pech 8R22 

GROlJlD B..EV.: 75.2 FT. NGVO 

LOGGED BY: M. Pi inenburg 

:r: 
1-' 
0..1-
wlJ.. 
a 

:r: 
I- • 
a.. X 
w~ 

aCX: 
I-

a.:~ 
~, 
U) 

6-8 
sol 

8-10 
sol 

11-15 
water 

26-30 
water 

...J c: 
We( ~ ...J> o..cx: U) :::tw ~ 

~!z 0 ...J 
III 

W 
U 
e(~ 

a.. E 
U) 0-
a 0-
e(~ 

W 
:r: 

4-6 
o 

DRD...L NTIiJ.: 4.25" IO HSA SA.". NTHD.: Aqua Probe 

NONITOR INST.: Mic IO TOTAL DEPTH: 98 FT. 8LS 

HOLE ABANDONMENT DATE: 03-21-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

IOOX, (JIartz. CDOriesS to light brown, verv 
fne-grained. sub-rounded. ooderalelv wei sorted. soft, siHv. 

6.O-1l0 Sly Clay fCL -CH/lOOX, i\jlt to nediJn grav to dark 
velowish-orange, dense, drv 10 noist. plastic. 

11.0-56.0 Sand (Sf!. lOOX, (JIarlz. CDOriesS, fine-to nediun-ganed, 
sub"'1'ounded, well socted. trace phosphates. 

u 
8...J 
...Jg 
~~ 
I-u) 

:J 

LOG OF BORING: GS-3-3 

PROJECTNO:7537~03 

~ 
e( 
...J 
u 
...J 
(5 
U) 

CONPlETED: 03-21-93 

LEVEL: 0 

REMARKS 

It - CH2It111.1 8-l) 
netalS/Tf'H 

groundwater encountered 

wi sanpjng strn~ 
o 

wi augers; drv 

wi sa~lng strn~ 
18'bls 

wi augers: 7'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: GS-3-3 

PROJECT NO: 7537-03 • 

DATE STARTED: 03-21-93 COMPlETED: 03-21-93 
I------..,.---------!-----.------I 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRn.LING SlECONTRACTOR: Layne Environmental Services 

DRn.L RIG: Gus Pech 8R22 

GROLtlD ELEV.: 75.2 FT. NGVD 

LOGGED BY: M. Pi Inenburg 

J: 
I- • 
0..1-
wlJ... 
C 

45-

50-

55-

eo-

·e5-

70-

75-

80-

J: 
1-. 
0.. X w .... 
ca: 
.~ 
~~ 
~ 

46-50 
lIater 

67-70 
lIater 

DRn.L MTtIl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: ge FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANDONMENT DATE: 03-21-93 SITE: 3 

Sandconthled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

56.0-87.0 Sandy CJiJy (CI..I, lOO%, lJIartz, dark gray, dense, soft, sandy, 
plastic, 1I0isi. 

67.0-96.0 S/ndy CJiJy (al ilfKllliNf. sandy clay, as%, Quartz. dark gray to 
greenlsh-Iray, sandy, dense, soft, plastic, 1I0isl; llar~ ISS, llhite, calcareous, 
soft, plastic, trace she,. 

SP 

',:, ',':'" 

CL 

Q.. 
MARL 

REMARKS 

lit sanptng strng: 
25'bls 

III augers: 7'bls 
It - CH2IfiR.l 46-50 

lIetals/TPH 

III sanplng strng: 
70'bls. 

III augers: S·bls. 

PAGE 2 of GS-3-3 ABB ENVIRONMENTAL SEA "ICES, INC. 
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RI OUs 1,2,7 
LOG of WELL: 

ENGCOM 

DRn.LING SlIiCONTRACTOR: Layne Environmental Services DATE STARTED: 03-21-93 

DRn.L RIG: Gus Pech 8R22 

GROlJljD ELEV.: 75.2 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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w~ 
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a.. a: C/l 
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~!z 0 
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~ cD 
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EO a. 
..9-

DRn.L MTHJ.: 4.25" 10 HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTH: 96 FT. 8LS 

HOLE ABANDONMENT DATE: 03-21-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SaIiPIeS colected were analyzed for USEPA Method 8010/8020 an<! TPH. 

En<! of oori'og: 98'bls. 

LOG OF BORING: GS-3-3 

PROJECT NO: 7537-03 

Cl.. 
MARL 

COMPLETED: 03-21-93 

LEVEL: 0 

REMARKS 

bottoll hole augers 
wi sallPlilg strilg: 

7Tbls 
wi augers: 9'bls 

boltoll hole prlile 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-4 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 02-23-93 COMPlETED: 02-23-93 

DRn.L RIG: Gus Pech 8R22 DRn.L MTKl.: 4.25" 10 HSA SAM'. MTHD.: Aqua Probe 

GROlJllD ELEV.: 75.2 FT. NGVD MONITOR Mlcrotlp-PIO TOTAL DEPTH: 71 FT. 8LS 

LOGGED BY: M. Pijnenburg 

::c 
f- • 
,,-f-
wu.. 
0 

5 

10 

::c 
f- • ,,-x w ..... 
ocr: 

.!;;( 
"-x 
~ ...... 
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sol 

8-10 
sol 

H-15 
water 

-' c: 
W~ ~ -'> "-cr: en xw :x 
~~ 0 
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III 

W 
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<-"- e 
8g 
~~ 

w ::c 

4-6 

HOLE ABANDONMENT DATE: 02-23-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

()-4.5 Sly (JIartz. Ight yelowish-brown, lile-grcined, 
trace phosphate, IIgaric In top me 1001. 

62 45-1l0 Sandy CliIy {CJ.}, IOOX, l\tIt to lIedun gray to ooderate 
yelowish-orange, dense, dry to noist, sofl, plastic. 

H.()-85.0 Sand {SP}, IOOX, (JIartz, c(joness to very pale orange, file-Io 
nediult-9"ailed, sub-angJiar 10 sub-rounded, lIoderalely well 10 well sorled, 
Irace phosphales. 

_r----i 20-22 

25 

22-28 
water 

38-40 
water 

o 

38,o-e5.0 cobr change; light to lIedull vray. 

SP 

LEVEL: 0 

REMARKS 

groundwater encounlered 
wi salllllhg strilg: 

o 
wi augers: dry 

wi sallPlilg strilg: 
nJa 

wi augers: nJa 

wi salllllhQ strhg: 
!'bls 

wi augers: 7'bls 

• 

i 

• 

• 



RI OUs 1,2,7 
LOG of WELL: 

COM 

DRD..LING SLaCONTRACTOR: Layne Environmental Services DATE STARTED: 02-23-93 

DRD..L RIG: Gus Pech 8R22 DRD..L MTHJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe 

GRO~D aEV.: 75.2 FT. NGVO MONITOR INST.: Microtip-PID TOTAL DEPT.-t 71 FT. 8LS 

LOGGED BY: M. Pijnenburg HOLE ABANJONMENT DATE: 02-23-93 

::r: ..... 
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wlJ.. 
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a.. X 
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ocr: 
.';( 
~ ..... 

87-71 
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Sawldcontned. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

, 
85-67 85.0-nO SiJndyCli:ly (aI, 1001, ~artz, dart graY,(!ense, soft, sandy, 

~o r---- plastic, 1I01st. 
22-27 

SaIiPIeS colected were analyzed for USEPA Method 8010/8020 and WH. 

End 01 oorlng: 7rbls. 

LOG OF BORING: GS-3-4 

COMPLETED: 02-23-93 

IDD,'\Tc;f"T'Tn ... LEVEL: D 

REMARKS 

boltoll hole augers 
III sanplng slrn~ 

n/a 
III augers: n/a 

boltoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-5 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 02-24-93 COMPlETED: 03-03-93 

DRIlL RIG: Gus Pech 8R22 

GROlJfD aEV.: 74.8 FT. NGVD 

LOGGED BY: M. Pljnenburg 

::c 
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wlL. 
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0... X 
w~ 
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U-15 
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C W 
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0... a: (/) ~g ::Lw 3: 

~~ 0 -4~ 
...J W cD ::c 

1.......1---120-22 
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"'-1--- 34-38 
80 

DRIlL MTKl.: 4.25" ID HSA SANP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 120 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABAtIlONMENT DATE: 03-03-93 SITE: 3 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

(}-7.0 Sly Sartd (SJII. l00X, (JIarlz, caorless 10 lighl brown. ,ery 
fne-grained, suit-rounded 10 sub-angular, IIOderalely wei sa-led, soli, dry. 

7.(}-llO Sly C/i1y (aJ, IOOX, 1ItlIIo lIediJlI gray 10 IIOderale 
yelowish-orange, dense, sliff, dry 10 lIoisl, plastic. 

n.(}-55.0 Sly Sartd (SJII, IOOX, (JIarlz. Ighl to IlediUII gray, fine-Io 
lIedlulI-{p"aned, sub-angular 10 sub-rounded, poa-Iy to 1I0deraiely well 
sorled, soft. 

~ 
-4 
...J 
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...J 

<3 
(/) 

CL 

REMARKS 

groundwater encounlered 
wI salIOlng strng: 

o 
wI augers; dry 

wi sallOlng strng: 
o 

wI augers; S'blS 

wi salIOlng strng: 
O'b.ls 

wi augers; IZbls 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHDIVNAVF ACENGCOM 

IlRIlLING SlECONTRACTOR: layne Environmental Services IlATE STAR TEll: 02-24-93 

IlRIlL RIG: Gus Pech 8R22 

GRO~1l aEV.: 74.8 FT. NGVO 

LOGGEIl BY: M. Pi lnenburg 
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W<:{ 

~ ...J> 
a..cr: (/) 
:::t:w 3: 

~~ 0 
...J 
CD 

, 38-58 
r--
80/6" 

, 26-12 -
14-19 

, 23-30 
r---
30-30 

, 25-20 
I---
34-46 

, 15-60 
I--
75-63 

W 
U <:{-

E 
0. 

.9-

44-46 
55.4 

54-56 
o 

80-62 
o 

6S-70 
o 

76-S0 
o 

IlRIlL MTI-IJ.: 4.25" ID HSA SA".,. MlHll.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL IlEPTH: 120 FT. 8LS 

HOLE ABAIoIJONMENT IlATE: 03-03-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued fro 
Sty Sandconti'MJed. 

55.0-810 Oay (ClI. lOOX, dark gray, soft, good piastldty, nagnesIJII-rich, 
non calcareous, lIOisl 

610-75.0 (Jayey Sand (SCI, lOOX, (!Iariz, Ight oiYe gray, very fine-graned, 
sily, streaks of liar! or dolm~lzed she. fragllents throughout, few 
phosphate Irans, nagnesIJII-rich, 1I0isi. 

75.0-90.0 Sandy Cfi1y (a/, 1001, (!Iariz, pale aile green, soft, slly, ow 
plasticity, JlagneslJlI-rlch, calcareous, sme she. fragllents, sme sandy 
lenses. 

LOG OF BORING: G5-3-5 

CL 

SC 

CL 

37-03 

COMPlETED: 03-03-93 

11 FT. BLS 

REMARKS 

wi sallPlng strng: 
3Sbls 

wi augers: 5'bls 

wi sallPlng strng: 
56'bls 

wi augers: 5'bis 

wi sallPlng strng: 
58'bls 

wi augers: .5'bls 

wi sallPlng strng: 
54'bls 

wi augers: 6'bls 

wi sallP""a strng: 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-5 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlECONTRACTOR: Layne Environmental Services OATE STARTEO: 02-24-93 COMPlETED: 03-03-93 

DRIlL RIG: Gus Pech 8R22 

GROLtiD ELEV.: 74.8 FT. NGVO 

LOGGED BY: M. Pljnenburg 

::I: 
cO w f-. ...J U 

::I: c..X W« <0 «~ 
f- • w .... ...J> ...... c.. E 
c..f- ocr c..cr <fl <flo. 
wlJ... f- ~w ~ 00. .« 

~~ 0 ~~ 0 «~ 
...J W :f, CD J: 

85-

.... f-----1 aa-90 
,~ 0 

77-57 
90-

95-

100-

105-

DRIlL MTIil.: 4.25" ID HSA SA"". MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 120 FT. 8LS DEPTH TO i II FT. 8LS 

HOLE ABANJONMENT DATE: 03-03-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Sandy Clay fa} conlmed. 

90.o-rzO.0 Do/Oilile, l00~ IlediJn gray, nicrilic, hard, dense. wei cellenled, 
SOlie shell rep1ilcellenl feallfes .isib1e. 

u z:l §...J « 
...Jg ...J 

u 
~~ ...J 
f-<fl (3 :; <fl 

CL 

/ I OLOMIT 

I I 
I 

I I 
/ 

I I 

I I 
~L 

I I 
J 

I 

I I 
/ 

I 
I 

I 

/ 
L / 

I 
I I 

I 
I / 

REMARKS 

I I 
I 

1------- ---

110-

115-

120-

....... ~---i n8-
,~ rzo 

26-32 0 

I I 
/ 

L J 
/ 

L I 
I 

L / 
I 

I I 
I 

I I 
/ 

L / 
I 

/ I 
L 

I I 
I 

L I 
/ 

/ 
I SallpieS colected were analyzed for U!£PA NeltGd 8010/8020 and TPH. 

I I 
/ End of oorng: 120'bls. boUolI holl! augers 

PAGE 3 of GS- 3-5 ABB ENVIRONMENTAL ~t:"v . ..;t:~. INC. 
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• 

• 



RI OUs 1,2,7 
LOG OF BORING: GS-3-6 LOG 01 WELL: 

GCOM PROJECT NO: 7537-03 

DRILLING SlJ3CONTRACTOR: Layne Environmental Services DATE STARTED: 03-17-93 COMPlETED: 03-18-93 

DRILL RIG: Gus Pech 8R22 

GROlJllD ELEV.: 74.4 FT. NGVO 

LOGGED BY: M. Pi lnenburg 

I f- • 
a.f-
wlJ.. 
0 

40 

I f- • 
a.X 
w~ 
ocr: f-
'4 a.:::E 
~, 
(j) 

a-a 
sol 

8-10 
sol 

1'.1-15 
water 

26-30 
water 

...J c: 
W4 ~ ...J> a.cr: <fl :::Ew 3: 
~'z 0 ...J 

[XJ 

W 
U 
4-a. E 
<flo. 
00. 
4~ 

W 
I 

4-il 
o 

DRILL NT...::J.: 4.25" ID HSA SAN'. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

NONITOR INST.: Microtip-PID TOTAL DEPTtt 95 FT. 8LS DEPTH TO i II FT. 8LS 

HOLE ABANDONMENT DATE: 03-18-93 SITE: 3 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

7.0-1l0 Sly Clay (ct.J, l00%, l\tIt to lIedilll gray to IIOderate 
1elowish-orange, dense. dry to 1I0ist. plastic. 

11.0-58.0 Sand (SP), l00%, (JIartz. CIlOriesS. fine-to lIediulI"lraned. 
sub"'foonded. well sated. trace phosphate. 

u 
§...J 
...Jg 
~~ 
f-<fl 
:J 

~ 
4 
...J 
u 
...J 
(3 
<fl 

SP 

REMARKS 

* -CH2I1HDJ. lIetals/TPH 

groundwater encoonlered 

wi sa..,lilg strn~ 
o 

wi augers: 7'bls 

- wi sa..,lilg stril~ 
o 

wi augers: 7'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-6 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-17-93 COMPlETED: 03-18-93 

DRIlL RIG: Gus Pech 8R22 DRIlL MTIiJ.: 4.25" IO HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJllD aEV.: 74.4 FT. NGVD 

LOGGED BY: M. Pljnenburg 

I 
~ . 
a..~ 
wlJ.. 
o 

45-

I 
~ . 
a.. X 
w~ 
ocr: 
.~ 
~~ 
~ 

50- 50-52 

55-

BO-

B5-

70-

75-

80-

waler 

67-70 
water 

w 
u 
« -a.. E 
<J)o. 
00. 
«~ 

lJ.J 
I 

~----t 48-50 

'

57-77 0 

~ 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 95 FT. 8LS 

HOLEABANlONMENT DATE: 03-18-93 

Sandcontilled. 

S(}IL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

56.0-67.0 Sandy Clay (ai, 1001, !J)artz, da~ gray, sandy, dense, soft, 
plastic, lIois!. 

67.0-95.0 Sandy CIiIy (ell iIIId 1Ii1ff. sandy clay, aSs, Quarlz. dark gray 10 
greensh-~ay, sandy, dense, soft, plastic, lIoisl; IIar~ IS~, while, calcareous, 
soft, plastic, trace shellragllents. 

PAGE 2 of G5-3-6 

DEPTH TO i II FT. 8LS 

SITE: 3 

~ « 
~ 
u 
~ 

:3 
<J) 

SP 

CL 

Q.. 
MARL 

REMARKS 

wi sallPlng strng: 
3rbls 

w I augers: 7'bls 

wi sallPllng strng: 
28bls 

wi augers: 9'bls 
* -CH2IflRlllelals/lPH 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-6 LOG of WELL: 

CENGCOM PROJECT 

DRD..LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-17-93 COMPlETED: 03-18-93 

DRD..L RIG: Gus Pech BR22 

GRO~D ELEV.: 74.4 FT. NGVD 

LOGGED BY: M. Pi inenburg 

J: 
f- • 
a..f
wlJ... 
o 

85 

90 

95 

00 

105 

110 

115 

120 

J: 
f-. 
a.. X wocr: .,< 

:;:[ 

"' 

93-95 
lIaler 

DRD..L MTHJ.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 95 FT. BLS DEPTH TO i 11 FT. BLS 

HOLE A8ANJONMENT DATE: 03-18-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sandy cay (CJJ 8nd 1(8(( conlmed. 

SallpleS colected were analyzed for USEP"!' Nethod aOl0la02O and TPH. 

End of oorillJ: 9S·bls. 

CJ... 
MARL 

REMARKS 

boltoll hole augers 
III sallPlng strng: 

aSbls 
III augers: l'bls 

bolloll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: GS-3-7 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SLl:lCONTRACTOR: Layne Environmental Services DATE STARTED: 02-18-93 COMPlETED: 02-19-93 

CRILL RIG: Gus Pech BR22 DRILL MTHl.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GRO~D aEV.: 74.5 FT. NGVO 

LOGGED BY: R. Holloway 

I 
f- • 
o...f-
wu.. 
c 

5 

20 

I 
f- • 
0... X 
w~ 

ca: 
f-

~~ 
~ ...... 
til 

6-8 
sol 

8-10 
sol 

U-15 
water 

18-22 
water 

...J " W<I: as ...J> ...... 
0... a: til :::O:w ~ 

Ui~ 0 ...J 
CD 

W 
U 
<1:-
0... 6 
til 0. co. 
<I:~ 

W 
I 

4-6 
6.9 

MONITOR INST.: Mlcrotlp-PID TOTAL CEPTH: 71 FT. BLS 

HOLE ABANDONMENT DATE: 02-19-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Si1nd (SP', 1001, (JIartz, 
sub-roonded, wetl sated, trace phosphale. 

7.0-10.0 coklr change; graYish-orange. 

".0-12.0 cola change; light gray. 

U 

8...J 
...Ja! 
~~ 
f-tIl 
:J 

.... ~---i 22-24 22.0 coklr change; yelklwish-tJown. 
o 

34-38 
water 

38.0 cmor change; yelklwlsh-gray. 

til 
til 
<I: ...J 
u 
...J 
0 
til 

II FT. BLS 

REMARKS 

groundwater encoontered 
wi sa~lng strng; 

o 
wi augers; dry 

wi sa~lng strng; 
o 

wi augers; 10'bls 

wi sa~tilg stril~ 
t7'bls 

wi augen: l'bls 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-7 

DRILLING SLECONTRACTOR: Layne Environmental Services DATE STARTED: 02-18-93 COMPLETED: 02-19-93 

DRILL RIG: Gus Pech BR22 DRILL MTIil.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROLtID ELEV.: 74.5 FT. NGVO MONITOR INST.: Mlcrotip-PIO TOTAL DEPTtt 71 FT. 8LS DEPTH TO ill FT. 8LS 

LOGGED BY: R. Holloway 

I 
I- • 
a. I
wlL. 
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45 

50 

55 

60 

65 

70 

75 

80 

I 
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a.X 
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oct: 
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58-60 
water 

67-71 
water 

, 7-19 -21-30 

, 18-86 -
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~ ,. 

, 6-11 -17-17 

HOLE ABANJONNENT DATE: 02-19-93 SITE: 3 

w 
u 
<~ 

E 
Cl. 

~ 

Satldconlmell. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

50-52 50.0 COklf change; grayish-olive. 
o 

60-62 
nJa 

/~i!~;j 
...... 

..... ... :.:: .. : .. 

:.;. ... : .... : .. 
,':'" 

:: ..... . 
":',':'" 

.. .... . 

::{ii:.:i.i}) 
.)::~:':'::~:::':' . 
.......... :: .. ;.: .... : ... 
:-:.:.:~~; ~.:/ :~.::: 

SP 

-- ';imm:;; --~ 

:)?};;:~/ 

~r;::;1!j 71-73 no-no COklf change: Ight olive gray. SallpleS colected were analyzed 
o for LSEP A Method 80kl/8020 and TPH. 

End of oorng: 7J'bls. 

REMARKS 

wi sampling string: 
49'bls 

III augers: 9'bls 

III sampling string: 
l2'bls 

III augers: 9'bls 

III sampling string: 
o 

III augers: 9'bls 

boltoll hole augers 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-S 

rC_L_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~PR __ O_JE_CT __ N_O_:_7_53_7_-_0_3 ______ ~ • 
DRn.LING SWCONTRACTOR: Layne Environmental Services DATE STARTED: 02-20-93 COMPlETED: 02-22-93 

DRn.L RIG: Gus Pech 8R22 

GROlJolD ElEV.: 74.3 FT. NGVD 

LOGGED BY: M. Piinenburg 

I 
I- . 
0.1-
wl.o.. 
0 
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I 
I- • 
o.x 
w~ o a:: 
.~ o.::::t 
~ ...... 
til 

8-10 
sol 

10 Kl-I2 
sol 

U-15 
water 

22-25 
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38-40 
water 

c: W ...J {J w< «5 <-...J> ...... a. E a. a:: til gJg ::::tw 3: 

~~ 0 <~ 
...J W CD I 

100.01--"" 20-22 
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..... ----134-38 
o 

DRn.L NTIfJ.: 4.25" ID HSA SAMJ. NTHD.: Aqua Probe 

NONITOR INST.: Microtlp-PID TOTAL DEPTH: S9 FT. 8LS 

HOLE ABANJONNENT DATE: 02-22-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-10 Sly SiNId (514, 1001, ~artz, to lledhn brown, very fine-to 
file-grained, I'IIderately wei sorted, soft, dry. 

3.0-6.5 SiJnd (SPI, 100%, ~artz, ctiorless to very pale orange, fne-to 
lIediulI"jJ'aned, sub-angular to sub-rounded, wei silted, soft, dry. 

6.5-n.0 SiJnoY Clay (ClI, 1001, ~artz, ight to IIediUII gray to 
yelowish-orange, 1I01lied, sofl, dense, dry to lIast, I'IIstly dry. 

0.0-215 Sly SiNId (514, 1001, ~artz, ighllo IIediUII gray, fine-to 
lIediulI"jJ'ailed, sub-angular, poorly 10 1I0deraiely well Silled, occasionaly 
clayey. 

21.5-38.0 SiJnd (SP!, 1001, ~arlz, ctiorless 10 very pale orange, 
lIedlulI"waned, occaslonaly fi'le-grained, sub-anguar 10 sub-rounded, 
lIoderately weli sorted. 

38.()-710 Sly SiNId (SII, 1001, ~artz, IIediUII gray, very fi'le-to 
the-grained, sub-rounded, POIlIy to lIoderatety weli sorted, occasionally 
clayey, soft. 

~ 
< 
...J 
{J 

...J 
(3 
U'J 

LEVEL: 0 

REMARKS 

spil-spoons 

groundwater encountered 
wi sallPlilg slril~ 

o 
wi augers: dry 

wi sallPlhg slrng: 
24'bIs 

wi augers: 9'bls 

wi SllIPlhg slrhg: 
39'Hs 

wi augers: 10'bls 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-8 

SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

mm. .. LING Sl..I3CONTRACTOR: layne Environmental Services DATE STARTED: 02-20-93 COMPlETED: 02-22-93 

DRD....L RIG: Gus Pech BR22 DRD....L ~mlJ.: 4 .. 25" ID HSA SAMP. MTHD.: Aqua Probe LEVEL: 0 

GRO~D ELEV.: 74 .. 3 FT .. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 89 FT .. 8lS 

LOGGED BY: M .. PI/nenburg HOLE A8ANJONNENT DATE: 02-22-93 SrrE: 3 
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~--i44--48 
10-15 8.1 

26-14 

31-24 

15-35 

7-8 
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ft5-et 
'1.7 

7H8 
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9ty Saild contmed. 

SOll/ROCK DESCR1PTlON 
AND COMMENTS 

AGE 1 

----------~ ~ ~-------------~ 

nG-89.0 SiIndy CIiIy tal. lOOS, (JIarlz. IledilR dark gray, bw plasticitY, 
slty, calca-eous. lIagnesIJl,-rich, soft, lrace dolOliite fragllenis. 

Cl 

REMARKS 

wi salllJling string: 
48'bls 

wi augers: 8'bls 

wi salllJlng strng: 
38'~s 

wi augers: tbls 

wi salllJling string: 
0 

wi augers: S'bls 

wi salllJling string: 
48'bls 

wi augen: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-8 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 02-20-93 COMPlETED: 02-22-93 

DRD..L RIG: Gus Pech 8R22 

GROlJllD ELEV.: 74.3 FT. NGVD 

LOGGED BY: M. Pi inenburg 

J: 
f- • 
a..f-
wlJ.. 
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water 

C W ...J U Woe( <l5 oe(-
...J> ...... a.. E "-a: Cfl ~g ~w :;< 

~~ 0 oe(~ 

...J W al J: 

...... ---;84-86 
,~ 0 

40 59 

DRD..L MTIil.: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 89 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABANlONMENT DATE: 02-22-93 SITE: 3 

u ~ 
8...J oe( 

SOlL/ROCK DESCR1PTION ...Ja! ...J 
u 

~~ AND COMMENTS ...J 
f-Cfl 0 Continued from PAGE 2 ~ 

...J Cfl 

~dy CIiIy conlmed. CL 

SalipieS colecled were anai'J'zed for USEPA Melrod 8010/8020 and TPH. 

End of borilg: 89'bls. 

REMARKS 

bolloll role augers 
wi sa,-,Iilg strilg: 

27'bls 
wi augers: l2"bls 

bolloll role probe 

PAGE 3 of G5-3-8 ABB ENVIRONMENT At SERV"~ES, INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: lOG rF BORING: GS-3-9 

SOUTHOIVNAVFACEN 

DRILLING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 03-04-93 COMPlETED: 03-05-93 

DRILL RIG: Gus Pech BR22 

GROLtm ELEV.: 73.9 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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~> ...... a.. E a.. a: <fl <flo. 
~w 3: 00. 
~!z 0 «~ 

~ w - CD :t: 

.... ---1 22-24 
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DRILL MTHJ.: 4.25" ID HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTJ-t 9a FT. BLS DEPTH TO i 11 FT. BLS 

HOLE ABANDONMENT DATE: 03-05-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-6.0 Sily SiJfId {SN}, IOOX, (JIartz, caortess 10 vert pale orange, vert 
file-Io fne-grailed, !;Jb-rounded, /IOderalely wei saled, soft, dry 10 
lliist 

6.0-1t0 Sanr/f CliJy {Ct.J, IOOX, (JIar!z, ighllo rtediln gray 10 
yelowish-orange, lIottied, dense, <ty 10 /lOis!. plastic. 

".0-56.0 Sand {SPJ, lOOX, (JIarlz, caortess to vert pale orange, 
lIedlul1-~ailed, sub-angular 10 sub "'founded, lIoderately well sorted, 
occasionally smy. 

~ « 
~ 
u 
~ o 
<fl 

REMARKS 

* -CH2IflD. lIetals/TPH 

groundwater encountered 
loll sa/lOlilg strilg: 

o 
loll augers: 4't~s 

loll sa/lOlilg strilg: 
9'bls 

--------------f,-O='oO.,' ... : :·.·,--1-------1- - -wi augers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: GS-3-9 

~C_L_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ~----------------~PR--0-JE-CT--N-0-:-7-5-37---0-3------~ • 

DRD.LING SI..8CONTRACTOR: Layne Environmental .3ervices DATE STARTED: 03-04-93 COMPlETED: 03-05-93 

DRD.L RIG: Gus Pech 8R22 

GROlJllD B..EV.: 73.9 FT. NGVO 

LOGGED BY: M. Pi Inenburg 
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DRD.L MTHO.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 96 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABAtIlONMENT DATE: 03-05-93 SITE: 3 

.sandconliwed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

56.0-98.0.sandy Clay raJ. l00X, lJIarlz, Jledhn 10 dart gray, ~astic, soft, 
wei, conlans ~prOICillillely 40-45% quarlz sand, lIedilll-grained, 
sub ""founded, llooeralely well sorted. 

SP 

~ili:I 
:'" :" : .... ; 

1!!:!i~1 
..... ,. ........ . 

.:~:::/::./<:. 
CL 

REMARKS 

wi sa..,lng slrng: 
3fbls 

wi augers: 7"bls 

-_._-+-_ ..... - ._----
~- ---.~~~- --------

70-

75-

80-

7tH8 
waler 

..... -----174-78 
, 18-9 0 

~ 

PAGE 2 of 88-3-9 

wi sa.."ilg slrilg: 
53'bls 

wi augers: 8'bls 

A88 ENVIRONMENTAL SERVI~ES. INC. 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-9 

SOUTHOIVNAVFACENGCOM PROtlECT 7537-03 

DRn.LING SlECONTRACTOR: layne Environmental Services DATE STARTED: 03-04-93 COMPLETED: 03-05-93 

DRn.L RIG: Gus Pech BR22 DRn.L Mnll.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJlD B..EV.: 73.9 FT. NGVO MONITOR INST.: Microtip-PID TOTAL DEPTH: 96 FT. BlS DEPTH TO i II FT. BlS 

LOGGED BY: M. Pi jnenburg 
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J: 
I- • 
a.. X 
w~ 

ocr: 
.~ 

::£ ..... 

94-95 
waler 

HOLE ABANDONMENT DATE: 03-05-93 

Sandy C9y conlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SalipleS colecled were analyzed for USEPA Nelhod 8010/S02O and TPH. 

End of boring: 98'b!s. 

-------_._-- ----

SITE: 3 

REMARKS 

boUoli hole augen 
w! sa..,llng string: 

SS·bls 
w! augen: 8·bls 

boUoli hole probe 



PRO,JECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: GS-3-1O 

~C~L=~=NT~:_S_O_UT_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ -LPR __ o_,JE_CT~N~O=:_7_53_7_-_0_3 ______ ~ • 

DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-08-93 COMPlETED: 02-08-93 

DRIlL RIG: Mobil Drill 8-59 

GROLtiD ELEV.: 74.6 FT. NGVD 

LOGGED BY: M. Pilnenburg 

:J: 
I- • 
0..1-
wlJ.. 
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~~ 0 
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U «-c.. E 
<flo. 
00. 
«~ 

W 
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4-8 
21 

... 1---1 28-30 
3.5 

DRIlL MTI-I).: 4.25" ID HSA SA...,. MTHD.: Aqua Probe 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 65 FT. 8LS 

HOLE ABAIoIlONMENT DATE: 02-08-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

IOOX, (JIartz. caor1ess 10 light brown, fine-to 
IIediult-ganed, sub-an~lar to sub-rounded, wei sorted, soft, dry. 

6.O-1t0 Sandy Cliiy (elI. IOOX, CJJartz, dark gray to bright yelklwish-orange, 
dense, cmpae!, soft, dry. 

".0-49.0 Sand (SPI, lOOX, CJJartz, caoness to light brown, fine-to 
IIedlult-ganed, sub-an~lar to sub-rounded, wei sorled, soft. 
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8-' -,g 
£~ 
I-<fl 
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<fl 
<fl 
« 
-' u 
-' 
0 
<fl 

SP 

LEVEL: 0 

REMARKS 

groundwater encountered 
wi sallPlng strng: 

l4'bls 
wi augers: 7'bls 

wi SallPlng strng: 
o 

wi augers: 5'bls 

wi sallPlng strng: 
23'bls 

wi augers: 7'bls 

wi sallPlhg strng: 
o 

wi augers: 7'bls 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHDIVNAVFACENGCOM 

DR1lLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-08-93 

DR1lL RIG: Mobil Drill 8-59 

GRO~D a.EV.: 74.6 FT. NGVD 

LOGGED BY: M. Pljnenburg 

:r:: 
I- • 
a... I-
wlJ.. 
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45 
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a... X 
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a a:: 
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44-48 
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50-54 
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59-82 
lIater 

-' C 
W~ ~ -'> a... a:: Ul 
~UJ 3: 
V1!z 0 
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~ III 

, 20-24 
I----
t8-12 

W 
u 
~e 

a. 
~ 

48-50 
7.6 

DRILL MTtIl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 65 FT. 8LS 

HOLE ABANJONMENT DATE: 02-08-93 

S;ndcont med. 

49.0-85.0 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

Oayey S;nd (SCI. tOO%, (JJarlz, nedilD gray, very file-to 
d, soft, dense, plastic, wet. file-graine 

Sanples co lected were analyzed for USEPA Netrod 8010/8020 and TPH. 

.............. 
. ',,' .. ','::',': 
: ... .': .... : ... 
.. : .... : .... :. .. 

LOG OF BORING: GS-3-10 

PROJECT NO: 75 -03 

COMPLETED: 02-08-93 

IDa,/\TI::I'TTt"l1.I LEVEL: D 

SP 

SC 

REMARKS 

III sanplilg strilg: 
o 

III augers: 7'bls 

III sanplilg strilg: 
o 

III aUQers: 5'bls 

botton role augers 
III sanplilg strilg: 

62'bls 
III augers; 8'bls 

botton role prme 
-- -- End of ror 

·~------I-------

70 

80 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-11 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-06-93 COMPLETED: 03-06-93 

DRD.L RIG: Gus Pech BR22 

GROlJllD B.EV.: 73.1 FT. NGVO 

LOGGED BY: M. Pi jnenburg 

::r: 
I- • 
0.1-wll.. 
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a.X 
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~!z 0 <~ 

-' w 
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~'spoo 
8-10 
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KH2 , 14-9 0 I----
8-9 

~----i 22-24 
,~ 0 

12-24 

DRD.L MTKl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Micrdtip-PID TOTAL DEPTH: 71 FT. 8LS DEPTH TO i 10.5 FT. 8LS 

HOLE ABAfIIlONMENT DATE: 03-06-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-4.0 Sly Si1fIIi (SM. Icm. (JIarlz, c(jorless 10 lighl brOllI\ yery fire-Io 
fne-graired, sub-rounded, ooderalely wei sorled, soft, siHy. 

4.o-110 Sly Cay (aI, lOOX, (JIarlz, Ighllo I1editn gray 10 yery pale 
orange 10 lIoderate yelmwish-orange, dense, (ty 10 ooisl, plastic. 

".0-56.0 Sand (Sf/, lOOX, (JIarlz, c(jorless. fire-Io lIediulI"'!Taned, 
sub-angular 10 sub-rounded, ooderalely wei 10 wei sorled, Irace 
sand-slzed phosphale !Tans. 

u 

8-' -,g 
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CL 

SP 

REMARKS 

V-JJ DIS: L I:JX4--J 

spll-spoms 

* -CH2Ifin.L netals/lPH 

groundwater encountered 

wi sanplng slrng: 
o 

wi augers: dry 

wi sanplng slrilg: 
6'bls 

- ---r----------- c---- -- ------- ----------__ 
wi augers: 3'bls 

-+---------- --

30-

35-

40-

PAGE 1 of 88-3-11 ABB ENVlRONNENT Al SER'Vr~E:S. ~NC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG OF BORING: GS-3-11 LOG 01 WELL: 

CENGCOM PROJECT NO: 

DRILLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-013-93 COMPlETED: 03-013-93 

DRILL RIG: Gus Pech BR22 

GRO~D aEV.: 73.1 FT. NGVD 

LOGGED BY: M. Pllnenburg 

::c 
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...J " UJ4( ~ ...J> 
a.. a: (/) 
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~~ 0 
...J m 
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.~O-20 0 

~e~al 

DRILL MTHJ.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 71 FT. BLS DEPTH TO i 10.5 FT. BLS 

HOLE ABANDONMENT DATE: 03-013-93 SITE: 3 

SiJnd conlRied. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

5aO-HO SiJndy Cliiy faJ. 1001, (JIariz, lledhn to dart grcrt, plastic, soli, 
wet, contans a:JprOlillately 40-452: quartz sand, lIedlJlI-grained, 
sub""foonded, lIoderately well sorted, 

Sallp1eS colected were analyzed for USEPA Netrod 801018020 and TPH. 

·End of borilg: 7fbls. 
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.. /.:.~::;.::.~~;:.:.:.,: 
:':"::.:., 

ljl 
4( 
...J 
U 
...J 
(5 
(/) 

SP 

CL 

REMARKS 

wI sallPlng strng: 
e'bls 

wI augers: a'bls 

boHoll role augers 
wi sallPlng strng: 

arbls 
wi augers: 6'bls 

boHoll role prooe 



PROJECT: NA5 Cecil Field RI OUs 1,2,7 
LOG of WELL: 

CLIENT:50UTHOIVNAVFA 

mm .. LING SL8CONTRACTOR: Layne Environmental Services IlATE STARTED: 02-17-93 

IlRn.L RIG: Gus Pech 8R22 

GROltlD ELEV.: 73.5 FT. NGVO 

LOGGED BY: R. Holloway 
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wlJ... 
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Q..X 
w~ 
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~ C W« <l5 
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~ 
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w 
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~g 
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w 
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4-6 
o 

DRn.L MTHl.: 4.25" 10 HSA SAN'. MTHD.: Auqa Probe 

MONITOR INST.: Microtip-PIO TOTAL DEPTIt 71 FT. 8LS 

HOLE ABANJONMENT DATE: 02-17-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

a.0-12.0 ai/Yey SiJnd (SCI. l00X. ~artz, browrish-velow, verv fine-graned, 
hard, drv, salle iron-oxide staioog. 

rz.o-J8.0 SiJnd (SP~ tOOx. ~artz, verv pale lI"ange, fne-grained, wet, few 
pieces of ItIosphate and phosphitic sit. 

38,0-52.0 91y SiIIId (SJI. 1001, ~arlz, Ight olve gray, ¥erv flne-grailed, 
satnted, sllghUy caicareous with slIIe pieces of phosphate, 

u 
8~ 
~g 
£~ 
.....<fl 
::; 

LOG OF BORING: G5-3-12 

PROJECT NO: 7537-03 

~ « 
~ 

u 
~ 

::3 
<fl 

COMPLETED: 02-17 -93 

LEVEL: 0 

REMARKS 

groundwater encountered 

wi sa ... lng strng: 
o 

wi augers: 7'bls 

wi sa ... lng strilg: 
18'bls 

wi augers: lrbls 

wi sa ... lng strng: 
8'bls 

wi augers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

SOUTHDIVNAVFACENGCOM 

DRILLING SlJ3CONTRACTOR: Layne Environmental Services DATE STARTED: 02-17-93 

mm.L RIG: Gus Pech BR22 DRILL MTtIl.: 4.25" ID HSA SA".,. MTHD.: AUQa Probe 

GROLND B.EV.: 73.5 FT. NGVO MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 71 FT. BLS 

LOGGED BY: R. Holloway 
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HOLE ABANJONMENT DATE: 02-17 -93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont ed from PAGE 1 
Sly Saooconthied. 

52-54 52.0-54.0 GilY (CHI. lOOX, dark gray. plastic. soft, l1ast 
o 

80-62 
o 

54.0-71.0 GilYey Sand (SCI. lOOX, <Jlartz. nedilJl dark gray. fre-grained. 
sily. wet • ..,nh Ie.., day bands throughou~ the sits are Sightly calcareous. 

Sal1ples colected were analyzed lor USEPA Method 8010/8020 and lPH. 

End 01 borilg: Trbls. 

(J 

8--' --,g 
~~ 
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LOG <F BORING: GS-3-12 

PROJECT NO: 7537-03 

~ 
oe{ 
--' 
(J 

--' 
0 
UI 

SM 

CH 

SC 

COMPlETED: 02-17 -93 

LEVEL: 0 

REMARKS 

..,1 sal1Plilg slrilg: 
49'bls 

..,1 augers: .. '~s 

..,1 sal1Plilg slrilg: 
30'bls 

..,1 augers: Irbls 

bOUDIl hole augers 
..,1 sallPlhg slrilg: 

80'bls 
wi augers: 7'bls 

bOUDIl hole preile 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
lOG 01 WEll: lOG OF BORING: GS-3-13 

ClIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlBCONTRACTOR: layne Environmental Services DAle STARlED: 03-07-93 COMPlETED: 03-07-93 

DRD.l RIG: Gus Pech 8R22 '11/4.25 

GROlJllD ElEV.: n/a FT. NGVD 

lOGGED BY: M. PI]nenburg 
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DRD.l MTIiJ.: n/a SA".,. MTHD.: n/a 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 71 FT. 8lS 

HOLE ABAfI[)ONMENT DAle: 03"':'07-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sly ~arlz, caorless to lIediuli brown to light gray, 
vel"1 fine-to fne'1lrained, sub-roonded, POIJ'Iy to lIoderately well sorted, 
soft, siHy. 

6.O-1l0 Sly Clay falloox, Ight to lIediJll gray to vel"1 pale orange, 
plastic, dense, dry to 1I0ist. 

".0-56.0 Silnd (Sfl, lOOX, ~arlz, caoriess, fine-to lIediulI-ganed, 
sub-angular to sub-rounded, IIOderately wei to wei sorted. 

38.0 caor change: dark gray. 
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(3 
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SP 

lEVEl:n/a 

REMARKS 

groundwater encoontered 
wi sallPlilg strilg: 

o 
wi augers: l'bls 

wi sallPiilg strilg: 
S'bls 

wi augers: S'bls 

• 

• 

• 



• NAS Cecil Field RI OUs 1,2.7 
lOG of WEll: lOG CF BORING: GS-3-13 

DRn.LING SLECONTRACTOR: layne Environmental Services DATE STARTED: 03-07-93 COMPlETED: 03-07-93 

DRn.l RIG: Gus Pech 8R22 wf4.25"HSA DRn.l MTtIl~ nfa SAMP.MTHD~ nfa lEVEl:nfa 

GROLND B.EV~ nfa FT. NGVO 

lOGGED BY: M. PI jnenburg 
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MONITOR INST ~ Mlcrotip-PIO TOTAL DEPTtt 71 FT. 8lS 

HOLE ABANJONMENT DATE: 03-07-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from 
Sandconliwed, 

5M-7t0 Sandy CliJy faJ. lOOX. (JIartz, llediln 10 dark gray, ~astic, sofl, 
wt!!, conlans 40-451 sand, l1ediul-grained, sub-roonded, l10derately well 
sorted, 

SallPles coleeted were analyzed for lJ!'£PA Method 8010/8020 and TPH. 

End of Ixlrng: 7rbls. 
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SITE: 3 

~ 
<{ 
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SP 

CL 

REMARKS 

wi sa~lng strng: 
49'bls 

III augers: 4 '!js 

bolto .. hole augers 
wi sa~11n1l strng: 

60'bIs ' 
wi aUlJers: 7'bls 

boltol1 hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-f4 

CLDENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-1e-93 CONPLETEIl: 02-fe-93 

DRn.L RIG: Gus Pech 8R22 

GROlJllD aEV.: 74.0 FT. NGVD 

LOGGED BY: R. Holloway 
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DRn.L MTKl.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 70 FT. 8LS 

HOLE ABANDONMENT DATE: 02-le-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-8.0 Sty Si1f/d (SN/, toox. (JIariz, Ighl yelowish-brown 10 
file-to fne-grailed, ocgaric. dal1P at S·bls. 

6.0-110 Clayey Sand (SCI, tOOl, (JIariz, brownish-yelow, SOlE orange, very 
file-grained, hard, !iy, SOlE iron-oxide stailng. 

n.0-34.0 Sand (SP), lool, (JIarlz, pale yelollish-brown to graylsh-orange, 
very fine-to file41rained, satnted. 

34.0-70.0 Clayey Sand (SC), toox. (JIariz. Ight ohe gray. very fine-to 
file-grained. wet. lIagnesil .... rlch. 

34.5-35.5 ~y lense; IGht ohe Gray, sof~ lIedilll plasticity. 
lIagneslUII-rich. 

38.0-70 coklr change; lledillllllilY. 
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REMARKS 

groundwater encountered 

wi sal1Plng strng: 
o 

wi augers: 7'bls 

wi sal1Plng strilg: 
o 

wi augers: to'bls 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHDIVNAVFAC 

DRR.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-16-93 

DRR.L RIG: Gus Pech 8R22 

GROlJllD ELEV.: 74.0 FT. NGVO 

LOGGED BY: R. Holloway 
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DRR.L MTHJ.: 4.25" 10 HSA SA".,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 70 FT. 8LS 

HOLE ABANJONMENT DATE: 02-16-93 

ClilYey Sand 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

GE 1 
coni hied. 

---~-- ~---~------ -------1 

SallpleS col ected were analyzed for USEPA Netl'cd 8010/8020 and TPH. 

End of oor~ : 70·bls. 

LOG OF BORING: GS-3-14 

SC 

COMPlETED: 02-16-93 

LEVEL: 0 

REMARKS 

..,1 sal1lllilg slrilg: 
53"bls 

..,1 augers: T'bls 

boitolll'cle augers 
wi sal1lllilll slrilg: 

20'," 

..,1 ClUlJers: 1Tbls 
boitolll'cle prooe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: GS-3-15 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-09-93 COMPlETED: 02-09-93 

DRD.L RIG: Mobil Drill 8-59 DRD.L MTtIl.: 4.25" ID HSA SA"". MTHD.: Aqua Probe PROTECTION LEVEL: D 

GROltlD ELEV.: 74.8 FT. NGVO 

LOGGED BY: M. Pllnenburg 

::r: I- • 
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::r: 
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Q..X w-ocr: 
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00 
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0-15 
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20-24 
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30-34 
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C W ....J U W« ~ «~ ....J> Q.. E Q..cr: 00 000. ~w 3: 00. 

~~ 0 «-....J W CD ::r: 

.... .I-----!1!l-2O 
o 

.... I----i 28-30 
3.5 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 60 FT. 8LS 

HOLE ABANJONMENT DATE: 02-09-93 

SOll/ROCK DESCR1PTlON 
AND COMMENTS 

0-5.0 Sand (SP~ lOOX, (JIarlz, caoness to light brown. fine-to 
l1ediulI'"lraned, sub-an~lar to sub""founded, lIel sorted. soft, dry. 

5.0-9.5 Sandy CJ;Jy (eLI. IOOX, (JIarlz. Ighl 10 dark gray 10 
yelowish-orange, dense, co~acl, l1Oist. 

9.5-39.5 Sand (SP/, tOOx, (JIartz, caoness 10 very pale orange, fne-to 
l1ediulI'"lraned, sub-an~lar 10 sub ""founded, lIel sorled. sucrosic. 

19.0-39.5 coklr chillge; dcrk yelowish-brown. 

u 
8....J 
....Ja:! 
~~ 
1-00 
::: 

~ « ....J 
u 
....J 
(3 
00 

TO i 10 FT. 8LS 

REMARKS 

groundllater encounlered 

III sa~lhg strng: 
o 

III augers: T'bls 

III sa~lhg strng: 
22'bls 

III augers: T'bls 

III sa~lng strng: 
30'bls 

III augers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-IS 

SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 02-09-93 COMPLETED: 02-09-93 

DRILL RIG: Mobil Drill 8-S9 DRILL NTKJ.: 4.2S" ID HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJllO ELEV.: 74.8 FT. NGVD 

LOGGED BY: M. Pijnenburg 

J: 
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wl.J... 
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55 

J: 
f- • 
0.. X wa CC 
.';i 

::E ...... 

47-51 
water 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 60 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABAI'IlONNENT DATE: 02-09-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

GE 1 
39.&-60.0 ai/YEf SiJnd (SCI. 1001, !Jjartz, dark to lIediulI gray, soft, dense, 
clayey. weI. 

REMARKS 

loll sa~lillJ strilg: 
17'bls 

loll augers: 7'bls 

, 
58-eO SallpleS colected were analyzed for tffPA Method 8010/8020 and1PH. 

~ 7.e 
12-10 

bottoll hole augers 

eo End of oori'og: 60·bls. bottoll hole spooo 

65 

70 

75 

80 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-IB LOG of WELL: 

CLIENT: SOUTHDIVNAV PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-19-93 COMPlETED: 03-19-93 

DRILL RIG: Gus Pech 8R22 

GROlHD ELEV.: 74.8 FT. NGVO 

LOGGED BY: M. Pi jnenburg 

::c 
I- . 
0..1-
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00. 
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DRILL MTKl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 98 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABANDONMENT DATE: 03-19-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-7.0 Sty Sand (SIll. l00S, ~artz, to light brOWI\ lerl fine-to 
file-grained, sub-rounded, IIIlderately wei sorted. 

7.0-1tO Sty Clay (CLI, lOOX, (JJartz, ight to nedhn gray to very pale 
orange, dense, dry, ~aslk;. 

n.o-sa.o Sand (SPI, l00X, (JJartz, c(jortess, fine-to lIediuJl-\railed, 
sub"1'ounded, well sated, trace phosphates. 
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§...J 
..J@ 
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gj 
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...J 

0 
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SM 

CL 

REMARKS 

spil-spoms 

* -CH2Minl lIetals/TPH 

groundwater encountered 
wi sanplng strn~ 

n/a 
wi augers: n/a 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

ClIENT:SOUTHDIVNAV 

DRD.lING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-19-93 

DRD.L RIG: Gus Pech 8R22 

GRO~D ·74.8 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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-l C W« !e -l> 
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U «-e a. 
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DRD.l MTIil.: 4.25" ID HSA SAfoP. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 98 FT. 8LS 

HOLE ABANJONMENT DATE: 03-19-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

'nued from PA 
Sandconlmed, 

S6.0-tl7,O Sandy CIi1y (aJ. 1001, (JJarlz. dari gray 10 oli'le green, sandy. 
dense. soli. plastic. lIlis!. 

67.0-98.0 Sandy CIi1y (aJ /lith IIarf. sandy clay. 851, Quartz. dark gray 10 
greerisirgray. sandy. dense. soli. plastic. lIoisi; llar~ lSI. white. calcareous. 
soH. plastic. trace she •. 

u 
8-l 
-la3 
£~ 
~en 
-l 

LOG a: BORING: GS-3-IEl 

~ « -l 
u 

CJ.. 
MARL 

7537-03 

COMPlETED: 03-19-93 

REMARKS 

wi sa~ling strilg: 
48'bls 

wi augers: 10'bis 

wi sa~ling strilg: 
68'bls 

wi augers: 7'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I lOG of WEll: lOG OF BORING: GS-3-16 

rC_l_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ r-________________ ~PR __ 0_JE_CT __ N_0_:_7_5_37_-_0_3 ______ ~ • 

DRILLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-19-93 COMPlETED: 03-19-93 

DRILL RIG: Gus Pech BR22 

GROLtm ELEV.: 74.8 FT. NGVD 

lOGGED BY: M. Pijnenburg 

I 
I- • 
a...1-
WlJ.. 
Cl 

85-

90-

95-

100-

105-

I 
1-. 
a... X W .... 
ocr: 
.~ 

a...~ 
~ ...... 
~ 

94-96 
water 

....I C 
W4 ?e ....I> 
"-cr: <Il 
~w ~ 

~~ 0 
....I co 

W 
U 
4-a... e 
8~ 
4-
W 
I 

DRILL MTKJ.: 4.25" 10 HSA SA".,. MTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR lNST.: Microtip-PIO TOTAL DEPTtt 98 FT. BLS DEPTH TO i II FT. BLS 

HOLE ABANJONNENT DATE: 03-19-93 SITE: 3 

U ~ 8....1 4 
SOIL/ROCK DESCRIPTION ....Ig ....I 

u 
AND COMMENTS ~?: ....I 

I-<Il ;:; 
Continued from PAGE 2 :::i <Il 

SiJndy CIi1y lfih JerI conlRied. CJ.. 
MARL 

SalipleS colecled were analyzed for USEPA Nelhod 8010/8020 and TPH. 

End of oorilg: 9S·bls. 

REMARKS 

wi sallPlilg slrn~ 
9fbls 

wi augers: T"bls 

boHon hole augers 

r--- ---------------------------____ _ 

110-

115-

120-

PAGE 3 of GS 3 16 
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PROJECT: NA8 Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: G8-3-17 

PRtJ .. t:~CT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-20-93 COMPlETED: 03-20-93 

DRILL RIG: Gus Pech 8R22 

GRO~D ELEV.: 75.3 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRILL NTtfl.: 4.25" ID HSA SA,..,. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 9a FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANJONMENT DATE: 03-20-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-6.0 Sty Si1IId (S1I. loox. OIartz, c(jorless to light brown, ,ery fine-to 
fne-grained, suit-rounded, ooderately wei sorted, soft, slHy. 

6.0-110 Sty Clay (a~ IOOX, OIartz, ight to I'Iediin gray to pale 
yelowish"1lrange, dense, dry to 110ist, plastic. 

U.0-67.0 Sand (SP/, IOOX, OIartz, c(jorless, fine-to l1ediuII-\raned, 
sub-rounded, IIBI sated, trace phosphates. 

~ « 
...J 
u 
...J 
(3 
en 

REMARKS 

spll-spoll'ls 

* -CH2IfiDl.llelals/TPH 

groundwater encountered 

III sillIPlilg strne: 
o 

III augen: 6'bls 

wi sillIPlitg strite: 
28'bls 

III augers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-17 

ClIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DAllLlNG SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-20-93 COMPlETED: 03-20-93 

IJAlLL RIG: Gus Pech BR22 

GRO~D aEV.: 75.3 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DRn.L MTKl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 98 FT. BLS DEPTH TO ~ to FT. BLS 

HOLE ABANJONMENT DATE: 03-20-93 SITE: 3 

Silnd conthled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

:: .. ::.-::.-. 

m « 
....J 
u 
....J 
(5 
(/) 

SP 

REMARKS 

wi sallPlng strng: 
48'bls 

wi augers: S'bls 

~~-+--~~- --- --~~~ ~ -- ---~~~~~---~---... ---

70-

75-

80-

67-11 
water 

67.0-98.0 SilntJy CIiIy tCJ..} lIillI NiIrI. sandy clay, 851, Quartz. dark gray to 
greenisll-IJ'ay, sandy, dense, soli, plastic, lIoist; IIiIr~ ISS, white, calcareous, 
soft, plastic, lrace shel. 

C!.. 
MARL 

wi sallPlng strng: 
Tfbls 

wi augers: l2'bls 

PAGE 2 of GS-3-17 ABB ENVIRONMENTAL SERVICES, INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG OF BORING: GS-3-1T LOG of WELL: 

CENGCOM .... 'H .. I'"'T NO: 7537-03 

CRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-20-93 COMPlETED: 03-20-93 

CRn.L RIG: Gus Pech BR22 

GROlMD ELEV.: 75.3 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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CRn.L MTHl.: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 98 FT. BLS CEPTH TO i 10 FT. BLS 

HOLE ABANDONMENT DATE: 03-20-93 SITE: 3 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

Sandy Clay dh .Ae1 conlRied. 

SallpleS colected were analyzed far lJ!'£PA Nethod 8010/8020 and TPH. 

End of IxIrng: 98·bls. 

---~---------------~----~---- ~~----

Q.. 
MARL 

REMARKS 

wi sallPlng strng: 
7fbls 

wi augers: 5'bls 

battoll hole augers 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-IB 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 02-10-93 COMPlETED: 02-15-93 

DRILL RIG: Mobil Drill 8-59 

GROLtolO ELEV.: 75.3 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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132- 48 22.1 
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...... !---I 38-40 
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110- 50 0 
150/8" 

DRILL MTIil.: 4.25" ID HSA SArt'o MTHO.: Aqua Prcbe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 71 FT. 8LS 

HOLE ABANJONMENT DATE: 02-15-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.0 SInd (SfllOOX, (JIarlz, crAortess 10 yery pale yelow, file-grained, 
sub"'foonded, lIoderately well sorted, occasimally clayey. 

5.0-110 Clayey Sand (SCI, 100X, (JIarlz. pale yelowish-gray 10 lIedlili !1ay. 
dense. lIDisl, soft. 

".0-39.0 SInd. (Sf/, 100X, (JIarlz, crAortess 10 pale yelklwish-brown, fine-to 
lIediurt-!1aned, sub "'founded. IIDderalely wei sated. soft, occasimally 
clayey, sucrosic. 

DEPTH TO i II FT. 8LS 

SITE: 3 

~ « 
-' 
(J 

-' o 
CI) 

SP 

SC 

SC 

REMARKS 

U-l.rOIS: .. 10 X1J 

spit-spoms 

groundwater encoonlered 
wi sallPlilg slrng: 

o 
wi augers: 8'bls 

wi sallPlng slrng: 
o 

wi augers: 7'bls 

wi sil~lna strng: 
o 

wi augers: 7'bls 

PAGE 1 of G5-3-18 ABB ENVIRONMENTAl ~I=RVrCE:S rNC 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

SOUTHDIVNAVFACENGCOM 

DRD..LING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 02-10-93 

DRD..L RIG: Mobil Drill 8-59 

GROI.JID aEV.: 75.3 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRD..L MTtIl.: 4.25" ID HSA SAM'. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTH:: 71 FT. 8LS 

HOLE ABANDONMENT DATE: 02-15-93 

c 
39.~lO 

SOlL/ROCK DESCRIPTION 
AND COMMENTS 

Clayey Sand {SCI, 1001, ~arlz, pale ohe green to lIeliulI gray, 
<1. sub-rounded, IIOderately wei sorted, clayey, plastic, dense. fne-graine 

5Lo-71.0 Clay (ell, 1001, dark gray, dense, soft liastic, lIOisl 

SallpleS co lecled were analyzed for If£PA Nelt'od 801018020 and lPH. 

End of tor' Ilg: Trbls. 

LOG CF BORING: GS-3-18 

PROolECT NO: 7537-03 

...J o 
</I 

SC 

CH 

COMPlETED: 02-15-93 

LEVEL: 0 

REMARKS 

wi sallPlng strng: 
28·bls 

wi augers: 10·bls 

boUolI t'ole augers 
wi sallPlnQ strng: 

eO'bls 
wi augers: T'bls 

boUoll t'ole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-20 

CLDENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-08-93 COMPLETED: 03-18-93 

DRILL RIG: Gus Pech 8R22 

GROIJIO ELEV.: 74.6 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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DRILL MTKI.: mud rotary SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtlp-PID TOTAL OEPTIt 160 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABANDONMENT DATE: 03-18-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-6.0 Sty SiHId (SNI. 1001. OJartz, caorless to lIediuli brown, yery file-to 
file-grained, sub-rounded, IIOderately wei sorted, soft, silly. 

6.0-1t0 Slyemy (allOOl, OJartz, ightto lledilll gray to yery pale 
orange, dense, dry 10 lIoist, plastic. 

".0-56.0 SiJnd (SPI, 1001. OJartz, caorless, fine-Io lIediu .... gailed, 
sub-rounded, well sated, trace phosphates. 
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REMARKS 

groundwater encountered 

pu~ rate: lrin/II 

pu~ rate: bin/II 

PAGE 1 of GS-3-20 ABB ENvlnurtMENTAl SEBYICES, INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHDIVNAVFACENGCOM 

DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-08-93 

DRD.L RIG: Gus Pech 8R22 

GRO~D aEV.: 74.B FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRD.l MTIiJ.: mud rotary SAW. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt lEW FT. 8LS 

HOLE ABAMlONMENT DATE: 03-18-93 

SiMdcontirlled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

56.0-117.0 CIiIyey SiMd (SCI. 1001, (JIarlz, caor!ess to lIedlull gray, 
file-grained, sub-rounded, IIOderately wei sorted, approxilalely 301 of 
sa~le is clay, lIediJlI\1ay, sllal~ roonded, flaI, plallets, plastic. 

67.0-98.0 SiMd (5PI till! 51te1 iIIId IIaIt. sand, 301, Qllilrtz. Ilghl gray 10 
caor1ess, flne-graned, sub-rounded, lIoderately wei sorled; clay, 301, 
lIedlU.to darll gray, soft, dense, plastic, trace phosphate; shel, 201, Yery 
pale orillgl!, SIIal, INn, angular fragllenls; liar!, 201, wli\e, calcareous, sofl, 
inlerlliltanllenses, trace Iileslone. 

.~~ ~.::.::;/::; ::~.~.: 
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.... : .. : ..... 

.......... . 
. :,,':' ",:. 

LOG OF BORING: GS-3-20 

PROJECT NO: 7537-03 

COMPlETED: 03-18-93 

LEVEL: 0 

REMARKS 

SC 

pu~ rate: hinlft 

L 

pu~ rale: lrinlft 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I lOG of WEll: lOG OF BORING: GS-3-20 

ClDENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..lING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 03-08-93 COMPlETED: 03-18-93 

DRD..l RIG: Gus Pech BR22 

GROltJD 8..EV.: 74.6 FT. NGVO 

LOGGED BY: M. Pi /nenburg 

:r: 
I- • 
0..1-
WLL 
o 

85-

90-

95-

100-

105-

:r: 
I- . 
0.. X 
w~ 

ocr: 
.'::;: 
~~ 
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96-100 
water 

~4-n4 

water 

---------- ---1-

110-

1\5-

120-

-

DRD..l NTIil.: mud rotary SAW. NTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR INST.: Microtip-PIO TOTAL OEPTtt 160 FT. 8LS DEPTH TO i \I FT. 8LS 

HOLE ABANlONNENT DATE: 03-18-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Sand 1ti1Jl9lel iIfId Jer/contmed. 

96.0-102.0 Clay feU iIfId 91e1ltitIJ Partially Oolo/lilized eOQW iIId 
liIIestOfll!. clay, 201, lIedil .. to dark gray to oIYe green, soft plastic, dense; 
shel~ 201, lery pale orange, slIal, tlWl, ang~ar fraglll!nts; dobllitlzed 
COQuina, 301, lery pale orange, rell'lant shel and celll!nted shel fragllents 
visible, wei cellented, hard; Iilestone, 30X. lIediulI gray, llicritic, dense, wei 
celll!nted, hard 

~2.0-~.0 Partially OoiOllilzed UJrestOfll!. 1001, III!dilll gray, lIicntic, 
dense, hard, wei celll!nted, trace dobllillzed coqlina. 

u ~ 8-' <l: -,g -' 

~~ 
u 
-' 

I-<Il (3 
:J <Il 

CI.. 
SHELL 

'f. " OLOMlT 
7' 

1'''' ./,. 
'J .. .". ,. 

~6.o-122.0 1i0000le iIfId lifleslrJne.lilestone, 401,1II!dil .. gray, lIicntic;;c-.--F!/~~n<l:h""'ILO""'M""'I=T!4/-cc
hard, dl!lse. wei celll!nted. SOIll! shell replacelll!nt feahres lisible; dobllite, 
80s, IIOderate yelowish-orange, crystaline, hard, dense, lIel celll!nted, 
sucroslc. / 

/ 

I 
I 

/ 

REMARKS 

could not get sallple 

PUIIII rate: 2-311h/fl 

lellllorary well poilt 
purged 33 gal 

PAGE 3 of GS-3-20 ABB ENVIRONMENTAL ~t:.NV11';t:.~. INC. 
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RI OUs 1,2.7 
LOG of WELL: 

ENGCOM 

mm.LING SlIiCONTRACTOR: Layne Environmental Services DATE STARTED: 03-08-93 

[JRD..L RIG: Gus Pech BR22 

GRO~[J ELEV.: 74.8 FT. NGVD 

LOGGED BY: M. Pi jnenburg 

J: 
1-' a.. I
wlJ.. 
o 

J: 
I- . 
a.. X wocr: 

'< :::E ...... 

w 
u 
<~ 
a.. E 
U'lo. 
00. 
<~ 

W 
J: 

DRD..L MTHl.: mud rotary SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL [JEPT~ 180 FT. BLS 

HOLE ABAt<lJONMENT DATE: 03-18-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

LOG OF BORING: G5-3-20 

COMPLETED: 03-18-93 

LEVEL: 0 

REMARKS 

Oolo/lle and Lileslone contmed. f-L--1-I-...Ir+'LOMlT / 

135 

150 

155 

rl2.D-154.0 CalcarI!OllS elily fCH, toox. IINte to light Iray, soli, plastic, 
plable, contans 2-3:1: phosohate, trace doklllHe. 

Calcarl!Olls Clay contmed. 

154.o-ltxl.O Clay (eH. 1001, IilYe grea'l, plastic, dense, lIoderately soft, 
phosphate IlOQlles. trace lEst me. 

SalipleS colecled were analyzed lor USEP .. Method 8010/8020 and TPH. 

pu~ rale: 5-tlrIn/ft 

pu~ rale: 8-7I1n/ft 

pump rale: 1-21inlll 

boltDII hole rotary bit 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: GS-3-21 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-22-93 COMPlETED: 03-22-93 

DRIlL RIG: Gus Pech BR22 DRIlL MTHJ.: 4.25" ID HSA SA"'. MTHD.: Aqua Probe 

GROLtlD B.EV.: 73.El FT. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 9El FT. BLS 

LOGGED BY: M. Pijnenburg 

J: ..... 
a.. .... 
wlL 
0 

15 

J: ..... 
a.. X 
w-ocr: .... 
a:~ 
~ ...... 
(/l 

6-8 
sol 

8-10 
sol 

0-14 
water 

water 

...J c: 
Woe( 

~ ...J> c...cr: (/l 
~UJ ~ 

~~ 0 
...J 
aJ 

W 
U 
oe(~ 

a.. E 
8g 
oe(~ 

UJ 
:I: 

4-8 
l2 

HOLE ABANDONMENT DATE: 03-22-93 

SOll/ROCK DESCR1PTION 
AND COMMENTS 

lJJariz, caorless to light brown, very fine-to 
fine-grained, sub-rounded, ..,derately wei sorted, soft, siHy. 

7.o-ltO 51y Cfi1y {aI, IOO%, lJJartz, Ight to lledilll gray 10 lIaderate 
8-10 yelowlsh-orange, dense, dry to lIoist, plastic. 
o 

n.o-~.o Silnd {SPI, lOOX, lJJariz, caoriess, fine-to lIediulI-g:alned, 
sub-rounded, well s(Jted, trace phosphates. 

loa,/\TI::t"T'TnllJ LEVEL: 0 

~ 
oe( 
...J 
U 
...J 
(3 
(/l 

Cl 

REMARKS 

* -CH2ltlllllletals/TPH 

groundwater encountered 
wi sallPlilg stril~ 

o 
wi augers: dry 

. jjLsallPlilg stril~ 
lII'bls 

wi augers: 7'bls 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-21 LOG of WELL: 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.lING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 03-22-83 COMPLETED: 03-22-93 

DRD..L RIG: Gus Pech BR22 

GROLtm ELEV.: 73.6 FT. NGVD 

LOGGED BY: M. Pijnenburg 

J: 
1-' 0..1-
wlI.. 
0 

85 

90 

95 

100 

105 

110 

115 

120 

J: 
I- • 
a.. X 
w-oa: 

I-
'e( 
~ -... 

94-96 
waler 

...J C 
We( ~ ...J> 
a.. a: C/) 
~w 3:: 

~!z 0 ...J - CD 

W 
U 
e(-

E 
0. 

,9-

DRD..l MTHD.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe lEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 96 FT. BLS DEPTH TO i 11 FT. BLS 

HOLE ABANDONMENT DATE: 03-22-93 SITE: 3 

U 

§...J 
SOIL/ROCK DESCRIPTION ...Jg 

~~ AND COMMENTS 
I-C/) 

::; 

Sandy CIiIy tlith Jeri conlmed. 

SallpleS colecled were analyzed for USEPA Nelrod 8010/8020 and TPH. 

End of oorr.g: 96'bl~ 

C/) 
C/) 
e( 
...J 
U 

CJ... 
MARL 

REMARKS 

bottoll role augers 
wi sa~lng slrng: 

9'bls 
wi augers: S'bls 

* -CH2ItiILL lIetals/TPH 
bottoll role probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-21 

CLIENT: SOUTHDIVNA 'IF ACENGCOM PROJECT NO: 7537-03 

DRILLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 03-22-93 COMPLETED: 03-22-93 

DRILL RIG: Gus Pech BR22 

GROLHD B.EV.: 73.6 FT. NGVD 

LOGGED BY: M. PIJnenburg 

::c 
I- • 
0...1-
wLL 
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45-

50-

55-
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65-

::c 
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0... X 
W'" o a:: 
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46-50 
water 

--- ---1-------

70-

75-

80-

87-70 
water 

--1----

DRILL MTKl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 96 FT. BLS DEPTH TO i 11 FT. BLS 

HOLE ABANJONMENT DATE: 03-22-93 SITE: 3 

SMdconlRied. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

58.0-87.0 SMdy CliJy (CLJ. 100X, (JIariz, dart gray, sandy, dense, sofl, 
plaslk:, 1I0ist. 

87.0-98.0 SMdy CliJy (CL} IIIh JI;xf. sandy clay, 851. quartz. dark gray 10 
greensh-way, sandy, dense, soft, plastic, 1I01s1: IIiIr~ 151, while, cak:areous, 
soft. plastic, lrace she •. 

SP 

CL 

REMARKS 

wi sa~llng siring: 
48'bls 

wi augers: 8'bls 

wi salllllilg slrng: 
SS'b!s 

wi augers: 19'bls 

PAGE 2 of G5-3-21 ABB ENVIRtwNFNT.U ~~"Vl..it:.~_ INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-22 

SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 03-23-93 COMPLETED: 03-24-93 

DRILL RIG: Gus Pech BR22 DRILL MTHl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROLtlD aEV.: 73.3 FT. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 98 FT. BLS DEPTH TO i It FT. BLS 

LOGGED BY: M. Pljnenburg 

J: 
I- • 
0..1-
wlL. 
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J: 
1-. 
0.. X 
w-oa: 
.~ 

o..::E 
~ ..... 
(/) 
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sol 

8-10 
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D-15 
water 

28-30 
waler 

...J c:: 
W-« (6 
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0.. a: (/) 
:::i:w :;r: 

~~ 0 
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HOLE ABANlONMENT DATE: 03-24-93 SITE: 3 

W 
ca-a.. e 
~~ 
-«-
W 
J: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

brown, very fire-to 
file-graired, sub-rounded, I10derately wei sorted, soft, siHy. 

7.(HlO Sly CBY (aI, lOO%, (JIartz, ight 10 lledhn gray to lIoderate 
8-10 yelowlsh'"ilrange, dense, dry to 1I0ist, plastic. 
o 

n.G-58.0 SiiIId (SPI, 100%, (JIariz, caorless, fire-to lIediulI-~ailed, 
sub-foonded, well sorted, trace phosphates. 

REMARKS 

* -CH2ltm. lIetalsiTPH 

groundwater encoontered 
wi sa~lilg stril~ 

o 
wi augers: dry 

·Wlsa"'lilijStrn~ 
24'bls 

wi augers: 7'bls 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: GS-3-22 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 03-23-93 COMPlETED: 03-24-93 

DRILL RIG: Gus Pech BR22 

GRoLtm ELEV.: 73.3 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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I- • 
0..1-
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0.. E 
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w 
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DRILL MTHl.: 4.25" ID HSA SAM'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 98 FT. BLS 

HOLE ABANDONMENT DATE: 03-24-93 

Sandcontmed. 

SOIL/ROCK DESCRIPTION 
AND COM~ENTS 

Continued from PAGE 1 

56.0-67.0 Sandy Clay (ct./' IOO%, (JIartz, dark gray, sandy, dense, soft, 
plastic, 1I01s1. 

DEPTH TO i 1\ FT. BLS 

SITE: 3 

SP 

CL 

RE~ARKS 

wi sa~lilg strilg: 
39'~s 

wi augers: S'bls 

~~.-~-- I~-}---··-~- -~.---------- ----

70-

75-

80-

87-70 
water 

87.0-98.0 Sandy Clay (ct.} 1I1h JIiJII. sandy clay, 85%, quartz. dark gray to 
greenish-O'ay, sandy, dense, soft, plastic, lIoisl; IIiIr~ 152:, wNie, calcareous, 
soft, plastic, trace shea. 

Cl. 
MARL 

wi sa~lillI·strilg: 
80'b!s 

wi augers: S'bls 

PAGE 2 of G5-3-22 ABB ENVtRn~M5=NT At ~ER;;ICES INC. 
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RI OUs 1,2,7 
LOG of WELL: 

SOUTHDIVNA 

DRD..LING SLeCONTRACTOR: Layne Environmental Services DAlE STARTED: 03-23-93 

DRD..L RIG: Gus Pech BR22 

GROltiD aEV.: 73.3 FT. NGVD 

LOGGED BY: M. Pijnenburg 

:J: 
1-' c..1-
wll. 
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120 

:J: 
I- . 
c..X 
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CIa: 
.~ 
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94-98 
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-' c: 
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~ -'> c..a: en 
~w 3: 
U§~ 0 
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DRD..L MTtIl.: 4.25" 10 HSA SA".,. MlHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 98 FT. BLS 

HOLE ABAIoilONMENT DAlE: 03-24-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sandy CIiIy I/ih .Ief conli1Jed. 

SallpleS colecled were analyzed for l.5EPA Nelrod 8010/8020 and TPH. 

End of oorng: 98·bls. 

---~--~---- ---~---

LOG r:E BORING: GS-3-22 

PROJECT NO: 7537-03 

CJ.. 
MARL 

COMPlETED: 03-24-93 

LEVEL: 0 

REMARKS 

bolloll role augers 
\oil sallPlng slrng: 

70'bls 
\oil augers: S'bls 

bolloll role preile 



PROdECT: NAS Cecil Field RI OUs 1,2.7 I LOG Qf WELL: LOG OF BORING: GS-3-23 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-29-93 COMPLETED: 03-30-93 

DRn.L RIG: Gus Pech BR22 DRn.L MTKl.: 4.25" ID HSA SAM'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJllD aEV.: 74.0 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 97 FT. BLS 

HOLE ABANJONMENT DATE: 03-30-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.0 Sly SiHId {SM, lOOX, (JIartz, caoness to light brown. line-to 
lIediu .... ~aned, sub-rounded, IIOderately wei sa-led 

5.0-1l0 Sly Clay {ClI, lOOX, (JIarlz, Ighl 10 IlediUII gray to lIoderate 
yelowish-orange, dense, dry 10 1I0ist, plastic. 

n.o-se.o SiJnd {Sfl, lOOX, (JIartz, caoness, fine-Io lIediu .... ~ar.ed, 
sub-rounded, well sa-ted, trace phosphates. 

---------------

PAGE 1 of GS 3 23 

u 
§....J 
....Jg 
~~ 
I-CJl 
:J 

7/. 7"/ 
V/. :.--> 

/. :.--

V/. //. 
/. ;..-

V/. //. 
/. ;..-1,.> //. 

DEPTH TO i " FT. BLS 

SITE: 3 

~ 
~ ....J 
u 
....J 
(3 
CJl 

SM 

CL 

SP 

REMARKS 

o-l.rDIS: ll:lX400

, 

splHpotlls 

II - CH2IHRl lIelals/lPH 

groundwater encountered 
wi sCllIPlng strn~ 

o 
wi augers: a·bls 

\If sallPlirig stri'l~ 
rz'bls 

wi augers: 10'bls 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG a1 WELL: LOG OF BORING: GS-3-23 

DRD.LING SLtiCONTRACTOR: Layne Environmental Services DATE STARTED: 03-29-93 COMPlETED: 03-30-93 

DRD.L RIG: Gus Pech BR22 

GROLtm aEV.: 74.0 FT. NGVD 

LOGGED BY: M. Pijnenburg 

:I: 
I- • 
0..1-wu.. 
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eo 
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I- • 
a.. X 
w~ 

aa: 
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46-50 
water 

67-71 
water 

w 
u «e 
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.9 

DRD.L MTHJ.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 97 FT. BLS 

HOLE ABANJONMENT DATE: 03-30-93 

Savldcontn.ed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont m P 

56.0-67.0 Savldy Clay (aJ, 1001, (JIarlz, dark gray, sandy, dense, soft, 
plastic, 1I0ist. 

DEPTH TO i II FT •. BLS 

SITE: 3 

Cl 

REMARKS 

wi sa~lr.g strr.IJ 
3Sbls 

loll augers: 8'bls 

----~ ~ -~-- --~-~ ----~-~~ 

67.0-97.0 Savldy CIiIy (aJ "'" MatI. sandy clay, 851, Quartz. dark gray to 
greenish-"ay, sandy, dense, soft, plastic. 1I0ist; Ilarll5l, wtt!, calcareous, 
soft, plastic, trace shea. 

CJ... 
MARL 

loll sa~Ii'tG strhIJ 
3Sbls 

wi auGers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: GS-3-23 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOA: Layne Environmental Services DATE STARTED: 03-29-93 COMPLETED: 03-30-93 

DRILL RIG: Gus Pech BR22 

GAOlND B..EV.: 74.0 FT. NGVD 

LOGGED BY: M. Pi lnenburg 
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DRILL MTHD.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 97 FT. BLS 

HOLE ABAKJONMENT DATE: 03-30-93 

u 

SOIL/ROCK DESCRIPTION 
8...J 

...J~ 
AND CQt.1MENTS ~~ .... (/) 

Continued from PAGE 2 :J 
Sandy CIi1y llih NiHf conti'tled. 

SaIlPIeS colected were analyzed tor USEPA Netood 8010/8020 and WH. 

End ot oori"lg: 91"bls. 

DEPTH TO i II FT. BLS 

SITE: 3 

~ 
~ 
...J 
U 
...J 

:3 
(/) 

C1. 
MARL 

REMARKS 

bottolloole augers 
III sallPlilg stril~ 

84'bls 
III augers: a'bls 

* -CH2It1D.lllelals/TPH 
bottoll oole probe 

~~~--------~ ---- - --~.---~-~~~-- - ~---

PAGE 3 of G5-3-23 ABB ENVIRONMENTAL SER"'T~F~~ INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG of WEll: lOG OF BORING: GS-3-24 

DRD..lING SWCONTRACTOR: Layne Environmental Services DAle STARlED: 03-30-93 COMPlETED: 04-01-93 

DRD..L RIG: Gus Pech BR22 

GRO~D aEV.: 73.8 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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DRD..L MTtIl.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 98 FT. BLS 

HOLE ABANDONMENT DAle: 04-01-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

6.o-ao Sandy Clay {ctJ. 1001, ~artz, Ight to IEdh .. gray to pale 
yelowish"1lrange, dense, dry to lIoist, plastic. 

8.0-56,0 Sand {SPI, 1001, ~artz, cliortess, fire-to lIediuJt-\raned, 
sub-founded, well sated, trace phosphates. 
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LEVEL: 0 

REMARKS 

* -CH2Itin. lIetalslTPH 

groundwater encountered 
wi SClIIPIng sirng: 

o 
wi augers: dry 

wi sallPlng sirng: 
25'bls 

wi augm: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-24 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlEICONTRACTOR: Layne Environmental Services DATE STARTED: 03-30-93 COMPlETED: 04-01-93 

DRILL RIG: Gus Pech BR22 

GRO~D ElEV.: 73.8 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL MTIil.: 4.25" 10 HSA SA,..,. MTHD.: Aqua Probe PROTECTION lEVEl: 0 

MONITOR INST.: Microtip-PIO TOTAL DEPTIt 98 FT. BLS DEPTH TO i 11 FT. BLS 

HOLE ABANDONMENT DATE: 04-01-93 SITE: 3 

SandcontnJed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

56.0-67.0 Sandy CliJy (0./. lOOX, CJJartz. dark gray. sandy. dense. soft. 
plastic. lIoist. 

SP 

.... :: .. :: ... 

CL 

REMARKS 

wi salllllilg strilg; 
nla 

wi augers: nla 

----.. 

70-

7S-

80-

67-71 
water 

67.0-98.0 Sandy CliJy (aJ t1i1h Ni1rf. sandy clay. 85X, quartz, dark gray to 
greenish-lJ'ay. sandy. dense. soft. plastic, lIoist; narll5X. w~e. calcareous. 
soH. plastic. trace shea. 

CI.. 
MARL 

wi salllllhg strhg; 
nla 

wi augers: nla 

PAGE 2 of G8-3-24 ABB ENVIRONMENTAL SERVICES. INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

DRD..LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 03-30-93 

DRD..L RIG: Gus Pech BR22 

GROLtlD ElEV.: 73.8 FT. NG'IO 

LOGGED BY: M. Pljnenburg 
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DRD..L MTH].: 4.25" 10 HSA SAN'. M"THD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 98 FT. 8LS 

HOLE ABANJONMENT DATE: 04-01-93 

U 

8 ..... 
SOIL/ROCK DESCRIPTION ..... :il 

AND COMMENTS ~~ 
C nued from PA 

I-CIl 
2 :J 

Siindy CIiIy lIill .Aef contiIJed, 

SalipleS colected were analyzed for lSEPA Method 8010/8020 and 1l'H. 

End of borilg: 98'bls. 

LOG OF BORING: GS-3-24 

~ 
e( ..... 
U 

CJ... 
MARL 

7-03 

COMPlETED: 04-01-93 

LEVEL: 0 

REMARKS 

bottoll hole augers 
wi sa~li'lg slri'l~ 

904'bts 
wi augers: 8bls 

" - CH2Itin. lIelalslTPH 

bottoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
lOG 01 WELL: LOG OF BORING: GS-3-25 

CLDENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlIJCONTRACTOR: Layne Environmental Services DATE STARTED: 04-01-93 COMPLETED: 04-02-93 

DRIll RIG: Gus Pech 8R22 DRIlL MTHD.: 4.25" ID HSA SAtf'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROLtfD ElEV.: 74.3 FT. NGVO MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 97 FT. 8LS 

LOGGED BY: M. Pijnenburg 
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HOLE ABANDONMENT DATE: 04-02-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

lOOX, (JJartz, colorless to light gray, "/ery fine-to 
fine-grained, sub-rounded, noderately wei to well sorted, trace 
phosphates. 

7.0-10.0 Sandy CliJy (aI, lOOX, (JJartz, ight to lleditn gray to lJooerate 
8-10 yelOllish-orange to reddish-yeIDII, dense, dry, sightly plastic. 
o 

~.(Hj6.0 Sand (Sfl, lOOX, (JJartz, colorless, fine-to lJediulI"'~alned, 
sub-rounded, lIell sorted, trace phosphates. 

DEPTH TO i 11 FT. 8LS 

SITE: 3 

~ « 
...J 
u 
...J o 
(fl 

CL 

REMARKS 

It - CH2lfULL lJetals/TPH 

groundllater encountered 
III salllliing slrilg: 

o 
III augers: dry 

--1----- -WI-SiIIlllHnll slrilg: 
24'bls 

III augers: S'bls 
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RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-25 

GCOM 

DRD.LING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 04-01-93 COMPLETED: 04-02-93 

DRD.L RIG: Gus Pech BR22 

GROlJllD aEV.: 74.3 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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DRD.L MTHl.: 4.25" ID HSA SAfoI'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 97 FT. BLS DEPTH TO i II FT. BLS 

HOLE ABANlONMENT DATE: 04-02-93 SITE: 3 

Sand contihled. 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

58.0-il7.0 Sandy C/i1y fa}. l00~ (JIartz, dart gray, sandy, dense, soft, 
Plastic,lIOisl. 

67.0-97.0 Sandy C/i1y faJ tlih Ni1II. sandy clay, a5~ Quartz. dark gray to 
greerish-Iray, sandy, dense. soft, plastic. lIoist; IICIr~ 151:, white, caicareous, 
soft, plastic, trace shel. 

CL 

Cl.. 
MARL 

REMARKS 

loll sallPlilg strillJ 
45"bls 

loll augers: S'bls 

wi sallPlilli strillJ 
56'bls 

loll augers: T"bls 
* -CH2ItiD.L lIetals/lPH 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: GS-3-25 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 04-01-93 COMPlETED: 04-02-93 

DRILL RIG: Gus Pech BR22 DRILL MTHl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJolD aEV.: 74.3 FT. NGVD MONITOR INST.: Microtip-PID TOTAL DEPTH: 97 FT. BLS DEPTH TO i II FT. BLS 
------I 

HOLE ABANlONMENT DATE: 04-02-93 SITE: 3 LOGGED BY: M. Pi jnenburg ~ ___________________ -L ________________________________________ ~ _______________ -' ____ -~ 
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0.. e SOIL/ROCK DESCRIPTION 
(/)0. 
00. AND CQt.1MENTS <I:~ 

W Continued from PAGE 2 J: 

Sandy CIi1y lIih JoI;rl conlmed. 

SallpleS coletled were analyzed for USEPA It!ltod 8010/8020 and TPH. 

End of boring: 9 rbls. 

---- _._._- .•. _-- ---_._- ----

PAGE 3 of GS 3 25 

U ~ 8-' <I: -,:i! -' 
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~~ -' 
I--(/) <3 ::; (/) 

Q.. 
MARL 

REMARKS 

wi salll)llng string: 
89'bls 

wi augers: Ifbls 

bolloll tole augers 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG fF BORING: GS-3-26 

SOUTHOIVNAVFACENGCOM NO: 7537-03 

DRIlLING SlECONTRACTOR: layne Environmental Services DATE STARTED: 04-02-93 COMPlETED: 04-03-93 

DRIlL RIG: Gus Pech 8R22 DRIlL MTHl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROLtfD ELEV.: 73.1 FT. NGVD 

LOGGED BY: M. Pi jnenburg 

:x: c: 1-. ..J 

:x: ,,-x W« ~ I- • w- ..J> 
,,-I- oa: "-a: <n 
w LL .~ :::Ew 3: 
a "-:::E ~~ 0 

~ ..... ..J 

<n 
CD 

W 
U 
«~ 

"- e 
<no. 
00. 
«~ 

W 
:x: 

4-6 
t14 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 96 FT. 8lS DEPTH TO It FT. 8lS 

HOLE ABANJONMENT DATE: 04-02-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(JIartz, caorless to gray, very 
file-grained, sub-rounded, ooderately wei to well sorted, trace 
phosphates. 

7.0-10.0 Clayey Sand (SCI, IOOX. (JIarlz, ight gray to pale yelklwish~range, 

u 
§..J 

..Jg 

~~ 
I-<n -..J 

SITE: 3 

~ « 
..J 
u REMARKS 
..J 

<3 
<n 

SC 
8-10 
soi 

8-10 lIediulJ;'~ailed, lIodE5'ately well sated, dayey, slightly plastic, dl'1 to IIlIst. * -CH2lftnl lIelals/TPH 

35 

n-t5 
willer 

28-30 
willer 

35 

Xl.0-56.0 Sand (SPI, IOOX. (JIartz, caorless to dark brol«\, fine-to 
lIediulJ;'~ailed, sub"founded, ooderately wei sated, irace jjlosphates. groundwiller encountered 

wi sallPllng strilg: 
o 

wi augers: dry 

wlsallPllng string: 
25'bls 

wi augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I lOG of WELL: LOG OF BORING: GS-3-26 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING Sll3CONTRACTOR: Layne Environmental Services DATE STARTED: 04-02-93 COMPlETED: 04-03-93 

DRILL RIG: Gus Pech BR22 

GROlllD ElEV.: 73.1 FT. NGVO 

LOGGED BY: M. Piinenburg 
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DRILL MTttJ.: 4.25" 10 HSA SAfoF. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 96 FT. BLS DEPTH TO i II FT. BLS 

HOLE ABANDONMENT DATE: 04-02-93 SITE: 3 

Sandconlned. 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

Continued from PAGE 1 

56.0-67.0 Sandi C/;Jy (CLJ, 1001, (JIarlz, dark gray 10 brownish-gray, 
sandy, dense, soft. plastic, noist. 

67.0-98.0 Sandi C/;Jy (CL/lIlh NiJrI. sandy clay, 851, quartz. dark gray to 
greenish-~ay, sandy. dSls!, soft, plastic, raoist: IIiIr~ ISS. wNte. calcareous, 
soft. plastic, trace she •• 

SP 

CL 

~ 
MARL 

REMARKS 

wi saraplllg strlllj: 
48'bls 

wi augers: Ifbls 

wi saraplllg strlllj: 
59'bls 

wi augers: 7'bls 
• - CH2MiDJ. raetals/lPH 

PAGE 2 of G8-3-26 ABR F'NV"RONt.t~NT AI ~F'RV·~~S. I~ 
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RI OUs 1.2.7 
LOG of WELL: 

DRIlLING SlEICONTRACTOR: Layne Environmental Services DAle STARlED: 04-02-93 

DRIlL RIG: Gus Pech BR22 

GROLHD B..EV.: 73.1 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL MTtIl.: 4.25" ID HSA SAN». MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 96 FT. BLS 

HOLE ABAMlONMENT DAle: 04-02-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Silndy Cliiy /lih AIlrl contiooed. 

SalipieS colected were analyzed for USEPA Method 801018020 and TPH. 

End of oorng: 96·bls. 

LOG OF BORING: GS-3-26 

~ 
"" ...J 
u 

c.t.. 
MARL 

37-03 

COMPlETED: 04-03-93 

LEVEL: 0 

REMARKS 

boHoll hole augers 
III sallPlng slrng: 

a6"bts 
III augers: 1"bts 

bolloll hole probe 



:' BORING: GS-3-27 

CT NO: 7537-03 

COMPlETED: 04-04-93 

eTION LEVEL: 0 

TO ill FT. BLS 

3 

REMARKS 

wi sa..,IIlQ strllg: 
53'bls 

wi augers: 8'bls 
* -CH2IflDl. lIetals/TPH 

-

-

wi sa..,lllg strllg: 
88'b!s 

wi augers: 8'bls 

F'NT.AI Si:.HYi'Cr::S INC. 

,2,7 I LOG of WELL: LOG OF BORING: GS-3-27 

Environmental Services 

PROJECT NO: 7537-03 • 
-------.-------'-------i 

COMPlETED: 04-04-93 DATE STARTED: 04-04-93 

DRn.L MTIIJ.: 4.25" 10 HSA SAMP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 97 FT. 8LS DEPTH TO i 11 FT. 8LS 

HOLE ABAI(]ONMENT DATE: 04-04-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

... 7.0 SIIy SiIfId (~, IOO~ (JIartz, cciorless to light gra~, 'll!r~ file-to 
ne-graihlld, sub-rounded, Imderately wei sorted, trace phosphates. 

>-10.0 Clayey Sand (SCI, l00~ (JIartz, Ight gray to pale yelklwish-orange, 
e-to III!dllll-gralled, lIoderately well to well sorted, claye~, slightly 
Istlc,IIOist. 

()-58.0 Sand (SPI, l00X. (JIartz, cciorless to dalt brown, fihll-to 
j/ulI-$1alled, sub-rounded, Imderately wei sated, Irace phosphates. 
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U-RI DIS: ~ 10 X4-") 

splt-spoms 

* -CH2IflDl. lIetals/TPH 

groundwater encountered 
wi sa..,llng string: 

o 
wi augers: dry 

.wl.sa..,1Ing strng: 
28'bIs 

wi augers: 10'bis 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-2B 

ClIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..lING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 04-05-93 COMPlETED: 04-06-93 

DRD..l RIG: Gus Pech BR22 DRD..l MTIil.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe 

GROlJilD ElEV.: 72.1 FT. NGVO MONITOR INST.: Microtip-PID TOTAL DEPTH: 97 FT. BLS 

LOGGED BY: M. Pijnenburg 
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HOLE ABANJONMENT DATE: 04-06-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-7.0 Sly Sand l00X, (JIartz, caortess to light gra~, ver~ fne-to 
fne-grained, sub-rounded, IIOderately wei sorted, trace poosphales. 

7.(}-10.0 Clayey Sand {SCI, l00X, (JIartz, ight gray to pale yellowistHlrange, 
8-10 fne-to llediull-graned, lIoderately well to well sorted, claye~, slightly 
o plastic, lIoist. 

1}.0-56.0 Sand (SPI, l00X, (JIartz, caortess to dark brown, fine-to 
lIediu ..... lJ'aned, sub-rounded, IIOderate/Y wei sorted, trace phosphates. 
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lEVEL: 0 

11 FT. BLS 

REMARKS 

* -CH2N-tn.lllelals/TPH 

groundwater erK:ountered 
wi sallPlilg strilij: 

tl.5'bls 
wi augers: dry 

wi sallPlilg strilij: 
30'bls 

wi augers: 13'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-28 

CLDENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING Sl.lICONTRACTOR: Layne Environmental Services DATE STARTED: 04-05-93 COMPLETED: 04-06-93 

DRILL RIG: Gus Pech 8R22 

GROLtlD ELEV.: 72.1 FT. NGVO 

LOGGED BY: M. Pllnenburg 
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DRILL MTKl.: 4.25" ID HSA SAtf'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 97 FT. 8LS 

HOLE ABANlONMENT DATE: 04-06-93 

5.;ndcontilued. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

56.0-87,05.;ndy Clay (aI, l00X, ~artz, dark gray 10 brownis~ray, 
sandy. dense. soft. plastic, lWJist. 

87.0-91.0 5.;ndy Clay (alIIIII JIiNf. sandy clay. 8SX, QUartz, dark gray to 
gree"sh-~ay. sandy, dense. soft, plastic, !loist: IliJr~ ISS, wl1le. calcareous. 
soft. plastic. trace shea. 

DEPTH TO i \I FT. 8LS 

SITE: 3 

SP 

CL 

~ 
MARL 

REMARKS 

wi sal1lllng s1rng: 
srbls 

wi augers: 8'bls 

wI sal1lllng s1rng: 
7rb1s 

wi augers: S'bls 

PAGE 2 of G5-3-28 ABB ENVIRlu .... I'ilt:."' ... Al SER'\lT~F~ INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

SOUTHDIVNAVFACENGCOM 

DRD..LING SlECONTRACTOR: Layne Environmental Services DA TE STARTED: 04-05-93 

DRD..L RIG: Gus Pech BR22 

GRO\J\lD ELEV.: 72.1 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRD..L NTtIl.: 4.25" 10 HSA SAW. NlHD.: Aqua Probe 

NONITOR INST.: Microtip-P1O TOTAL DEPTH: 97 FT. BLS 

HOLE ABANJONMENT DATE: 04-08-93 

E 
0. 

..9 

Sandy CIi1y IIi/I .Ie1 conlmed. 

Sallpll!S colecled were analyzed for USEPA Nelhod 8010/8020 and WH. 

End of txJrilg: 97"bls, 

LOG OF BORING: GS-3-28 

NO: 7537-03 

COMPlETED: 04-08-93 

LEVEL: 0 

REMARKS 

III sallPlilg strilg: 
8Sbls 

III augers: 9'bls 

bo 11011 holl! augers 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: 

CLIENT:SOUTHDIVNA 

DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-12-93 

DRn.L RIG: Gus Pech 8R22 

GROl.t4D aEV.: BS.B FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRn.L MTI-I].: 4.25" ID HSA SAff'. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 94 FT. 8LS 

HOLE ABANDONMENT DATE: 04-13-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-74.0 Gayey Sand lOOX, (JIartz, Yery pale a-ange 10 i~1 brown, 
file-to IEdlJlI-grailed, sub-roonded, poorly 10 1I0deratefy wefl sorled, 
soft. 

2.5-28.0 color change: dark brown to dark browmh-gray. 

28.0-14.0 color change: pale ohe green 10 lIediulI gray. 

LOG OF BORING: GS-3-29 

PROJECT NO: 7537-03 

COMPLETED: 04-13-93 

hm.,\TC:I"'T·rnaJ LEVEL: 0 

REMARKS 

spll-spoons 

* -CH2It1ILL lIelalsrTPH 

grouhdwater encoonlered 

wi sanplng slrng: 
o 

wi augers: dry 

wi sanplng slrng: 
28'bts 

wi augers: 2bls 
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RI OUs 1,2,7 
LOG 01 WELL: LOG r:E BORING: GS-3-29 

DRlLLING SlBCONTRACTOR: Layne Environmental Services DAle STARlED: 04-12-93 COMPlETED: 04-13-93 

DRlLL RIG: Gus Pech BR22 

GRO~D aEV.: 68.6 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRlLL MTIiJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPT}t 94 FT. BLS 

HOLE ABANDONMENT DAle: 04-13-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Clayey Sand conlmed. 

74.0-94.0 Sandy Clay (aJ IIlJh Narf. sandy clay, 8SS, quartz. dark gray 10 
greerisn-lP"ay, sandy, dense, soft, plastic, lIoist; llar~ 151, IINte, calcareous, 
soli, plastic, lrace shel, sednen1s becone cenenled 10 seri-eonsoldaled 
froll 89.0-94.0'bls. 
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LEVEL: 0 

REMARKS 

wi sallPlr.g slrr.g: 
2!l'bls 

wi augers: 3'bls 
* -CH2l1lnl TPH 

III sallPlr.g strr.g: 
7fbls 

III augers: 7'bls 
* -CH2l1lnl lIetals 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: G5-3-29 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SlI3CONTRACTOA: Layne Environmental Services DATE STARTED: 04-12-93 COMPlETED: 04-13-93 

DRD..L RIG: Gus Pech BR22 

GRO~D ElEV.: 68.6 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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DRD..L MTKl.: 4.25" 10 HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 94 FT. BLS DEPTH TO i 3 FT. BLS 

HOLE ABANlONMENT DATE: 04-13-93 SITE: 3 

u ~ 
8...J .« 

SOIL/ROCK DESCRIPTION ...Jg ...J 
u 

~?: AND COMMENTS ;::l 

Continued from PAGE 2 
~IJI 0 ...J IJI 

Sandy CJily rih ..ta1 conlmed. Q.. 
MARL 

SalipleS colecled were analyzed for USEPA Nelrod 8010/8020 and TPH. 

End of borng: 94 ·bls. 

REMARKS 

wi sa/llling s1rn~ 
nJa 

wi augers; nJa 

bolloll role augers 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHOIVNAVFACENGCON 

DRD.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 04-14-93 

DRD.L RIG: Gus Pech 8R22 

GRO~D ELEV.: 68.9 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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DRD.L MTtIl.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 87 FT. 8LS 

HOLE ABANJONMENT DATE: 04-15-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-87.0 Clayey Si1nd (SCI, l00l (JIartz, darll brown to l1!diull dark brown, 
file-to III!diJl1"11rained, sub-rounded, l10derately well sorted, clayey. 

4.0~7.0 caorchange; coklrless 10 ~ery pale orange. 

LOG OF BORING: GS-3-30 

PROJECT NO: 7537-03 
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COMPlETED: 04-15-93 

LEVEL: 0 

REMARKS 

spll"'1Poons 

* -CH2IfiD.ll1elals/TPH 

groundwater encounl ered 
loll sa~lilG slrng: 

o 
loll augen: dry 

loll sa~lng' slrng: 
17'bls 

loll augen: l2'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 

I LOG OF BORING: GS-3-30 LOG of WELL: 

CLDENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 • DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-14-93 COMPlETED: 04-15-93 

DRn.L RIG: Gus Pech BR22 DRn.L NTHJ.: 4.25" ID HSA SA..,. NlHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJolD aEV.: 68.9 FT. NGVO MONITOR INST.: Microtip-PID TOTAL DEPTH: 87 FT. BLS DEPTH TO i II FT. BLS 

LOGGED BY: M. Pijnenburg HOLE A8AJIIlONMENT DATE: 04-15-93 SITE: 3 

:I: c W u ~ 1-. -' u 18-' :I: 0.. X W« ~ « - « 
I- • w .... -'> 0.. E SOIL/ROCK DESCRIPTION -'~ -' 
0..1- oa: 0.. a: Ul ~g u REMARKS wu.. .~ ::t:w ~ AND COMMENTS ~~ 0 !i:~ ~~ 0 «~ -' 
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~ ID Continued from PAGE 1 .... 
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wi sa~li'Ig strn~ 87.0-87.0 SandY Clay (alllill MiKI. sandy clay, 8SS, Quartz. dark 10 lledull CJ.. water gray to greerish-9"ay, sandy, dense, soft, plastic, lIoist; narl !is, wlile, MARL arbls 

calcareous. soft, plastic, Irace shell wi augers: 10'bis 
f - CH2IflD..L lIelals/lPH 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-30 

SOUTHDIVNAVF ACcl~~'-'VI~ 7537-03 

DRD.LING SLtiCONTRACTOR: Layne Environmental Services DATE STARTED: 04-14-93 COMPlETED: 04-15-93 

DRD.L RIG: Gus Pech 8R22 

GROLND ELEV.: 68.9 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DRD.L MTKl.: 4.25" ID HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 87 FT. 8LS DEPTH TO i II FT. 8LS 

HOLE ABANDONMENT DATE: 04-15-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

~dy CIi1y /lith .4Srlconlmed. 

SalipleS colected were analyzed for USEPA IEthod 8010/8020 and TPH. 

End of borng: 87'bls. 

CJ... 
MARL 

REMARKS 

III sallPlilg strilg: 
84'bls 

III augers: 10'bls 
bottoll hole augers 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-31 

CLIENT:SOUTHOIVNAVFACENGCOM PROdECTNO:7537-03 

DRn.LING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 04-15-93 COMPLETED: 04-17-93 

DRn.L RIG: Gus Pech BR22 

GRO~D aEV.: 73.5 FT. NGVO 

LOGGED BY: M. Pi lnenburg 
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DRn.L MTtIl.: 4.25" IO HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: liB FT. BLS 

HOLE ABANDONMENT DATE: 04-17-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-32.0 Cli/Yey Si1nd (SCI, l00x, (JIartz;-Caorless 10 lIediuli brOlln 10 
reddislt-yelklw 10 yelowislH"ed, file-Io lIedilll-grained. sib-angular 10 
sub"1'oonded, lIoderately well sorted, Irace prosphale. 

3Zo-ST.0 Silndy CIiIy (0./. 1001, (JIartz. dark 10 lIedluli gray, dense, wei, 
soft, plastic. 
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DEPTH TO i 11 FT. BLS 

SITE: 3 
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REMARKS 

Q- UbIS: ~ l~ X'I I 

spll-spoCl'ls 

* -CH2ttmllielals/TPH 

groundwater encoonlered 
wi salllll ... o sir ... , 

o 
wi augers: dry 

wi salllll"'g sir ... , 
29'bls 

wi augers: l3'bls 

PUIIP rate: <b ... /II 
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PROJECT: NAS Cecil Field RI OUs 1.2,7 
LOG of WELL: LOG OF BORING: GS-3-31 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SlSCONTRACTOR: Layne Environmental Services DATE STARTED: 04-15-93 COMPlETED: 04-17-93 

DRD..L RIG: Gus Pech 8R22 DRD..L MTHJ.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GRO~D aEV.: 73.5 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 118 FT. 8LS 

HOLE ABANlONMENT DATE: 04-17-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sandy CJi1y contmed. 

67.0-99.0 Sandy CIiIy (aJ /11th NiHf. sandy clay, 851, quartz, dark gray to 
greenish-l1ay. sandy. dense, soli, plastic, lIoisl: llar~ 15X, while, calcareous. 
solt. plastic, trace she •. 
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REMARKS 

wi sa..,lilg strilg: 
50'bls 

wi augers: 8'bls 

wi sallPlilg strilg: 
Trbls 

wi augers: ITbls 
• - CH2lfiRllletals/lPH 

pUIIP rate: 2rin/fl 



PRO.JECT: NAS Cecil Field RI OUs 1,2,7 I lOG 01 WEll: lOG CF BORING: GS-3-31 

~C_l_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ r-________________ ~PR __ 0_.JE_CT __ N_0_:_7_53_7_-_0_3 ______ ~. 

DRD.LING SI..(JCONTRACTOR: Layne Environmental Services DATE STARTED: 04-15-93 CONPlETED: 04-17-93 

DRD.l RIG: Gus Pech 8R22 

GROlMD ElEV.: 73.5 FT. NGVO 

lOGGED BY: M. PI jnenburg 
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DRD.L MTtIl.: 4.25" 10 H SA SA,.,. MTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 1t8 FT. 8LS DEPTH TO i If FT. 8LS 

HOLE ABANDONMENT DATE: 04-17-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Sandy CIi1y llih .let contmed. 

99.0-111.0 DriO/lile, 1001, IlediJll gray to ooderale yelowilil-brown, 
lIoderafely well cellented, lIoderately hard, crystalirll!, vuggy, dense, lIany 
Caero replacellent features visllle, nullerous gastropods, pelecypods, 
sharks teeth, doklllHlzed coquina lI'esent, trace illestorll!. 

SallpleS colected were analyzed for IJ!EPA Method 8010/8020 and TPK 

End 0' I.II~: III'bls. 
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REMARKS 

wi sa~llng strln~ 
90'bls 

wi augers: l3"bls 
bolloll hole augers 

te~orary well point 
purged 480 gal 

pu~ rate: 1-211in/1t 

botloll holl! rotary bit 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

CENGCOM 

DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-18-93 

DRIlL RIG: Gus Pech BR22 

GRO~D ELEV.: 73.2 FT. NGVD 

LOGGED BY: M. Pi Inenburg 
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DRIlL MTHJ.; 4.25" ID HSA SANJ. MTHD.; Aqua Probe 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 116 FT. BLS 

HOLE ABANDONMENT DATE: 04-20-93 

SOIl/ROCK DESCRIPTION 
AND COMMENTS 

lOO%, (JIarlz, caoness to light ~ray to 
~ery fine-to file-grained, sub-angular to sub-rounded, ooderately wei 
sorted, trace pros~ates, or~nics. 

5.0-9.0 (Jayey SiIfId (SCI, lOO%, ooderale yelowish-brown 10 pale 
yelowish-ilrown, ~ery fine-Io fine-grained, sub-rounded, dense, clayey. 

9.0-29.0 SaM (SPI, lOO%, (JIartz, caorless to dark brown. fine-to 
nediu~~ailed, sub-angular to sub-rounded, noderalely well sorled, 
occasionally clayey. 

29.0-54.0 Clayey SiIfId (SCI, 100%, (JIarlz, pale oiYe green 10 light gray. 
~ery fine-to file-gralned. sub-rounded, clayey, soft. 

LOG OF BORING: GS-3-32 

7537-03 

COMPLETED: 04-20-93 

IDa.r1TI::tTT'TnU LEVEL: 0 

~ « 
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REMARKS 

it - CH2Ifin.L nelals/1PH 

groundwater encounlered 

wi sanplilg s1rilg: 
o 

wi augers: dry 

wi sanplila s1rilg: 
27'bls 

wi augers: 4 '~s 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-32 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

mm.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-18-93 COMPLETED: 04-20-93 

DRILL RIG: Gus Pech BR22 DRILL MTHC.: 4.25" ID HSA SAtF. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJllD ELEV.: 73.2 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 116 FT. BLS 

HOLE ABANDONMENT DATE: 04-20-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
ClilYI!'J SiIld conti1Jed. 

54.0-68.0 ClilY (ell. loox, dark gray. dense. soft ~aslic, hormgeneous. 
sandy. 

68.0-94.0 ClilYI!'J SiIld (SCI 11111 911!11 iJfId JliJrl clayey sand, a5x, quartz, 
lIedh1l1gray, lIediJlI~rained, rmderately wei to well sorted, clayey; liar!, 
"1, white. calcareous, soft. plastic; shel, 51, very pale orange, angular. sllilll 
10 IIediJII sized fragllents, trace phosphate. 
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DEPTH TO i 9 FT. BLS 

SITE: 3 
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REMARKS 

wi sallPlilg strng: 
35'bls 

wi augers: 4 ·~s 

wi sallPlng strng: 
60'bls 

wi augers: 4 '~s 
* -CH2IttD.l. lIelills/TPH 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
I LOG of WELL: 

ClDENT:SOUTHDIVNAVFACENGCOM 

DRD..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-18-93 

DRD..L RIG: Gus Pech BR22 

GROlJolD B.EV.: 73.2 FT. NGVD 

LOGGED BY: M. PI jnenburg 
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DRD..L MTHD.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 116 FT. BLS 

HOLE A8ANJONMENT DATE: 04-20-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

ContiQued from PAGE 2 
Clayey Sand 11th SIIeII iNId JIatf conlmed. 

94.0-n5.0 Clay (eH 11th Shel iNId Partiaf/y Dolollitized liles/one. clay, 
201, lIedull gray 10 pale ohe green, soft, dense, plastic, phosphatic; shel, 
201, yery pale orange, Sllal~ Ihi\ a"lg~ar fragllenls: Iileslone, 60X, IlediUli 
10 derk gray, parllaly doklrilzed, riaitic, IIOderalely herd 10 sofl, dense, 
lIoderately well cellenled, sucrosie. 

n5.O-n8.0 IloIotIle iNId lileslPne. Iilestone, 30X, IlediUli gray, llierHie, 
lIoderately hard, dense, lIoderately well cellented, parUaly daorillzed: 
doklrile, 7OX, lIoderate yelklwlsh--orange, ayslaline, hard, dense, well 
cellenled 10 IIOderalel1 wei clgenled, suaosic. 

SaIiPIeS colecled were analyzed for USEPA Nelhod 8010/8020 and lPH. 

End of borklg: II8'bls. 

., 
/ 

l 

LOG OF BORING: G5-3-32 

PROJECT NO: 7537-03 

COMPLETED: 04-20-93 

rnVlc~I!VNLEVEL:D 

DEPTH TO i 9 FT. BLS 

SITE: 3 

REMARKS 

wi salllling strng: 
4Sbls 

wi augers: 5'bls 

bottoll hole augers 

lellllorary well ponl 
purged 210 gal 

* -CH2IfiDl. lIetals/lPH 

bottoll hole rotary bH 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-33 

~C~L=~=NT~:_S_O_UT_H_D_IV_N_A_V_F_A_C_EN_G_C_O_M ______________________ ~-----------------L-PR-0~J-E-CT--N-0:-7-5-3-7--0-3------~ 4IIt 
DRn.LING SlI:1CONTRACTOR: Layne Environmental Services DATE STARTED: 04-21-93 COMPlETED: 04-26-93 

DRn.L RIG: Gus Pech 8R22 

GROlJlD ELEV.: 68.0 FT. NGVD 

LOGGED BY: M. Pllnenburg 
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DRILL MTKJ.: 4.25" ID HSA SANP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 90 FT. BLS DEPTH TO i 10 FT. BLS 

HOLE ABANJONMENT DATE: 04-26-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 Sand (SPI, loox, ~artz, ighl gray 10 lIoderaie yelklwish-broWll, 
fne-Io lledlull~raned, sub-angular 10 sw-rounded, IIOderaleiy wei 10 well 
sorted. 

~ 
< 
...J 
U 
...J o 
U) 

SP 

REMARKS 

U- • .rOIS: ~ to x'n 
spii-1poms 

if - CH2ttiD.L lIelals/lPH 

groundwaler encounlered 

wi sallPlng slrng: 
o 

wi augers: dry 

wi sallPlng strng: 
24'bls 

wi augers: S'bls 
It - CH2ttiILL lIelals/lPH 

PAGE 1 of GS-3-33 ABB ENVIRONNENT A.L SERVICES, INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
lOG OF BORING: GS-3-33 lOG of WEll: 

ClDENT:SOUTHDIVN COM PROJECT NO: 

DRD..lING SWCONTRACTOR: Layne Environmental Services DATE STARTED: 04-21-93 COMPlETED: 04-26-93 

DRD..l RIG: Gus Pech 8R22 

GRO~D aEV.: 68.0 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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water 
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Co .s 

DRD..l MTHl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTtt 90 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANJONMENT DATE: 04-26-93 SITE: 3 

Sandconli"lled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

52.0-64.0 Sandy Clay ra}. lOO~ (JIarlz. dart gray 10 brOllnis~ray. 
sandy. dense, soft, plastic. lIOis!. 

64.0-90.0 Sandy Clay ra) kllth N8rf. sandy clay, a5~ Quartz, dark gray 10 
greenislrlray, sandy, dense, soft, plastic. lIoisl; llar( ISS, wNie, calcareous, 
soft. plastic, lrace shef. 

c:.L. 
MARL 

REMARKS 

wI sallPling siring: 
3rbls 

wI augers: 9'bls 

wi sallPling strng: 
60'bls 

wi augers: 6'bls 



PROdECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-33 I LOG 01 WELL: 

~C~L=~=NT~:~S_OU_T_H_O_IV_N_A_V~F~AC~E~N_G_C_O_M ______________________ .-________________ -LPR __ O_dE_CT __ N_O_:_7_53_7_-_0~3 ______ ~ ~ 
DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 04-21-93 COMPlETED: 04-26-93 

DRD.L RIG: Gus Pech BR22 

GROltiD ELEV.: 68.0 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRD.L MTKl.: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 90 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANlONMENT DATE: 04-26-93 SITE: 3 

u ~ §...J « 
SOIL/ROCK DESCRIPTION ...Ja! ...J 

u 
AND COMMENTS £~ ...J 

Continued from PAGE 2 
I-(f) (3 
:J (f) 

SQIIdy C/iJy Ifill .Aa1conlmed, !:I.. 
MARL 

SalipleS coletled were analyzed for USEPA !Elhod 8010/8020 and TPH. 

End of bori'lg: 90'bls, 

PAGE 3 of G5-3-33 

REMARKS 

bottoll hole augers 
141 sa~li'lg stri'lg: 

84'bls 
141 augers: e'bls 

bottoll hole probe 

~ 

~ 



RI OUs 1.2.7 
LOG of WELL: 

CRllLING SL8CONTRACTOR: Layne Environmental Services CATE STARTEC: 09-02-93 

CRllL RIG: Gus Pech BR22 

GROu-.C aEV.: 69.2 FT. NGVD 

LOGGEC BY: M. Pljnenburg 
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ca: 

I-
a:~ 
~ ...... 
(fJ 

water 

18-22 
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(fJCI. 
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W 
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CRllL MTHJ.: 4.25" ID HSA SA,..,. MTHC.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL CEPTH: 94 FT. BLS 

HOLE ABANDONMENT CA TE: 09-02-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 S8nd (SPI, 1001. (JIartz, ctioriess to pale ~elklljjslrlJrown, fine-to 
l1ediurt-wailed, sub-anlJllar to sub-founded, l10deratelv well to well sorted, 
occasklnally siH~. 

LOG OF BORING: GS-3-34 

PROJECT NO: 

~ « 
...J 
u 
...J 

o 
(fJ 

CONPlETEC: 09-02-93 

LEVEL: 0 

8 FT. BLS 

REMARKS 

groundwater encountered 
wi sa~lilg strilg: 

o 
wi augers: dry 

wi sa~lilg strilg: 
o 

wi augers: drv 

wi sa~lilg stri'lg: 
29'bls 

wi augers: dry 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-34 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-02-93 COMPlETED: 09-02-93 

DRIlL RIG: Gus Pech 8R22 

GRO~D ELEV.: 69.2 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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DRIlL MTIIl.: 4.25" ID HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 94 FT. 8LS DEPTH TO i 8 FT. 8LS 

HOLE ABANDONMENT DATE: 09-02-93 SITE: 3 

.sand contilJed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

52.G-9l0 OilYey .sand (SCI, 1001, OIarlz, III!dhn gray, fine-to 
IIedlulI""lrained, sub-anlJl1ar to sub-rounded, pocrly to IIoderately well 
sorted, clayey. 

I:!~f;:i 
SP 

..... : .. :::: .. :::: .. :. 
.... :: .. : ... 
......... 

. :.: .:;' ~ :':'.:.:: 

SC 

REMARKS 

wi sa~lng strng: 
5rbls 

wi augers: a·bls 

wi sa~ling strng: 
o 

wi augers: to'bls 

PAGE 2 of GS-3-34 ABB ENVIR"~Mr::NT AL SERVICES INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-34 

SOUTHDIVNAVFACEN 03 

DRD..LING SlECONTRACTOR: Layne Environmental Services DAlE STARlED: 09-02-93 COMPlETED: 09-02-93 

DRD..L RIG: Gus Pech 8R22 

GROlJolD aEV.: 69.2 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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a.. X wocr: 
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DRD..L MTHl.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 94 FT. 8LS DEPTH TO i 8 FT. 8LS 

HOLE ABANJONNENT DAlE: 09-02-93 

SOll/ROCK DESCRlPTlON 
AND COMMENTS 

Gayey Sand contmed. 

9l(}-94.0 Sandy CIiIy (all, IOOX, ~artz, III!dilll gray, dense, sandy, soft, 
plastic, hmogeneous, ooist 

SallpleS colected were ana/vzed for USEPA Method 8010/8020 and TPH. 

End of Ixlrilg: 94'bls. 

SITE: 3 

CL 

REMARKS 

boitoll hole augers 
wi sallPlilg sirna: 

90'bls 
wi augers: 10'bis 

boitoll hole probe 



PROJECT: NAS Cectl Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-35 

~C_L_~_NT __ :_S_O_UT_H_O_I_VN_A_V_F_A_C_EN_G_C_O_M ______________________ ~-----------------L-~-~--CT---N-O:-7-5-37---0-3------~~ 
DRILLING SLlJCONTRACTOR: Layne Environmental Services DATE STARTED: 09-03-93 COMPlETED: 09-04-93 

DRILL RIG: Gus Pech BR22 

GROIJIID aEV.: ee.o FT. NGVO 

LOGGED BY: M. Pijnenburg 
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...J W CD J: 
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_01----1 2-4 
,~ 38.2 

10-1\ 
_i---i 4-8 
,~ 37.7 
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,~ 
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8-8 
315 

DRILL MTtIl.: 4.25" 10 HSA SA".,. MlHD.: Aqua Probe ~OTECTION LEVEL: 0 

MONITOR INST.: Microtip-PIO TOTAL DEPTH: 93 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANDONMENT DATE: 09-04-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-54,0 Sand (Sf/, lOOX, lJIartz, rwedilll to ight brown. I1I!diun-lrailed, 
sub-roonded, occasilnal1y siH~, 

PAGE 1 of GS 3 35 .ABB FN\t 

SP 

REMARKS 

V-U·lJs: coouraous 
spll-spooos 

groundwater encoonlered 
wi sanplilg strilg: 

o 
wi augers: dr~ 

wi sanplilg strilg: 
o 

wi augers: 8'bls 

wi sinplilg strilg: 
o 

wi augers: 8'bls 

I.INFNT.AL SERVICES, INC, 

~ 

~ 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG OF BORING: GS-3-35 LOG of WELL: 

SOUTHOIVNAVFACENGCOM PROJECT 7537-03 

DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-03-93 COMPlETED: 09-04-93 

DRIlL RIG: Gus Pech 8R22 

GROLND aEV.: 66.0 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL MTI-D.: 4.25" 10 HSA SA"." MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PIO TOTAL DEPTH: 93 FT. 8LS DEPTH TO i 8 FT. 8LS 

HOLE ABANlONMENT DATE: 09-04-93 SITE: 3 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

Continued f GE 1 
Sandconlhted. 

54.0-70.0 Gayey Sand (SCI. IOO~ (JIartz. Jledhn 10 dark gray. fine-to 
lIediu .... lJ'aned. sub-rounded, noderately wei sated, clayey. 

70.0-91.0 Sandy CIiIy (all. IOO~ (JIartz, Jledhn to dark gray, dense, sandy, 
soft 10 hard, plastic, lIast, narly, fine shel fragllents l!sille. 

u ~ §...J 0« 
...Jal ...J 

u 
~~ 
.... eIl -...J 

CL 

REMARKS 

wi salllllilg slrilg: 
o 

wi augers: ·4'~s 

wi salllllilg slrilg: 
o 

wi augers: dry 



PRO.JECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-35 

rC_L_E_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ,-________________ ~PR __ O_.JE_CT __ N_O_:_7_5_37_-_0_3 ______ ~. 

DRIlLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 09-03-93 COMPLETED: 09-04-93 

DRIlL RIG: Gus Pech BR22 DRIlL MTKl.: 4.25" ID HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GRO~D ELEV.: 66.0 FT. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 8 FT. BL:, 
-----I 

LOGGED BY: M. Pi inenburg HOLE ABANJONMENT DATE: 09-04-93 SITE: 3 
~------------------------~----------------------------------------~------------------------~ 
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-' u W« (i5 «--'> ....... Q.. e Q..a: C/J C/Jo. ~w :;r:: 00. 

~~ 0 «~ 

-' w III ::I: 

u ~ 8-' « 
SOIL/ROCK DESCRIPTION -,a5 -' u 

AND COMMENTS ~~ -' 

Continued from PAGE 2 
~C/J :3 ::; C/J 

Silndy C/ily contiwed, CL 

9lo-93.0 C!ilY (CH, lOO%, nediln to l\tll gray, dense, soli to hard, ooistto ___ :.= CH 
dry, hmogeneous, plastic. -==-= i":.. __ _ 

Sanples colected were analyzed for lffPA Method aOIOla020 and TPH. r---

End of !Drng: 93'bls. 

REMARKS 

botton hole augers 
wi sanplilg s1ril~ 

aa'bls 
III augers: 8'bls 

bo lion hole prooe 

PAGE 3 of GS-3-35 ABB ENV ""I~N .... t:':NTAL SER'VI":!ES. INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-36 

SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SL8CONTRACTOR: Layne Environmental Services DATE STARTED: 09-04-93 COMPlETEll:-05-93 

DRIlL RIG: Gus Pech BR22 

GRO~D aEV.: 70.7 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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DRIlL MTHJ.: 4.25" ID HSA SA,.." MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 94 FT. BLS 

HOLE ABANlONMENT DATE: 09-06-93 

Sii'ndcontilJed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

52(}-72.0 Sii'ndy Clay (aJl1oo%, (JIarlz, nedhn gray 10 blueish-greEn, 
dense, sandy, soft, pliable, noist, honogeneous. fragnenls visille. 

72(}-94.0 Clayey Sii'nd (SCI, 1oo%, (JIartz, nedhn gray, fine-to 
nedlu .... {Janed, sub-rounded, poorly sorted, clayey, nariy, soft 
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U 
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SP 

CL 

SC 

LEVEL: 

REMAf- _ 

wi sa,.,lng strn~ 
Srbls 

wi augers: 10'bls 

wi sa,.,lng strn~ 
74'bls 

wi augers: IO'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-3E1 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-04-93 COMPlETED: 09-05-93 

DRn.L RIG: Gus Pech 8R22 

GROlJllD ELEV.: 70.7 FT. NGVD 

LOGGED BY: M. Piinenburg 
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DRn.L MTKl.: 4.25" ID HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 94 FT. 8LS DEPTH TO i 8 FT. 8lS 

HOLE ABANlONMENT DATE: 09-0El-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 ~d {Sf/, 1001, (JIartz, ooderate yelowiSl-1lrown to dart brown. 
lIediu ..... gailed, sub-rounded, !:Corty to ooderately wei sa-led, occaskmaly 
slly. 

SITE: 3 

SP 

REMARKS 

oraDS: CmDI1IOUS 

spll-spoms 

groundwater encoonlered 
wi sa~lilg slrilg: 

o 
",I augers: dry 

",I sa~lilg slrilg: 
S'bls 

wi augers: l2'bls 

wi sa~lnll slrilg: 
29'bls 

wi augers: 8'bls 

PAGE 1 of GS-3-36 ABB ENVIRONMENTAl SERVICt::S, INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

CLIENT: SOUTHDIVNAVF ACEN 

DRn.LING S\BCONTRACTOR: Layne Environmental Services DATE STARTED: 09-0fl-93 

DRn.L RIG: Gus Pech 8R22 

GROlJllD aEV.: 70.7 FT. NGVO 

LOGGED BY: M. Pijnenburg 

J: 
I- . 
a... I-
WlJ.. 
0 

45 

50 

55 

flO 

fl5 

70 

75 

80 

J: 
I- • 
a... X 
W-o a:: 

I-
'4 
~ ..... 

52-56 
lIater 

72-76 
lIater 

...J c: 
W4 ~ ...J> 
a... a:: !/l 
~w ~ 

~\iE 0 
...J 
CD 

W 
U 
4-
a... E 

8& 
4~ 

W 
J: 

DRn.L MTIil.: 4.25" ID HSA SAfIF. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 94 FT. 8LS 

HOLE ABANlONMENT DATE: 09-07 -93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
Sandcontmed. 

5Zo-9l0 Clayey Sand (SC), IOO~ ~artz, nedilR gray, fine-graned, 
sub-angular, IIOderately llel sorted, clayey, soft. 

LOG OF BORING: GS-3-37 

~ 
4 
...J 
u 

NO: 7537-03 

COMPlETED: 09-07 -93 

LEVEL: 0 

REMARKS 

III sa~lilg strilg: 
nJa 

III augers: nJa 

III sa~lilg strilg: 
Trbls 

III augers: IO'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
f LOG of WELL: LOG OF BORING: GS-3-37 

ClIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-08-93 COMPlETED: 09-07-93 

DRD.l RIG: Gus Pech BR22 

GRO~D ELEV.: 70.7 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DRD.l MTHJ.: 4.25" ID HSA SAff'. MTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 94 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANlONMENT DATE: 09-07-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
ClaYI!'f Sind cont .... ed. 

91G-94.0 Sindy Clay (aJ~ tOOx. (JIartz, llediun gray, dense. sotl, silldy. 
plastic, nolst. honogeneous. 

Sanples colected were analyzed for USEPA Method 8010/8020 and TPH. 

End of berng: 94'bls. 

u 
§ 
...J 

£ 
l-
::; 

-. 
--. 
--. 
----. 
--------. --

(/) 

...J 
(/) 

g 4 
...J 
U :x 

>- ...J 
(/) (3 

(/) 

SC ----
--_. 
-_. 
--
-

-------
CL 

REMARKS 

bolton hole augers 
wi sa..,tng strng: 

93'tjs 
wi augers: 2Tbls 

bolton hole probe 

PAGE 3 of GS-3-37 ABB ENVIRONMENTAL SERVI,~E:S. INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG of WELL: LOG CE BORING: GS-3-36 

CLIENT: SOUTHDIV 

Dlm.LING SLeCONTRACTOR: Layne Environmental Services DATE STARTED: 09-04-93 COMPlETED: 09-05-93 

DRIlL RIG: Gus Pech BR22 

GROlJolD ELEV.: 70.7 FT. NGVO 

LOGGED BY: M. PI jnenburg 
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DRIlL MTtIl.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 94 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANDONMENT DATE: 09-0e-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

rom PAGE 2 
(]ayey SaIld conlmed. 

SaIlPieS colecled were analyzed for lJS£PA Hetood 8010/8020 and TPH. 

End of oorilg: 93'bls. 

REMARKS 

boltoll ooie augers 
wi sallPllng strln~ 

n/a 
III augers: n/a 

boltoll ooie probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-37 

rC_L_~_NT __ :S_O_U_T_H_OI_V_N_AV_F_A_C_E_NG_C_O_M ____________________ -. ________________ ~_PR __ OJ_E_CT __ N_O_:7_5_3_7-_0_3 ______ ~. 
ORn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-06-93 COMPlETED: 09-07-93 

ORn.L RIG: Gus Pech BR22 

GROlJ,lO ELEV.: 70.7 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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ORn.L MTtf].: 4.25" IO HSA SA,.,. MTHO.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 94 FT. BLS DEPTH TO i 10 FT. BLS 

HOLE ABANJONMENT DATE: 09-07-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-4.0 Sand {Sf/. lOOl (JJartz. caorless 10 vert light brolin, IlediJlI-grained, 
sub-roonded, well sorled. 

4.0-11.0 Sandy C/;Jy {CU, 100l (JJartz, ight brown to dusky red, dense. hard, 
drt, wei ctnpacted, non plastic. 

6.0-52.0 Sand {SP/, loox. (JJartz, ighl brown, lIediun-\raned, sub-rounded, 
well sorted, occasionaly sily. 
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SP 

REMARKS 

0-JJllTs: conllnuous 
spiHpoons 

groundwater encountered 
wi sallPlng strng; 

o 
wi augers: dry 

wi sallPlng strng; 
o 

wi augers: 13'bls 

wI sallPlng strllg; 
3:l.S'bls 

wi augers: 12'bls 

PAGE 1 of GS 3 37 ABB EN\r --- .- "-AL SFRVI':!ES, INC, 
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RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: GS-3-38 

GCOM 7537-03 

DRn..LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-13-93 COMPLETED: 09-14-93 

DRn..L RIG: Gus Pech 8R22 

GROUND ELEV.: 71.0 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRn..L MTKI.: 4.25" ID HSA SAMP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 94 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABAI>IlONMENT DATE: 09-14-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-52.0 Sand {SPI. l00X, (JIartz, I1edhn brown 10 ight gray, fine-to 
I1ediurt-gailed, sub'1'ounded, ooderately wei sorted, (X;casionaly sily, 
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SP 

REMARKS 

spll-spoms 

loll sa~lilg strilg: 
o 

loll augers: dry 
groundwater encountered 

loll sa~lilg strilg: 
C'bls 

loll augers: S'bls 

loll sa~lilg strilg: 
o 

loll augers: S'bls 

t 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-38 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SUBCONTRACTOR: layne Environmental Services DATE STARTED: 09-13-93 COMPLETED: 09-14-93 

DRILL RIG: Gus Pech BR22 DRILL MTIfJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

GROUND aEV.: 71.0 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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MONITOR INST.: Microtip-PID TOTAL DEPTH: 94 FT. 8lS 

HOLE ABANDONMENT DATE: 09-14-93 

Sandcontilued. 

SOll/ROCK DESCRlPTlON 
AND COMMENTS 

Continued from PAGE 1 

5Z(}-72.0 Sandy Clay (a/~ tOO%, ~artz. lledhn gray to blueish-green, 
dense, soft, sandy, pliable, !loist, hol1Ogeneous. 

7Z(}-94.0 CIiIyey Sartd (SCI, IOO%, ~artz, IlediUli gray, fine-to 
!ledlun-lJ'ained, sub-rounded, poorly sorted, clayey, llarly, sofl 

: .. : ..... : .. :: ... 
" " " ...... 
::"::":':'" 

'":::,,,:::.,: 

:}.:./<.:;.:.:.~: 

DEPTH TO i 10 FT. 8lS 

ISITE: 3 

~ « 
...J i REMARKS 

SP 

Cl 

SC 

loll sa~lilg strilg; 
48'bls 

loll augers: tZbls 

wi sa~lilg strilg; 
7Sbls 

loll augers: to'bls 

PAGE 2 of GS-3-38 ABB ENVIRot,lur"'LITAL ~t:.MV.L~t:.~. INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHOIVNAVFACENGCOM 

DRIlLING SLEICONTRACTOR: Layne Environmental Services DAle STARTED: 09-13-93 

DRIlL RIG: Gus Pech BR22 

GROUND ElEV.: 71.0 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL NTIil.: 4.25" ID HSA SAN'. NTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 94 FT. BLS 

HOLE ABANJONMENT DAle: 09-14-93 

u 
§-, 

SOIL/ROCK DESCRIPTION -,g 
AND COMMENTS ~~ 

I-Ul 
~ 

Clayey Sand conthed. 

SalipleS colected \/ere analyzed for USEPA tElhod 8010/8020 and TPH. 

End of borng: 94 'bls, 

LOG OF BORING: GS-3-38 

PROJECT NO: 7537-03 

COMPlETED: 09-14-93 

IOO,/\TC:I"'T'TIUI LEVEL: 0 

t3 
4 
-' u 
-' 
0 
Ul 

SC 

REMARKS 

bolloll hole augers 
III sa,-,Iilg string: 

85'bls 
III augers: 10'bls 

bolloll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I lOG 01 WEll: lOG OF BORING: GS-3-39 

~C_l_~_NT~:_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~PR __ 0_JE_CT ___ NO_:_7_5_37_-_0_3 ______ ~. 

DRIllING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-15-93 COMPLETED: 09-16-93 

DRIll RIG: Gus Pech 8R22 

GROUND ElEV.: 64.6 FT. NGVD 

lOGGED BY: M. Pi jnenburg 

I I- . 
a...1-
wu.. 
a 

5-

10-

15-

20-

25-

30-

35-

40-

I I- . 
a... X 
w~ 

aa: 
.~ 

a...~ 
~ ..... 
Ul 

2-4 
soi 

4-d 

soi 

8-12 
water 

18-22 
water 

28-32 
water 

C W 
....I U w< ~ <-

....I> a... E 
a... a: Ul Ula. 
~w 3: aa. <I- 0 <~ 

Ul~ ....I W cD I 

, 2-2 0-2 
~Z7 

2-5 
r....l~---1 2-4 
,~ 5.1 

6-6 , 4-6 
8-12 4.7 f--
15-16 , a-8 
16-18 za -
21-20 

DRIll MTI-Il.: 4.25" 10 HSA SAfoF. MTHD.: Aqua Probe PROTECTION lEVEL: D 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTH: 94 FT. 8LS 

HOLE ABANlONMENT DATE: 09-16-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 SiJnd (SPI, l00~ (JIariz, lleditn brown 10 Ighl gray, nedurt-grained, 
sub-angular 10 sub-rounded, IIOderalely wei saled, occasionally slly. 

':':'::::':':.:,:::':', 
:':";';"::": 

DEPTH TO i 5 FT. 8LS 

SITE: 3 

SP 

REMARKS 

u-o ms; connnuous 
spil-spoons 

groundwater encountered 

wi sanplng strng; 
o 

wi augers; dry 

wi sanplng strng; 
22'bls 

wi augers; S'bls 

wi sanplng strng; 
33'bls 

wi augers; 3'bls 

PAGE 1 of G8-3-39 ABB ENVIRO~MFNTAL SERVIGt:':S, INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: 

SOUTHOIVNAVFACENG 

DRD.lING SlECONTRACTOR: layne Environmental Services DATE STARTED: 09-15-93 

DRD.l RIG: Gus Pech BR22 

GROUND ElEV.: 64.6 FT. NGVO 

lOGGED BY: M. Pi inenburg 
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DRD.L MTtIl.: 4.25" 10 HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTI-t 94 FT. BlS 

HOLE ABANDONMENT DATE: 09-16-93 

Sandcontmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

52.0-72.0 Sandy Clay (CLJ( lOOX, (JIartz, IEdhn gray to bluelsh-green, 
dense, soft, sandy, pliable, 1I0ist, hollOgeneous. 

72.o-S4.0 Gayey Sand (SCll/itll 9IeI~ clayey sand, 801, Quartz. lIediuli 
gray, fine-to IEdiu"-lraned, sub-angular, poorly scrted: shel, 201, veil 
pale orange, SIIalto large angwar fraglEnts, SOlE reliacenent features 
visible. 

LOG OF BORING: GS-3-39 

COMPlETED: 09-16-93 

IDD'"lTC~f'T·r,u.1 LEVEL: 0 

CL 

S~L 

REMARKS 

III sallPlng siring: 
SO'bls 

III augers: S'bls 

III sallPllng siring: 
as'bls 

III augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-15-93 

DRILL RIG: Gus Pech 8R22 

GROUND ELEV.: 64.6 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL MTKI.: 4,25" ID HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 94 FT. BLS 

HOLE ABANDONMENT DATE: 09-16-93 

Oayey SiJnd lIilll Shellcontooed. 

SallpleS colected were analyzed for USEPA Nelt.:td 8010/8020 and TPH. 

End of oorng: 94'bls. 

LOG OF BORING: GS-3-39 

PROJECT NO: 7537-03 

COMPlETED: 09-16-93 

LEVEL: 0 

REMARKS 

bottoll hole augers 
wi sallPlng slrng: 

78'bls 
wi augers: 8'bls 

bottoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

CLIENT:SOUTHOIVNAVFACENGCOM 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-16-93 

DRIlL RIG: Gus Pech 8R22 

GROUND ELEV.: 64.8 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRIlL to4THJ.: 4.25" 10 HSA SA"'. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTtt 83 FT. 8LS 

HOLE ABANDONMENT DATE: 09-17-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

2.0-52.0 Sand (SPI. tOO%, (JJartz, dar1c brown 10 black, fne-grained, 
sub-allijular 10 sub-roynded, ooderatety wei socied, occasi:malty sity or 
clayey. 

8.0-52.0 clior challije; light gray to lIed.1I1 Irown. 

LOG OF BORING: GS-3-40 

PROJECT NO: 7537-03 

m 
<t 
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<3 
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COMPlETED: 09-17-93 

LEVEL: 0 

8 FT. 8LS 

REMARKS 

groundwater encountered 
wi sanplng strng; 

o 
wi augers; S'bls 

wi sanplng strng; 
22'bls 

wi augers; 8'bls 

wi sanplng strng; 
23'bls 

wi augers; S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-40 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-16-93 COMPLETED: 09-17-93 

DRILL RIG: Gus Pech BR22 

GROUND aEV.: 64.8 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRn.L MTI-Il.: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 83 FT. 8LS DEPTH TO i 8 FT. BLS 

HOLE ABANJONMENT DATE: 09-17-93 SITE: 3 

S;ndconlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

5Zo-72.0 S;ndy Clay ralt l00~ ~artz, lledh .. gray 10 blueish-green, 
dense, sott, sandy, pliable, lIoisl, rollOgeneous. 

no-8la OiJYI!'/ Sind rSCllllh 9IeIl clayey sand, SOX, Quarlz. lIediuli 
gray. fine-Io Ilediurt-l1ailed. sub-angular, poorly sO'led; Slel, :lOX. 1ery 
pale orange. 5IIaiio large angliar fragllenls. SOlie replacement features 
1islble. 

83.0 IJoIOIIle, I~ pale yelowish-gray. hii'd. calcareous, fosslBerous. 
possible 1001 caC03 replacellenl of lossls. 

SalipleS colected were analyzed for USEPA Nethld S010180:z0 and TPH. 

End of borilQ; S3'bls, 
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SP 

CL 

sc. 
SHELL 

OLOMIT 

REMARKS 

wi sa~lilg slrilg: 
28'bls 

wi augers: S'bls 

wi sa~lilg slrilg: 
88'bls 

wi augers: 4 '~s 

bolloll role augers 
wi sa~lng slrng: 

71l"bls 
wi augers: S'bls 

bolloll hlle probe 

PAGE 2 of GS-3-40 A88 ENVIRuNMI:.NT AL SFR'v L.;1:.t). INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-41 LOG of WELL: 

CLIENT: SOUTHDIVNAVFACEN PROJECT NO: 7537-03 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-17-93 COMPlETED: 09-18-93 

DRILL RIG: Gus Pech BR22 

GROUND ELEV.: 67.4 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRILL MTHl.: 4.25" IO HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 87 FT. 8LS DEPTH TO i 8 FT. 8LS 

HOLE ABANl."MENT DATE: 09-18-93 3 

Sandconli"wed. 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

AG 

520-87.0 Sandt Clay raJI. I()()~ OIarlz, llediln gray to blueish-green, 
dense, st'll, sandy, pliable, 1I0isl, hollOgeneous. 

87.0 lJdoIIie, I~ pale yelowlsh-gray. very hard. calcareous, fosslllllous, 
poSlibe 1001 CaOl3 replacenent of lossls. 

Sall!lles colected were analyzed tor USEPA Nethod 8010/8020 and lPH. 

End 01 bori'og: 87'bls. 

SP 

" " .......... 
Cl 

OlOMIT 

REMARKS 

wi sallPlilg strilg: 
5fbls 

wi augers: O'bls 

wi sallPlng strng: 
69'bls 

wi augers: 6'bls 

boUoll hole augers 
wi sillIPlng strng: 

lI'bls 
wi auGers: Ifbls 

boUoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I lOG of WELL: lOG OF BORING: GS-3-41 

ClIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: layne Environmental Services DATE STARTED: 09-17-93 COMPLETED: 09-18-93 

DRILL RIG: Gus Pech 8R22 

GROUND REV.: 67.4 FT. NGVO 

lOGGED BY: J. Weatherly 
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DRILL MTHJ.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION lEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 87 FT. 8lS DEPTH TO i 8 FT. 8lS 

HOLE ABANDONMENT DATE: 09-18-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.0 Sand (SPI i1fId Sit (SN/, sand, 951, Quartz. dark brown to Ight brown, 
file-to llediln-graned, sub-angular, noderately weU sorted: sll 51 

2.0-52.0 Sand (SPI, 1001, QUartz, Ight gray to nedlun browl\ line-to 
nediun-IJ"aned, sub-angular, noderately weU sorted, occasionaly slty. 

4.0-8.0 coklr change: llediln reddish-gray to reddsh-trown. 

8.0-52.0 c(jor change: light gray to nediln trown. 

PAGE 1 of GS-3-41 
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REMARKS 

o-lfIrs: conunuous 
splt-spoons 

groundwater encountered 
wi salllling strn~ 

o 
wi augers: 8'bls 

wi salllling strng: 
24'bls 

wi augers: 10'bis 

wi salllllilg strng: 
32'bls 

wi augers: 8'bls 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

CLIENT:SOUTHOIVNAVFACENGCOM 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-19-93 

DRILL RIG: Gus Pech BR22 

GROUND ELEV.: El2.0 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRILL MTIil.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 83 FT. BLS 

HOLE ABAft[JONMENT DATE: 09-19-93 

SOIL/ROCK DESCRlPTION 
AND COMMENTS 

2.0-4.0 Sand (SPI and Sit (SJII. sand, 90S, QUiJ'Iz, dart \ray 10 dark brown 
to black, file-Io lIedilll'1lralned, sub-angular, well sorted, hollogenous, very 
wet siR, 101 

4.0-52.0 Sand (SPI, 1001 quartz, IledlUli gray to reddlsh-gray with zones 
of diJ'k gray 10 dart brown, fine-to lIedil ..... grained, sub-angular to 
sub"'foonded, lIoderately well 10 well mrted, occaslonaly slly or clayey. 

8.0-52.0 caor change; light gray to lIedilli brown. 
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LOG (E BOAING: GS-3-42 

PROJECT NO: 7537-03 

~ 
"" ...J 
u 
...J 
:5 
I/l 

COMPLETED: 09-19-93 

LEVEL: 0 

4 FT. BLS 

REMARKS 

groundwater encoonlered 
wi sa"'l~g str~g: 

o 
wi augers: dry 

wi sa..,l~g str~g: 
22'bls 

wi augers: 4 'Us 

wi sa"'l~g str~g: 
28'bls 

wi augers: "'Us 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-42 

~C~L~~~N_T_:_S_OU_T_H_D_IV_N_A_VF_A_C_E_N_GC_O_M ____________________ -, ________________ ~_~ __ OJ_E_CT __ N_0_:7_5~3_7-~0~3 ______ ~. 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-19-93 COMPLETED: 09-19-93 

DRILL RIG: Gus Pech 8R22 

GROUND 8..EV.: 62.0 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRIlL MTtIJ.: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe ~OTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 83 FT. 8LS DEPTH TO i 4 FT. 8LS 

HOLE ABANDONMENT DATE: 09-19-93 SITE: 3 

Sc1ndconlOied, 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

5Zo-8l0 Sc1ndy Clay (eLI. IOO%, !JJartz, IledilJlgray 10 blueisn-green, 
dense, plaslic and pliable iI zones. hollOgeneous. sof~ weI. 

83,0 DriOllite, 100%, pale yelowish-gray, 1ery hard, calcareous, lossillerous. 
possible 1001 CaC03 repiacellent 01 lossls, dHflcuH to fracture, 

SalipleS colecled were analyzed for l.eEPA Method 8010/8020 and TPH. 

End 01 oorilg: 83'bls, 

PAGE 2 of G5-3-42 
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SP 

CL 

REMARKS 

wi sa..,lilg strilg: 
4S'bls 

wi augers; S'bls 

wi sa..,liIg strilg: 
88'bls 

wi augers: 8'bls 

boiloll hole augers 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHOIVNAVFACENGCOM 

DRIlLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-20-93 

DRn.L RIG: Gus Pech BR22 

GROUND ELEV.: 1:11:1.3 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRIlL MTHJ.: 4.25" 10 HSA SA..,. MlHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 81:1 FT. BLS 

HOLE ABANDONMENT DATE: 09-20-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

gray 
wHh ZIJIeS of tan to gray, fine-to lIedlulI-lJailed, sub-an~lar to roonded, 
well !IIrted; slH, 51 

2.0-52.0 SInd (SP}, 1001 ooartz, gray to brown to black, file-to 
lIediulI-lJailed, sub-an~lar to sub-roonded, wei sated, !llile sit and 
organics. 

4.0-8.0 color change; lledull gray to reddlsh-;jray 10 brown. 

a.(}-52.0 cdor change; light gray to lIedulI 1J0wn. 

LOG OF BORING: GS-3-43 

PRO.JECT NO: 

COMPlETED: 09-20-93 

11XI,/\TIC:f'YTTI\U LEVEL: 0 

REMARKS 

groundwater encoontered 
wi sa".,lilg strilg: 

o 
wi augers: dry 

wi sa".,lilg strilg: 
23'bls 

wi augers: 7"bls 

wi sa".,lilg strilg: 
30'bls 

wi augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELl: LOG OF BORING: GS-3-43 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ,-________________ ~_~_O_J_ECT ___ NO_:_1_5_31_-_0_3 ______ ~. 

DRn..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-20-93 COMPlETED: 09-20-93 

DRn..L RIG: Gus Pech BR22 

GROUND aEV.: 66.3 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRn..l MTtIl.: 4.25" 10 HSA SAW. MTHD.: Aqua Probe ~OTECTION lEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 86 FT. BLS DEPTH TO i 4 FT. BLS 

HOLE ABAfIIlONMEHT DATE: 09-20-93 SITE: 3 

Sandconti'wed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

52.0-85.0 Sandy Clay fC1.l, 100X. (JIartz, medilll gray to blueish-green, 
dense, plastic and pliable, hollOgeneous, soft wet. 

85.0-86.0 DaDIIle, loox. pale yelowlsh-gray, ,ery hard, calcarmus, 
fassilferous, possille 001 CaCOJ replacement of fossils, dlfflc~t to 
fracture. 

SaIIples calected were analyzed lor USEPA Nettod 8010/8020 and lPH. 

End of boring; 88'bls. 
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SP 
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/ / OLOMlT 

REMARKS 

wi sanolng strng: 
53'bls 

wi augers: 10'bl$ 

wi sanolng strng: 
68'bls 

wi augers; 10'bis 

wi sanolng strng: 
80'bls 

wi augers: 8'bls 

boUoll tole augers 

boUoll tole probe 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-44 

CLIENT:SOUTHOIVNAVFACENGCOM NO: 7537-03 

ORn.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-21-93 COMPlETED: 09-22-93 

ORn.L RIG: Gus Pech 8R22 

GROUND 8.EV.: 64.1 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRn.l MTtI].: 4.25" 10 HSA SA,..,. MlHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 82 FT. 8LS 

HOLE ABANDONMENT DATE: 09-22-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

wdh IIl1I!S of gray to black, fine-to IEdhn-grailed, sub-angular 10 
rounded, well sorted: sin, 51 

2.0-52.0 Silnd (SPI, 100l ouartz, gray 10 brown to black, file-to 
lIediulI-jJaned, sub-angular to sub"'founded, wei sll'ted, solie sit and 
orgarics, 

4.0-8.0 color cIlange: IEOiJll gray to reddlsh-gray to brown. 

8.0-52.0 clior change: light gray to lIediJll trOWl\. 
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lEVEL: 0 

TO i 6 FT. 8LS 

SITE: 3 

~ 
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(3 
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REMARKS 

groundwater encountered 
wi sa..,tng strnlJ 

o 
wi augers: dry 

wi sa..,lilg strillJ 
23'bls 

wi augers: IO'bls 

wi sa..,lilu strilg: 
34'bls 

wi auuers: Ifbls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-44 

rC_L_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~_~_0_J_ECT ___ N_0:~7~5_3_7-_0~3 ______ ~ • 
DRD..LING S\ECONTRACTOR: Layne Environmental Services DATE STARTED: 09-21-93 COMPlETED: 09-22-93 

DRn.L RIG: Gus Pech BR22 

GROLND aEV.: 64.1 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRILL MTI-D.: 4.25" ID HSA SA"'. MTHD.: Aqua Probe ~OTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 82 FT. BLS DEPTH TO i 6 FT. BLS 

HOLE ABANDONMENT DATE: 09-22-93 SITE: 3 

Sind contilued. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

5zo-azo Sindt C1i1y fOol, toos. ~artz, mediUII gray to bluelsh-green, 
dense, plastic and pliable, hollOgeneoos. soIL wet. 

azo Do/aile, too:r, pale yelaotish-gray, yery hard. calcarmus. lossille'ous. 
possible 1001 CaC03 replacement of fossls, dlfflcun to fracture. 

SallpleS colected were analyzed for l1iEPA Method 8010/8020 and lPH. 

End of borilg: 82'bls. 

PAGE 2 of GS-3 44 

SP 
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OLOMIT 

REMARKS 

wi sa~lillI stril~ 
53'bls 

wi augers: to'bls 

bottoll hole augers 
wi sa~tilg stril~ 

7rb1s 
wi augers: 7'bls 

bottoll hole prooe 
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RI OUs 1,2,7 
LOG 01 WELL: 

SOUTHDIVNA 

DRIlLING SlJ3CONTRACTOR: Layne Environmental Services DATE STARTED: 09-27-93 

DRIlL RIG: Gus Pech 8R22 

GROUND 8..EV.: 69.9 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRIlL MTtIl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 94 FT. 8LS 

HOLE ABAItlONNEHT DATE: 09-28-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

l00X, (JIariz, pale yelowlo dart brown. fine"1jraned, 
sub-rounded, wetl sorled, orgillics iI darter zone. 

2.0-4.0 cmor change; wNte 10 pale gray. 

4.0-8.0 coklr change; piie gray to zones of yelowish""1lrange and lIedilll to 
dart gray. 

6.0-'6.0 cmor change; pale gray. 

'6.0-18.0 coklr change; yetklwish-orange. 

18.0-52.0 coklr change; Ight gray to IlediUli brown. 

LOG OF BORING: GS-3-45 

PROJECT NO: 7537-03 

COMPLETED: 09-28-93 

IDa,r\TIC:I"T'Tn ... LEVEL: D 

REMARKS 

wi sallPlilg strili 
o 

wi augers: dry 
groundwater encountered 

wi sallPlilg strili 
o 

wi augers; l3'bls 

wi sallPlng strn~ 
32'b1s 

wi augers; trbls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-45 

rC_L_~_NT __ :_S_O_UT_H_D_IV_N_A_V_F_A_C_EN_G_C_O_M ______________________ ~----------------~-PR-0-J-E-CT--N-0:-7-5-3-7--0-3------~. 
DRn..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-27-93 COMPlETED: 09-28-93 

DRn..L RIG: Gus Pech BR22 

GROUND B.EV.: 89.9 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRn..L MTItl.: 4.25" ID HSA SArfJ. MlliD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 94 FT. BLS DEPTH TO i 10 FT. BLS 

HOLE ABANJONMENT DATE: 09-28-93 SITE: 3 

Solndconlmed. 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

Continued from PAGE 1 

52.0-90.0 Solndy CIi1y faJ, tOOl, lJIartz. IEdlln gray to bluelsh-green, 
dense, plastic and pliable. oollOgeneous. sof~ wet. SOlE traces of fossl 
IImerial near 90'bls. 
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SP 

CL 

REMARKS 

11'1 sa~lng strng: 
54'bls 

11'1 augers: 9'bls 

11'1 sa~lng strng: 
Trbls 

11'1 augers: S'bls 

PAGE 2 of GS 3 45 ABB F'NVrRnNt.tF'NT AI ~F'RVtCE"S INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-45 

SOUTHOIVNAVFACENGCOM PROJECT NO: 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-27-93 COMPlETED: 09-28-93 

DRILL RIG: Gus Pech BR22 DRILL MTtIl.: 4.25" IO HSA SA..,. MlHD.: Aqua Probe PROTECTION LEVEL: 0 

GROUND 8..EV.: 69.9 FT. NGVD 

LOGGED BY: J. Weatherly 
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MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 94 FT. BLS 

HOLE ABANlONMENT DATE: 09-28-93 

Sandy CIiIy conlilJed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

E 2 

9o.(}-94.0 Do/Ollie. l00S. pale yelowish-gray, ,ery hard. calcareous, 
fossllferous, possille 001 CaCOl repiacelEnt of fOSSils. dlfflc .. t 10 
fracture. 

SaIiPIeS colecled were analyzed for U!£PA Method 8010/8020 and lPtl 

End of IxIrilg: 94'bls. 
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TO i 10 FT. BLS 

REMARKS 

bolloll hole augers 
wi sallPllng string: 

92'bls 
wi augers: 9'bls 

bolloll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 J LOG of WELL: LOG OF BORlNG: GS-3-46 

CLIENT: SOUTHDIVNAVF ACENGCOM PROJECT NO: 7537-03 

DRIlLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 09-30-93 COMPlETED: 10-01-93 

DRILL RIG: Gus Pech8R22 

GROUND ElEV.: 83.2 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRIlL MTHl.: 4.25" 10 HSA SANP. MTHD.: Aqua Probe PROTECTION LEVEl: 0 

MONITORINST.: Microtlp-PIO TOTAL DEPTH: 80 FT. 8LS DEPTH TO i 5 FT. 8LS 

HOLE ABANDONMENT DATE: 10-01-93 SITE: 3 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

0-2.0 Silnd (SP!. l00x, lJIartz. dark brown to black. fne"1)rained. 
sub"'foonded. well sated. sone agarics and calcareous fragnents. 

2.0--4.0 Silnd (SP! and SII (SNI. sand. 90ll:. qucrtz. black. line-to 
nediun-!1aned. sub-anlJllar. wei sated. lert wei. 

4.0-52.0 Silnd (SP!, 100l!:. lJIartz, pale gray to wNte to dark brown 10 black. 
file-Io nediJn"1)raned, sub-angular. well sorted. occasionaly siiy. 

B.o-aO cola change; pale gray to light !1ay to nediJn brown. 

8.0-52.0 co or change; light gray to nediJn trOWl\. 

~ « 
..J 
u 
..J 
(5 
<fJ 

SP 
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lralJs: conunuous 
spll-spoons 

groundwater encoontered 

wi sanplng sirng; 
o 

wi augers: dry 

wi sanplng slrng: 
o 

wi augers: 5'bls 

wi sanplng slrng: 
2!i'bls 

wi augel1: -4 'tjs 
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RI OUs 1.2.7 
LOG of WELL: LOG OF BORDIG: GS-3-46 

........... 'I'"T NO: 7""7_"" 

mm..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 09-30-93 COMPlETED: 10-01-93 

DRILL RIG: Gus Pech BR22 

GROUND B.EV.: 63.2 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRILL MTtD.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 80 FT. BLS 

HOLE ABANDONMENT DATE: 10-01-93 

5.lndconthled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

5Zo-S0.0 5.lndy Clay (aI, 1001, <JJartz, lledhn gray to bllllislt1lreen, 
dense, plastic and pliable, oo.-Jgeneous, sot~ llet, na-eased clay content 
troll 74.o-ao.o·bls. 

So.O DoIoIIIII, loox, pale yelowlsh-gray, 1ery hard, calcareous, tossllferous, 
possible l00S caC03 replacellent of fossls, dHflcuH to fracture. 

SaIlPIeS colected llere analyzed for L5EPA Netood SOIO/S02O and lPH. 

End of borilg: SO'bls; 

SP 

CL 

OLOMIT 

LEVEL: 0 

REMARKS 

wi sa~lng slrng: 
k)'~s 

wi augers: S·bls 

wi sa~lng slrng: 
7Sbls 

wi augers: 4 '~s 

wi sa~lng slrng: 
78'bls 

wi augers: S'bls 

boltoll oole aUGers 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-47 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-01-93 COMPlETED: 10-02-93 

DRILL RIG: Gus Pech 8R22 

GROUND ELEV.: 56.4 FT. NGVO 

LOGGED BY: J. Weatherly 
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DRILL NTtIJ.: 4.25" ID HSA SANP. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 79 FT. 8LS DEPTH TO i 6 FT. 8LS 

HOLE ABANJONMENT DATE: 10-02-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-lO Si1nd (SPll(JOX, ~artz, darll brOllo 10 black, file""9rained, SP 
sub-angular, well sorted, SOlie organicS. 

3.0-52.0 Si1nd (SP), IOOX, ~artz, ighl 10 IEdhn brown 10 dCl"k brOlln, 
file-Io IlediJlI""9raned, sub-angular, weU sorled, occasionaly siiy. 

8.(}-52.0 cmor change; lIe<iuli 10 darll lJay. 

REMARKS 

v-a illS; connooous 
spll-spoons 

groundwater e~ounlered 
wi sallPlnll strng; 

o 
wi augers; dry 

wi sallPlng strrag; 
o 

wi augers; l8'bls 

wi sallPlrag strrag; 
o 

wi augers; 29'bls 

PAGE 1 of G8-3-47 ABB ENVIRONMENTAL SE:R·",[~E:S. INC. 
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RI OUs 1,2,7 
LOG at WELL: 

ENGCOM 

DRD..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-01-93 

DRn.L RIG: Gus Pech BR22 

GROltiD aEV.: 56.4 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRIll NTHl.: 4.25" ID HSA SANP. NTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTIt 79 FT. BLS 

HOLE ABANJONNENT DATE: 10-02-93 

Sandconli11ed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

52.0-79.0 Sandy (;by (aJ, l00X, (JIartz, gl1lyllil-brown, dense, fne-to 
lIedlUlt-l1aned, slightly plastic, hollogeneous, sol1, we~ dolOlllle fragllents 
at 79'bls 

79.0 DrIIr1IIle, 1001, pale yelowish-gray, yery hard, calcareous, lossllflnus, 
possible tOOl caC03 replacellenl oIlossls, dllllcu~ 10 lracture, 

Sallples colected were analyzed lor UEPA Method 8010/8020 and TPK 

End 01 bor~: 7S'bls. 

LOG OF BORING: GS-3-47 

SP 

CL 

OLOMIT 

COMPLETED: 10-02-93 

6 FT. BLS 

REMARKS 

III sallPlhg strng: 
o 

III augers: 40'bls 

bottoll hole augers 
wi sallPthg strng: 

78'bls 
III augers: t'~s 

bottoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-48 

~C~L=~~NT __ :_S_O_UT_H_D_IV_N_A_V_F_A_C_EN_G_C_O_M ______________________ ~----------------~-PR-O-J-E-CT--N-O:-7-5-3-7--0-3------~ • 

DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-01-93 COMPlETED: 10-02-93 

DRIll RIG: Mobil Drill B-57 

GROlJllD ElEV.: 59.3 FT. NGVD 

LOGGED BY: M. Piinenburg 
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DRIll MTtIl.: 4.25" IO HSA SAW. MlliD.: Aqua Probe PROTECTION lEVEL: D 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 74 FT. BLS DEPTH TO i 2.5 FT. BLS 

HOLE ABANJONMENT DATE: 10-02-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-74.0 Sty Si1fId fSJI/, l00~ (JIariz, Yer'l dark brown to nediln gray to 
gra'listrblue. Yer'l file-to fine-Iraned, sub-rounded, 1I00rt'l sorted, 511'1. 

SM 

REMARKS 

V-4-DIS: conu,..ous 
splt-spoons 

ground\llater encoontered 
wi sil~tng strng: 

o 
wi augers: dry 

wi sallPlng strng: 
o 

\III augers: dry 

wi sa~lng strng: 
o 

wi ilugers: 8'bls 

wi sil~lng strng: 
24 

\III augers: l'bls 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

SOUTHDIVNAVFACENGCOM 

DRn..LING SLBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-01-93 

ORn..L RIG: Mobil Drill 8-57 

GROltiD aEV.: 59.3 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DRn..L MTtIl.: 4.25" ID HSA SAMP. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 74 FT. 8LS 

HOLE ABANDONMENT DATE: 10-02-93 

Sly SiIIIIf conlkwedo 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SaIlPles colected were analyzed for lfEPA Method 801018020 and lPH. 

End of IxIr~ 74°blso 

LOG OF BORING: GS-3-48 

PROJECT NO: 7537-03 

COMPLETED: 10-02-93 

LEVEL: 0 

REMARKS 

wi sillIPlr.g strr.~ 
44°bls 

wi augers: 8'bls 

bottoll hole augers 
wi sallPlr.g slrr.~ 

88'bIs 
wi augers: a'bls 

bottoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 ., LOG of WELL: LOG OF BORING: GS-3-49 

~C_L_~_NT __ :_S_O_UT_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~_~_O_J_E_CT __ N_O_:7_5_3_7-_0~3 ______ ~. 
mm.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-02-93 COMPLETED: 10-03-93 

DRIl..L RIG: Gus Pech BR22 

GROUND aEV.: 65.6 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIl..L MTKl.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe ~OTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 90 FT. 8LS DEPTH TO i 5 FT. BLS 

HOLE ABANDONMENT DATE: 10-03-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-90.0 Silnd (Sfl, l00X, (JIartz, llediln brown to cGoness, very file-to 
fi1e-grained, sub-rounded, r.>derately wei sorted, oceaskmalty silly. 

SP 

REMARKS 

U-IIIJS; cmuMOUS 
spll-.poms 

wi sa..,lilg strilg: 
o 

wi augers: dry 
groundwater encountered 

wi sa..,lilg strilg: 
o 

wi augers: dry 

wi sa..,lilg strilg: 
22·bls 

wi augers; lTbls 

wi sa..,liIg strilg: 
30'bls 

wi augers: 8'bls 

PAGE 1 of GS-3-49 ABB ENVIRONMENTAL Sr:'R\I:-:t::S. INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-49 

SOUTHOIVNAVFACENGCOM PROJECT NO: 

DRILLING SLECONTRACTOR: Layne Environmental Services DATE STARTED: 10-02-93 COMPlETED: 10-03-93 

DRILL RIG: Gus Pech 8R22 

GROUND ELEV.: 65.6 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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DRILL MTIil.: 4.25" 10 HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTIt 90 FT. 8LS DEPTH TO i 5 FT. 8LS 

HOLE ABANDONMENT DATE: 10-03-93 

Sand conthied. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

.... : .... 

SITE: 3 

ill 
< 
-' u 
-' 
<5 
(/J 

SP 

REMARKS 

III sallPli'lg stri'lg; 
50'bls 

III augers: ·4'ljs 

III sallPli'lg stri'lg; 
72'bls 

III augm: S'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG at WELL: LOG OF BORING: GS-3-49 

rC_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ,-________________ ~PR __ O_JE_CT ___ NO_:_7_5_37_-_0_3 ______ _4. 
DRD..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-02-93 COMPlETED: :0-03-93 

DRD..L RIG: Gus Pech BR22 

GROUND aEV.: 65.6 FT. NGVD 

LOGGED BY: M. PI jnenburg 
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DRD..L NTHD.: 4.25" 10 HSA SAN'. NTHD.: Aqua Probe PROTECTION LEVEL: 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 90 FT. BLS DEPTH TO i 5 FT. ' 

HOLE ABANlONNENT DATE: 10-03-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Sandconlmed. 

SalipieS colecled were analyzed for USEPA Nethod aOIOla020 and TPH. 

End of borng: 90·bls. 

SP 

REMAp· $ 

bolton hole augers 
III sa~ng strng: 

nJa 
III augers: nJa 

bolton hole probe 

PAGE 3 of GS-3-49 ARR ENV· ... •••• ''':'NT AL SE'RVrCES INC. 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHDIVNAVFACENGCOM 

DRn..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-03-93 

DRn..L RIG: Mobil Drill 8-59 

GROUND aEV.: 53.9 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRn..L MTIIl.: 4.25" IO HSA SA,..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTH: ee FT. 8LS 

HOLE ABANJONMENT DATE: 10-03-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

1001, <JIartz, IEditn gray to blueisl\-ilreen, Ire-grained, 
sub-angular, III!U sorted, occasimaly silty in zones, organics at t~ 4'bls, 
increasilg clay content at deeper Inter/als. 

LOG OF BORING: GS-3-50 

PROdECTNO:7537-03 

~ 
~ 
~ 
u 
~ 

<3 
Ul 

COMPlETED: 10-03-93 

LEVEL: 0 

REMARKS 

groundwater encountered 

wi sanpllng string; 
o 

wi augers: 3'bls 

wi sanpllng string; 
2O'~s 

wi augers: 14'bls 

wt sanpllng string; 
2'bls 

wi augers: 3'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: lOG OF BORING: GS-3-50 

CLIENT: SOUTHDIVNAVF ACENGCOM PROJECT NO: 7537-03 

DRD..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-03-93 COMPlETED: 10-03-93 

DRD..L RIG: Mobil Drill 8-59 

GROUND ELEV.: 53.9 FT. NGVD 

LOGGED BY: J. Weatherly 
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DRD..L MTKI.: 4.25" 10 HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR lNST.: Mlcrotlp-PID TOTAL DEPTH: 66 FT. BLS 

HOLE ABANDONMENT DATE: 10-03-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
Sandcontmed. 

52.0-88.0 Sandy Clay fal, l00X, OJartz, grayish-brown 10 Ight gray, dense, 
plastic in zooes, fine-to lIediurJ-O"aned, fossi fragllents present n deeper 
zones. 

SaIiPIeS colected were analyzed for IJ!XP.l Nelhod 8010/8020 and TPH. 

End of borilg: Se'bls. 

DEPTH TO i 4 FT. 8LS 

SITE: 3 

~ 
..J 
U 
..J 

<5 (jJ 

SP 

CL 

REMARKS 

wi sanplilg strilg: 
45'bls 

wi augers: 1'~s 

bottoll hole augers 
wi sanplilg strilg: 

o 
wi augers: S'bls 

bottoll hole probe 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-51 

PROJECT NO: 7537-03 

DRD..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-04-93 COMPLETED: 10-05-93 

DRD..L RIG: Gus Pech BR22 

GROlJllD ELEV.: 53.9 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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DRD..L MTHJ.: 4.25" 10 HSA SA.,.,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 67 FT. BLS DEPTH TO i 5 FT. BLS 

HOLE ABANDONMENT DATE: 10-05-93 SITE: 3 

SOIl/ROCK DESCRIPTION 
AND COMMENTS 

IOOX, OJartz. very dark to light tJo~ fine-Iraned. 
sub-angular 10 sub-rounded. poorly to ooderately wei sorted. occasl:mally 
sily. 

24.0-27.0 CliJY (CHI. tOOx, very dark gray, plastic, sofl, dense. sandy. wet 

27 .0-87.0 SiJnd (SP}, loox, OJartz. IEdl ... 10 Ighl gray. flne-graned. 
sub-angular 10 sub-rounded. poorly 10 ooderalely wei sorted. occasionally 
sih, 
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REMARKS 

wi sa~llng siring: 
o 

wi augers: dry 
groundwater encounlered 

wi sa~llng slrng: 
o 

wi augers: dry 

wi sa~llng siring: 
lS'bls 

wi augers: to'bls 

wi sa~llng slrng: 
o 

wi augers: t2'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-51 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-04-93 COMPLETED: 10-05-93 

DRIlL RIG: Gus Pech 8R22 

GROLtiD ELEV.: 53.9 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DRIlL MTHJ.: 4.25" 10 HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: El7 FT. 8LS DEPTH TO i 5 FT. 8LS 

HOLE ABANJONMENT DATE: 10-05-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
Sandconthled. 

67.0 Oolotlle, lOOX. ooderale ~elowlsh-brown, angular petmles, 
lIicroc~slalne, fracture traces 1isllle as calcile recr~latlzes on open 
faces, dense, hard, occasi:lnally ,uggy. 

SilIiPieS colecled were analyzed for If£PA Nelt~d 8010/8020 and TPH. 

End of borilg: erbls. 

PAGE 2 of 5-3-51 
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SITE: 3 

<II 
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U 
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REMARKS 

wi sallPlilg s1rilg: 
4fbls 

wi augers: n~s 

wi sallPlilg s1rilg: 
60'bls 

wi augers: l6'bls 

bolloll hole augers 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: LOG OF BORING: GS-3-52 

SOUTHOIVNAVFACENGCOM PROoiECT NO: 7537-03 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-05-93 COMPlETED: 10-06-93 

DRILL RIG: Gus Pech BR22 DRILL MTIfJ.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: D 

GROUND aEV.: 55.9 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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MONITOR INST.: Microtlp-PID TOTAL DEPTH: 76 FT. BLS 

HOLE ABANDONMENT DATE: 10-06-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

IOOX, (JIartz, /ledhn brown to ight gray to clioness, 
fine-grained, sub-angular to sub-rounded, IIOderately wei Sifted, 
occasionally siHy. 

DEPTH TO i 8 FT. BLS 

SITE: 3 

~ 
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REMARKS 

groundwater encountered 
wi sa,.,lilg strili 

o 
wi augers: dry 

wi sanptilg strili 
21'bls 

wi augers: 8'bls 

wi sa,.,lilg strili 
o 

wi augers: IO'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: G5-3-52 

PROJECT NO: 7537-03 

DATE STARTED: 10-05-93 COMPlETED: 10-06-93 • 
I-----~--I-----~--___l 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRILLING SlBCONTRACTOR: Layne Environmental Services 

DRILL RIG: Gus Pech BR22 

GROlJllD ELEV.: 55.9 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRILL MTKl.: 4.25" ID HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 76 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANDONMENT DATE: 10-06-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
Silndcontmed. 

5Zo-78.0 Silndy Clay ra" lOOX, OIarlz, IEdhn to dart gray, ~astic, soli, 
dense, sandy, trace shel fragllents. 

SallpleS colected were analyzed lor USEPA Method 8010/8020 and lPH. 

End 01 borilg: 70'bls. 
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REMARKS 

wi sa~lilg strilg: 
Sfbls 

wi augers: 8'bls 

bottoll boltoll hoe augers 

wi sa~lilg strila: 
85'bls 

wi augers: 15'bls 

bottoll hole probe 

PAGE 2 of GS-3-52 A88 ENVIRONN~NTAL ~VICES, INC, 
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RI OUs 1.2.7 
lOG of WELl: 

Dlm.LING SlIJCONTRACTOR: Layne Environmental Services DAle STARlED: 10-11-93 

DRIlL RIG: Gus Pech 8R22 

GROUND aEV.: 54.8 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL MTtil.: 4.25" 10 HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-P1O TOTAL DEPTI-t 71 FT. 8LS 

HOLE ABANDONMENT DAle: 10-12-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

<JJariz, 
sub-angular to SIlb-rounded, IWlderately lIel sated, soft, occasimally siH~. 

lOG OF BORING: GS-3-53 

PROJECT NO: 7537-03 

~ 
<:{ 
.....I 
U 
.....I g 

COMPLETED: 10-12-93 

LEVEL: 0 

REMARKS 

wi saiWJllng strlnSJ 
o 

wi augers: dr~ 
groundwater encountered 

wi saiWJllng strlnSJ 
o 

wi augers: 1 rbls 

wi saiWJli'lg stri'lSJ 
o 

wi augers: to'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-53 

PROJECT NO: 7537-03 CLIENT:SOUTHDIVNAVFACENGCOM 

COMPlETED: 10-12-93 • 
t---__ ---,---+-----r--------l 

DATE STARTED: 10-11-93 DRIl..LING SLBCONTRACTOR: Layne Environmental Services 

DRIl..L RIG: Gus Pech BR22 

GRO~D ELEV.: 54.8 FT. NGVD 

LOGGED BY: M. Piinenburg 
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o 0. 
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DRIl..L MTHl.: 4.25" 10 HSA SAMP. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-P1O TOTAL DEPTH: 71 FT. BLS DEPTH TO i 7 FT. BLS 

HOLE ABANDONMENT DATE: 10-12-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
S;ondconlmed. 

520-71.0 S;ondy Cfily rcl./, 1001, (JIartz, gray 10 gray-geen, plastic, soft, 
dense, sandy, ooist. 

SallpleS colecled were analyzed for LS:PA Method 8010/8020 and lPH. 

End of bori'lg: 7fbls. 

==== 

== 

~ 
< 
...J 
U 
...J 

:5 
<fl 

SP 

CL 

REMARKS 

III sanplr.g strr.~ 
5Sbts 

III augers: 2bls 

bottoll bottoll hoe augers 
III sanplilg strr.g: 

6S'bts 
III augers: 5'bts 

bolloll hole probe 

PAGE 2 of G8-3-53 ARB ENVIRni\lwj:;'~"-At SERVICES, INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-54 

ClIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SlIiCONTRACTOR: Layne Environmental Services DATE STARTED: 10-11-93 COMPLETED: 10-12-93 

DRD..L RIG: Mobil Drill B-59 

GROLtlD ELEV.: 61.0 FT. NGVD 

LOGGED BY: M. House 
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DRD..L MTtIl.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe LEVEl:D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 73 FT. BLS DEPTH TO i 4 FT. BLS 

HOLE ABANDONMENT DATE: 10-12-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

, IOOX, (JJarlz, dart brOlln, fine""9railed, 
sorled, occasimally smy, wet. 

28.0-54.0 cODr change: pale gray. 

u (I) 

8...J 
(I) 
« 
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...J 

f-(I) <3 
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REMARKS 

groundwater ellCountered 
wi sanplng slrn~ 

o 
wi augers: dry 

wi sanplng slrn~ 
21'bls 

wi augers: 4 '~s 

wi sanplng slrn~ 
()'~s 

wi augers: ·4'~s 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-S4 

~C_L_~~NT __ :_S_OU_T_H_D_IV_N_A_V_F_AC_E_N_G_C_O_M ______________________ ~----------------~PR--O-JE-CT--N-O-:-7-S-37---0-3------~. 
DRD..LING SWCONTRACTOR: Layne Environmental Services DATE STARTED: 10-11-93 COMPlETED:: 10-12-93 

DRD..L RIG: Mobil Drill 8-S9 

GROlJllD B.EV.: 61.0 FT. NGVD 

LOGGED BY: M. House 
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DRD..L NTIil.: 4.2S" ID HSA SA"". NTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 73 FT. 8LS 

HOLE ABANDONMENT DATE: 10-12-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
~dcontmed, 

54.0-70.0 ca(J' change; oive gray, 

70.0-73.0 caor change: pale gray, 

SalipleS colected were analyzed for LS::PA Method 8010/8020 and TPIt 

End of barng; 73'bls, 

DEPTH TO i 4 FT. 8LS 

SITE: 3 

~ 
4: 
...J 
U 
...J 

o 
(/) 

SP 

REMARKS 

wi sa~lilg stril~ 
50'bls 

wi augers; S'bls 

bolioll hole augers 
wi sa~lilg stril~ 

B3'bs 
wi augers; 33'bs 

bolioll hole probe 

PAGE 2 of G5-3-54 ABB ENVIRONNENTAlSE'F'tVll;t:.~ INC. 
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RI OUs 1,2.7 
LOG of WELL: 

OM 

DRn.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-12-93 

ORaL RIG: Gus Pech 8R22 

GROUND aEV.: 74.2 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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wLL. 
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I-
a:~ 
~" 
<fJ 

4-6 
sol 

6-a 
sol 

8-12 
waler 

18-22 
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28-32 
waler 
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ORal MTHIJ.: 4.25" IO HSA SAtfJ. MTHD.: Aqua Probe 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 94 FT. 8LS 

HOLE ABANJONMENT DATE: 10-13-93 

SOIl/ROCK DESCRIPTION 
AND COMMENTS 

(JIartz, colorless 10 lighl brown, yery 
fne-grained, sub-angular 10 sub-rounded, IIOderalely wei 10 wei sorted, 
soft, cleCil. 

5.5-9.5 Clay (Cilloo%, ooderate yelowish-brown to reddish-yelow, dense, 
dry, sandy, non plastic. 

9.5-52.0 Sand (SPI, loo%, (JIartz, colorless to lighl brown to lIedlulI gray, 
fne-grained, sub-rounded, poaly to lIoderaiely well sorted, occasionally 
sity. 

LOG OF BORING: GS-3-55 

~ « 
....J 
u 
....J 

<5 
<fJ 

7537-03 

COMPlETED: 10-13-93 

LEVEL: 0 

REMARKS 

loll sa~lnQ strnl): 
o 

loll augers: dry 
groundwcller encountered 

loll sa~lng strnl): 
!9'bls 

loll augers: 14'bls 

loll sa~llIg strlll): 
3rbls 

loll augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-55 

~C_L_~_NT __ :_S_O_UT_H_O_I_VN_A_V_F_A_C_E_NG_C_O_M ______________________ ,-________________ ~_PR_0_J_E_CT __ N_0_:7_5_3_7-_0~3~ ______ • 

DRIlLING SUBCONTRACTOR: Layne Environmental Services DAle STARlED: 10-12-93 COMPlETED: 10-13-93 

DRIlL RIG: Gus Pech BR22 DRn.L MTHD.: 4.25" 10 HSA SAtf'. NTHD.: Aqua Probe PROTECTION LEVEL: D 

GROUND B.EV.: 74.2 FT. NGVO MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 94 FT. BLS DEPTH TO i 10 FT. 8! .. 
--------4 

LOGGED BY: M. Pijnenburg HOLE ABANDONMENT DAle: 10-13-93 SITE: 3 
~----------------------~-------------------------------~---------- -----~ 
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"-x w .... 
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52-56 
water 

72-76 
water 

Siindcontooed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

52.()-72.0 Clayey Sand (SC), 1001, ~artz, lledhn gra~, fine-grailed, 
sub-rounded, poociy sorted, sand~, soli, plastic. 

72.()-94.0 Clayey Sand (SC) 11111 Ni1r1 iIIId Shell. cla~e~ sand, 701, quartz, 
lIediuli gr~, fine-graned, SUb-rOlllded, poor1~ socted, soft, plastic. pliable; 
lIiI'~ fil, white, calcareous, soli, wet: shel, fil, .er~ pale orange, sllal 
fragllents. 

~ « 
....J 
u 
....J 

:3 
(J'J 

SP 

SC 

s.c. 
MARL 

REMARKS 

wi sanplilg stril; 
srbls 

wi augers: l8'bls 

wi sanpfilg stril; 
4-4'bls 

wi augers: 1-4'bls 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG OF BORING: GS-3-55 LOG a1 WELL: 

SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-12-93 COMPlETED: 10-13-93 

DRIlL RIG: Gus Pech 8R22 

GROUND ELEV.: 74.2 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL MTHIJ.: 4.25" ID HSA SAft'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTtt 94 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE A8ANJONMENT DATE: 10-13-93 3 

2 
Clayey Sand /lith Narl and Shel contilled. 

SaIlPIeS coiected \/ere analyzed for LffPA Nelhod 8010/8020 and TPH. 

End of oori1g: 94'bls. 

REMARKS 

boltoll hole augers 
wi sallPli'lg stri'lg: 

83'bls 
wi augers: 10'bis 

boltoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-56 

~C_L_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ~----------------~-~-0-J-E-CT--N-0:-7-5-37---0-3------~~ 
DRD.LING SLI3CONTRACTOR: Layne Environmental Services DAlE STARlED: 10-12-93 COMPlETED: 10-13-93 

DRD.L RIG: Mobil Drill 8-59 

GRO~D 8.EV.: 55.3 FT. NGVD 

LOGGED BY: M. Gagne 
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I--- 14 
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,~ 12 
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,~ 31 
4-3 

ORD.l NTKI.: 4.25" 10 HSA SA..,. NTHD.: Aqua Probe ~OTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 69 FT. 8LS 

HOLE A8ANJONNENT DAlE: 10-13-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-89.0 Siind (SP/. IOOX, (JIarlz. ight brolln to orange, fne-grained, 
sub-angular, well sorted, occasionaly sitty, lIet. 

4.0 color change; gray to dark g-ay. 

8.0 color change; dark gray to orange. 

20,0 color change; dark gray. 

DEPTH TO i 6 FT. 8LS 

SITE: 3 

SP 

REMARKS 

lrDOS; conunuous 
spll-spoons 

groundllater encountered 
III sallPlng slrng; 

o 
III augers; dry 

III sallPlng slrng; 
o 

III augers; Ifbls 

wi sallPlng sirna: 
o 

III augers: l5'bls 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: 

CLIENT:SOUTHOIVNAVFACENGCOM 

DRn..LING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 10-12-93 

DRn..L RIG: Mobil Drill 8-59 

GROlR>lD ELEV.: 55.3 FT. NGVO 

LOGGED BY: M. Gagne 
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(,I) Cl 
o Cl 
4~ 

W 
I 

DRn..L NTHl.: 4.25" ID HSA SAW. NTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 69 FT. 8LS 

HOLE ABANlONNENT DATE: 10-13-93 

Sandconlmed. 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

58.0 cola change; light gray. 

SaIlPIeS colected \/ere analyzed for USEPA Netrod 8010/8020 and TPH. 

End of oorilg; 89·bls. 

LOG OF BORING: GS-3-56 

PROJECT NO: 7537-

COMPlETED: 10-13-93 

LEVEL: 0 

REMARKS 

III salllling strng; 
o 

III augers; ISbls 

bottoll role augers 
III salllling strng; 

88'bls 
III augers: 13'bls 

bottoll role probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-57 

~C_L_~_NT __ :_S_OU_T_H_O_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~_PR_0_J_ECT ___ NO_:_7_5_37_-_0~3 ______ ~ • 
DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-13-93 COMPlETED: 10-14-93 

DRIlL RIG: Gus Pech BR22 

GROIJIID ELEV.: 71.4 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL MTKJ.: 4.25" 10 HSA SA~. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtlp-PIO TOTAL DEPTtt 92 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANJONMENT DATE: 10-14-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 Sand (SPI. IOO~ CJlartz. c(jorless. fine'1lraned. sub-rolllded. 
llooeraiely well sorted. soft. occasionaly slty. 

.:: .. ::.-. 
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-J 
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(5 
(/) 

SP 

REMARKS 

u-a~Cls; ClJluIWOUS 
splt-spolJls 

groundwater encountered 
wi sallPlilg stril~ 

o 
wi augers: dry 

wi sallPlilg strn~ 
o 

wi augers; 20'bls 

wi sallPlilg strn~ 
32'bls 

wi augers: l2'bls 

PAGE 1 of GS-3-57 ABB ENVIRON~ENT AI SERV·'CES. INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-57 

SOUTHDIVNAVFACENGCOM 

DRD.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-13-93 COMPlETED: 10-14-93 

DRD.L RIG: Gus Pech 8R22 DRD.L MTH].: 4.25" ID HSA SA,.,. MTHD.: Aqua Probe LEVEL: 0 

GROltlD ELEV.: 71.4 FT. NGVD ,",ONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 92 FT. 8LS 8 FT. 8LS 

LOGGED BY: M. Pi jnenburg HOLE ABANDONMENT DATE: 10-14-93 SITE: 3 
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water 

Sal'ldcontmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

520-72.0 Ga'jey Sand (SCI, 1()()X, (JIartz, lledhn gray, fine-to 
l1ediulI-ganed, sub-rounded. poorly sorted, clayey, pi able, plastic, son 
wet. 

T2.0-920 Gayey Sand {SCI IIKh Nilrl and Shell clayey sand, TOX, quartz, 
l1ediul1 gray, fine-jjraned, sub-rounded, poorly stlted, soft, plastic, pliable, 
wet; lIarl, fiX, white, soft, calcareous, wei; shelll5S, yery pale orange, yery 
SEll fragllents. 

sc. 
MARL 

REMARKS 

wi sallPlilg strilg 
5rbls 

wi augers; Irbls 

wi sallPlilg s1rilg 
TSbls 

wi augers: t3'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-57 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SWCONTRACTOR: Layne Environmental Services DATE STARTED: 10-13-93 COMPLETED: 10-14-93 

DRIlL RIG: Gus Pech BR22 

GROUND ElEV.: 71.4 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL MTKl.: 4.25" 10 HSA SA~. MlliD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INSJ.: Microtlp-PIO TOTAL DEPTH: 92 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANJONMENT DATE: 10-14-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Clayey Si1nd /lith JlarI iHPd Shel conli'tued. 

SallpleS colecled were analyzed for USEPA Nelhod aOIOla020 and TPH. 

End of borng: 92'bls, 

sc. 
MARL 

REMARKS 

bollol1 hole augers 

wi s~Ii't1l s1ri't~ 
9fbls 

wi augers: IXbls 
bottoll hole probe 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHDIVNAVFACENGCOM 

mm.LING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 10-13-93 

DRD...L RIG: Mobil Drill 8-59 

GROUND ELEV.: 54.9 FT. NGVO 

LOGGED BY: M. Gagne 
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DRD...L MTHl.: 4.25" 10 HSA SAW. MlHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-P1O TOTAL DEPTH: B9 FT. 8LS 

HOLE ABANDONMENT DATE: 10-14-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(JIarlz. brown to dcrk brown, 
sub-angular. well sorted, occasionaly siHy, weI. 

3Z0 color change; dark 9ray, 32.0 Increased sll content; 51 
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...Ja3 
£?: 
I-C/l 
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...J 

LOG OF BORING: GS-3-58 

COMPlETED: 10-14-93 

LEVEL: 0 

TO i B FT. BLS 

SITE: 3 

gj 
<i ...J 
u 
...J 
<3 
C/l 

REMARKS 

groundwater encountered 
wi salJl)lilg s1rh; 

o 
wi augell: dry 

III salJl)lhg s1rilg: 
o 

wi augers: l6'bls 

wi salJl)lhg strh; 
o 

wi aug ell: S'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-58 

~C~L=~=NT~:_S_O_UT_H_o_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ,-________________ -LPR __ 0_JE_CT ___ NO~:_7_5~37_-~0~3 ______ ~4Ii' 
DRD..LING SU3CONTRACTOR: layne Environmental Services DATE STARTED: 10-13-93 COMPlETED: 10-14-93 

DRD..L RIG: Mobil Drill 8-59 

GROUND ELEV.: 54.9 FT. NGVO 

LOGGED BY: M. Gagne 
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DRD..L NTH].: 4.25" 10 HSA SAN'. NTHD.: Aqua Probe PROTECTION LEVEL: D 

NONITOR INST.: Microtip-PID TOTAL DEPTH: 69 FT. 8lS DEPTH TO i 6 FT. 8lS 

HOLE ABANlONNENT DATE: 10-14-93 SITE: 3 

SOll/ROCK DESCR1PTlON 
AND COMMENTS 

Continued from PAGE 1 
5.1nd contmed. 

56.0 coloc change; light gray. 56.0 shell /ragEnts present to total depth. 

SalipleS colecled were analyzed for LSEPA Method 8010/8020 and TPH. 

End of boring: 09'bls. 

gj 
4: 
...J 
U 
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(3 
I/) 

SP 

REMARKS 

wi sanpllng strln, 
o 

wi augers: ISbls 

boltoll hole augers 
wi sanpllng strln, 

80'bls 
wi augers; ISbls 

boltoll hole prme 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 

DRD..L RIG: Gus Pech BR22 

GROUND ELEV.: 73.0 FT. NGVO 

LOGGED BY: M. Pi inenburg 
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LOG of WELL: 

DAlE STARlED: 10-14-93 

DRD..L MTHl.: 4.25" ID HSA SAfF. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 94 FT. BLS 

HOLE ABANDONMENT DAlE: 10-16-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

lCOX. (JJartz, caortess to light brown, fine-to 
l1ediult-jfaned, sub-anodar to sub-rounded, wei sated. 

4.0-10.0 Sandy Cliiy fa/, lCOX. ooderate yelowish-brown to reddish-yelow, 
dense, dry, sandy, plastic. tmogeneous. 

1).0-5Z0 Sand fSP~ lCOX. (JJartz, caortess to light brown, fine-to 
l1ediult-jfaned, sub-angular to sub-rounded, wei sated. 
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8-' -,@ 
~~ 
f-<Jl 
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LOG OF BORING: GS-3-59 

~ 
<t 
-' u 
-' 
0 
<fl 

COMPLETED: 10-16-93 

LEVEL:D 

REMARKS 

wi salllliing strln~ 
o 

wi augers: dry 
groundwater encountered 

wi salllling strn~ 
o 

wi augers: 7'bls 

wi salllliing strln~ 
o 

wi augers: IO'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I lOG of WEll: lOG OF BORING: GS-3-59 

~C_L_~_NT __ :_SO_U_T_H_DI_V_N_A_VF_A_C_E_NG_C_O_M ____________________ -. ________________ ~_~_O_J_E_CT __ N_O_:7_5_3_7-_0_3 ______ ~. 

DRD...LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-14-93 COMPlETED: 10-16-93 

DRD...L RIG: Gus Pech 8R22 

GROLtlD ElEV.: 73.0 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRD...L NTKJ.: 4.25" 10 HSA SA..,. NTHD.: Aqua Probe ~OTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 94 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE ABANJONNENT DATE: 10-16-93 SITE: 3 

Sand contmea. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

520-72.0 CliiYey Siind (SCI. looX. (JIartz, lEahn gray, fine-to 
lIediulI-\railed, sub-angular, poony sorted, dayey. 

720-94.0 CliiYey Siind (SC/III11 lliirl iIf/d Shell. clayey sand, 70X. quartz, 
lIedlull gray, fine-to lIedull-gralned, sub-angdar, poony sorted: IIiIrL 15X, 
wl1le, calcareous, soft, wet sheiL liS, lery pale orange, sllaillraglEnts. 
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REMARKS 

wi sallPlilg stril~ 
o 

wi augers: l6'bls 

wi sallPlilg stril~ 
74'bls 

wi augers: 14'bls 

PAGE 2 of G5-3-59 ABB ENVIRONMENTAL :::it:.nv ,;t:.:::i. INC, 
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RI OUs 1,2.7 
LOG OF BORING: GS-3-S9 LOG of WELL: 

"'L.I:.'~UL.OM PROJECT NO: 

DRILL RIG: Gus Pech BR22 

GROUND aEV.: 73.0 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DATE STARTED: 10-14-93 COMPlETED: 10-16-93 

DRILL MTHl.: 4.2S" ID HSA SAM'. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 94 FT. BLS 

HOLE ABANlONMENT DATE: 10-16-93 

Clayey Sand /lith /IIiK/ and Shel contilJed. 

SalipleS colected were analyzed for USEPA Method 801018020 and TPH. 

End of borng: 94 ·bls. 

SITE: 3 

sc. 
MARL 

LEVEL: 0 

REMARKS 

boltoll hole augers 
wi sa~lhg slrhg: 

90'bls 
\/1 augers: l2'bls 

boltoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-60 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlfICONTRACTOR: Layne Environmental Services DATE STARTED: 10-14-93 COMPLETED: 10-15-93 

ORn.L RIG: Mobil Drill 8-59 

GROlJllD aEV.: 67.9 FT. NGVO 

LOGGED BY: M. House 
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DRn.L MTHJ.: 4.25" ID HSA SAfoF. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 77 FT. 8LS DEPTH TO i 10 FT. 8LS 

HOLE A8ANDONMENT DATE: 10-15-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-24.0 Sly SiNId (511, l00%, (JIartz, lledlin to pale brO\l,." ler'f fine-to 
ffle-grained, sub-angular to sub-rounded, wei sorted, loose, dr'f. 

6.o-ao colO" change; gray to dark O"own. 

8.0-24.0 c~O" change; lIeduli to dark brown. 

24.0-74.0 Sand (SP}, 1001, (JIartz, yeIO\lIsh-gray, flne-grailed. 
sub-angular. well sorted. occasimaly s1Hy. loose. saturated. 

SM 

SP 

REMARKS 

U-rl'!IS; CmDAlOUS 

spll"1Poms 

groundwater encountered 
wi sa/lllli'lg s1ri'lg; 

o 
wi augers; dry 

wi sa/lllli'lg s1ri'lg; 
o 

wi augers; 15'bls 

wi sa/lllli'lg s1ri'lg; 
o 

wi augers; 14'bls 
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PROJECT: NAS Cecil Field RI OUs 1.2,7 
LOG 01 WELL: 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRD.LING SUBCONTRACTOR: Layne Environmental Services DAlE STARlED: 10-14-93 

DRD.L RIG: Mobil Drill 8-59 

GROUND aEV.: 67.9 FT. NGVD 

LOGGED BY: M. House 
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DRD.L MTtIJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 77 FT. 8LS 

HOLE ABANJONMENT DAlE: 10-15-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sandcontiooed, 40,0 cobr change: ight ohe gray, 
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: .... :: .. :: ... 
,'::.' 

LOG OF BORING: GS-3-60 

..... 
(3 
(/) 

SP 

03 

COMPlETED: 10-15-93 

LEVEL:D 

10 FT. 8LS 

REMARKS 

wi sa~tilg strilg: 
o 

III augers: to'bls 

T3-TT 
lIater T 4.0-77.0 Oi1Yey Si1nd (SCI. l00x, (JIartz. !Edltn dark gray. file-grained. SC 

bottoll hole augers 
wi sallPlilg strilg: 

o 
75 non plastic. soft. weiwHh shel fragllenls. wi augers: 12'bls 

SalipleS colecled were analyzed for l!lEPA Nelrod 8010/8~ and TPH. 

End of IxJrilg: TT'!js. bottoll hole prooe 

80 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I lOG of WEll: lOG CF BORING: GS-3-BI 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_AC_E_N_G_C_O_M ______________________ r-________________ ~m __ 0_JE_CT __ N_0_:_7_53_7_-_0_3 ______ ~. 
DRn.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-16-93 COMPlETED: 10-17-93 

DRn.l RIG: Gus Pech 8R22 

GROUND aEV.: 74.8 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRn.l NTHD.: 4.25" ID HSA SAM'. NTHD.: Aqua Probe mOTECTION lEVEL: 0 

NONITOR INST.: Microtlp-PID TOTAL DEPTtt 94 FT. 8LS DEPTH TO i 9 FT. 8LS 

HOLE ABANlONNENT DATE: 10-17-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-52.0 Sand {SPJ. IOO%, (JIarlz. CGoriess 10 ~ery dark brolll\ file-to 
lIediu .... gained, sub-an~lar 10 sub-founded. lIoderalely \lell sorted. 

l:3 « 
....J 
u 
....J 
(5 
(fJ 

SP 

REMARKS 

U-IflfS; CIIlDNIOUS 

spil-spollls 

III sa..,lng strng: 
o 

III augers: dry 
groundllater encountered 

III sa..,lng strng; 
22'bls 

wi augers: S'bls 

III sa..,lng strng; 
o 

III augers: IO'bls 
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PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG of WELL: LOG OF BORING: GS-3-61 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-16-93 COMPlETED: 10-17-93 

DRD.L RIG: Gus Pech 8R22 DRD.L NTIiJ.: 4.25" ID HSA SA".,. NTHD.: Aqua Probe LEVEL: 0 

GROUND ELEV.: 74.S FT. NGVO MONITOR INST.: Microtlp-PIO TOTAL DEPTtt 94 FT. 8LS 9 FT. 8LS 

LOGGED BY: M. Pijnenburg 
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HOLE ABANDONMENT DATE: 10-17-93 SITE: 3 

SandcontilJed. 

SOIL/ROCK DESCRIPTION 
AND CCMMENTS 

52.0-72.0 Gayey Sand [SC}, 100X, (JIarlz, IEdlln gray, fine-to 
lIediull-lI"ailed, sub-angular, poorty sated, dayey. 

72.0-94.0 Gayey Sand [SC) lIIith /llarl and Shell clayey sand, 70X, Quartz, 
lIediuli gray, fine-to lIedull-gralned, sub-angiar, lXIorly sorted, dayey, 
II"'~ 15X, wtite, calcareous, soft, wet: shel, 151, very pale orange, sllal 
fragllents. 

~ 
MARL 

REMARKS 

wi sallPling slrin~ 
o 

wi augers: a'bls 

wi sallPling slrn~ 
09'bls 

wi augers: IZbls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-BI 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-16-93 COMPLETED: 10-17-93 

DRD..L RIG: Gus Pech BR22 

GROUND B.EV.: 74.8 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRD..L MTtf].: 4.25" 10 HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 94 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABANDONMENT DATE: 10-17-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Cli/Yey Siind 11th NiIff i1mi Shel contmed. 

SallpleS colecled were analyzed for UJEPA Method 8010/8020 and TPH. 

End of bori"lg: 94'bls. 
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(5 
<Il 

s.c. 
MARL 

REMARKS 

bolloll hole augers 
wi sa~lilg strilg: 

9Zbls 
wi augers: 34'bls 

bolloll hole probe 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG a: BORING: GS-3-62 

SOUTHOIVNAVFACENGCOM PROJECT NO: 

DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-16-93 COMPlETED: 10-17-93 

ORn.L RIG: Mobil Drill 8-59 DRn.L MTtIl.: 4.25" 10 HSA SA,..,. MlHD.: Aqua Probe PROTECTION LEVEL: 0 

GROUND aEV.: 56.1 FT. NGVD 

LOGGED BY: M. Gagne 
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MONITOR INST.: Microtlp-PIO TOTAL DEPTIt 66 FT. 8LS 

HOLE ABANJONMENT DATE: 10-17-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

l00s. (JIartz. dark gray to blatt, very file-to 
fil~grained, sub-angular to sub-rounded, wei sorted, loose, dry. 

30.0 Increasilg sit content. 
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TO i 4 FT. 8LS 

REMARKS 

groundwater encountered 
wi sanpllng siring: 

o 
wi augers; dry 

wi sanplilg siring: 
21'bis 

wi augers: a'bls 

wi sa..,thg slrh~ 
o 

wi augers: 2Tbls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-62 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-16-93 COMPLETED: 10-17-93 

DRD..L RIG: Mobil Drill 8-59 

GROUND ELEV.: 56.1 FT. NGVD 

LOGGED BY: M. Gagne 
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DRD..L NTHJ.: 4.25" ID HSA SA,..,. NTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 66 FT. 8LS DEPTH TO i 4 FT. 8LS 

HOLE ABANJONMENT DATE: 10-17-93 3 

Sandcontmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

tinued from PAGE 1 

Sanples colected were analyzed for USEPA Melhod 8010/8020 and lPH. 

End of oorilg: 66'bls. 

SP 

REMARKS 

wi sallPl~g slr~g; 
o 

wi augers: dry 

bottoll hole augers 
wi sallPl~g slr~g; 

65'bls 
wi augers: S'bls 

bottoll hole probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 

SOUTHOIVNAVFACENGCOM 

ORD..L RIG: Gus Pech 8R22 

GROlJllD ELEV.: 69.0 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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LOG at WELL: LOG OF BORING: GS-3-63 

DATE STARTED: 10-17-93 COMPLETED: 10-18-93 

DRD..L MTtIJ.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 94 FT. 8LS DEPTH TO 9 FT. 8LS 

HOLE ABANJONMENT DATE: 10-18-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

1001. (JIarlz. c(joriess 10 lighl brown, fine-grailed, 
sub"'foonded, lIoderately welt sorted. 

4.0-8.0 Silndy Clay (SC}. 1001. (JIarlz. Ighl brown to pate yelowish-brown, 
dense. dry, hOilogeneous. non plastic to slighly plastic. sandy. 

6,(}-52.0 Silnd (SP}. 1001. (JIarlz. c(joriess 10 lighl brown, very fine-to 
fne-grained. sub-rounded. IIOderalely wei sorted. occasimally siHy. 

SITE: 3 

12 oe( 
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...J o 
(/) 

REMARKS 

wt sa'-1li1g strili 
o 

loll augel1: dry 
groundwater encoonlered 

loll sa'-1li1g strili 
o 

loll augers: 7'bls 

loll sa'-1li1g strhi 
29'bls 

loll augel1: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: G8-3-63 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

mm.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-17-93 COMPlETED: 10-18-93 

DRD...L MTI-Il.: 4.25" ID HSA SAtfJ. MTHD.: Aqua Probe 
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LOGGED BY: M. Pijnenburg HOLE ABANJONMENT DATE: 10-18-93 SITE: 3 
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Sandcooti'MJed. 

52.0-72.0 CI~yey Sand (SCI. tOO%, (JIariz, Edlin gray, very Ire-to 
file-grained. sub-rounded. POCl"Iy to lIoderately well sorted, clayey. 

rz0-94.0 CI~yey Sand (SC/llith JIi1rI iIf/d Shell. clayey sand, 70%, quartz, 
lIediuli gray, line-grailed, SUb-rOlllded, lIoderalely well sCI"ted, davey; lIan, 
6X. \/lite, calcil'eous. soft, wet; shel~ 15:1:, very pale Cl"ange, SEll 
lragllents. 

~ 
<{ 
-' 
U REMARKS 

SP 

sc 

sc. 
MARL 

wi sallPlilg slril~ 
o 

wi augers; 8'bls 

wi sallPlilg slril~ 
o 

wi augers; lJ'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG OF BORING: GS-3-63 LOG 01 WELL: 

CLIENT: SOUTHDIVNAVF A OM PROJECT NO: 

DRn.LING SlECONTRACTOR: layne Environmental Services DATE STARTED: 10-17-93 COMPLETED: 10-18-93 

DRn.L RIG: Gus Pech 8R22 

GROlJilD 8..EV.: e9.0 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRn.L MTtIJ.: 4.25" ID HSA SAN'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTI-t 94 FT. 8lS DEPTH TO 9 FT. 8lS 

HOLE ABANDONMENT DATE: 10-18-93 SITE: 3 

u ~ §-, « 
SOIL/ROCK DESCRIPTION -'~ -' u 

~~ AND COMMENTS 
I-C/l 
:; 

Oayet Sand IIih Jli1If and Shel conlmed. 

SaIlPieS colecled \/ere analyzed for USEPA Nelhod 8010/8020 and TPH. 

End of berng: 94·bls. 

REMARKS 

bolloll hole augers 
III sallPlng strng: 

a8'bts 
wi augers: l2'bts 

bottoll hole prooe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-64 

PROJECT NO: 7537-03 • 
I--------.---------L-------l 

COMPLETED: 10-18-93 

CLIENT:SOUTHDIVNAVFACENGCOM 

DATE STARTED: 10-17-93 DRILLING SUBCONTRACTOR: layne Environmental Services 

DRILL RIG: Mobil Drill 8-59 

GROlJolD B.EV.: 58.4 FT. NGVD 

LOGGED BY: M. Gagne 
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DRILL NTHD.: 4.25" 10 HSA SA".,. NTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtlp-P1O TOTAL DEPTH: 68 FT. 8LS DEPTH TO i 4 FT. 8LS 

HOLE ABA~ONNENT DATE: 10-18-93 SITE: 3 

SOll/ROCK DESCR1PTlON 
AND COMMENTS 

~ « 
...J 
u 
...J 
(3 
<fl 

REMARKS 

soi , 4-5 u-;£ 0-25.0 SaM (SPI. loox, (JIartz.lghllo lledi ... brollll, fne-to 
--;:r I) l1ediulI'"l1aned. sub-angular to sub "founded. lIel soc led, klose. dry. 

I...I---j 2-4 

SP U-4 DIS; conllr.JOUS 

spil-spoons 

5-

10-

15-

20-

25-

30-

35-

40-

2-4 
soi 

4-8 
lIater 

~-22 

waler 

28-32 
willer 

,~ 180 
8-9 

13.0-25.0 coklr change; pale gray. 

25.0-35.0 Sly Clay (Cf.}. IOOX, IlediJll to dark gray. plastic. Wlry soft. lIet. 

35.0-68.0 Sand (SPI. IOOX, (JIartz. lledl ... 10 dark gray. fine-Io 
lIediulI-l1ailed. sub-angular 10 sub"founded. lIel socted, klose. lIet. 

Cl 

lill 
SP 

groundllater encountered 
III sa.,..lng s1rng: 

o 
III augers: dry 

III sa.,..lilg s1rilg: 
o 

III augers: lZbls 

III sa.,..lilg strilg: 
o 

III augers: dry 

PAGE 1 of G8-3-64 A88 E:NVIRONNE'NTAL SE'Rvrr.E'S. INC. 
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RI OUs 1,2,7 
LOG 01 WELL: LOG fF BORING: GS-3-64 

OM 

ORn.LING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 10-17-93 COMPlETED: 10-18-93 

ORn.L RIG: Mobil Drill 8-59 ORn.L MTtIl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GRO~O ELEV.: 58.4 FT. NGVo 

LOGGED BY: M. Gagne 
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MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 68 FT. 8LS 

HOLE ABANDONMENT DATE: 10-18-93 

Sandconliwed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

65.0 shel lragllenls, r.creasing sll content 

SallpleS coletled were analyzed for ~PA Nelrod SOIO/S02O and TPH. 

End of txJrilg: 6S·bls. 

./.:/:.:./:;.~: 

.......... 

DEPTH TO i 4 FT. 8LS 

SITE: 3 

REMARKS 

wi sallPlilo slrilg: 
52'bls 

wi augers: 33"Us 

boltoll role augers 
wi sallPlilg slrilg: 

o 
wi augers: 53'bls 

boltoll role probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-65 

~C_L_~_NT __ :_S_O_UT_H_D_IV_N_A_V_F_A_C_EN_G_C_O_M ______________________ .-________________ ~_PR_O_J_E_CT __ N_O:_7_S_3_7-~0~3 ______ ~. 
DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-18-93 COMPlETED: 10-19-93 

DRILL RIG: Gus Pech BR22 

GROlJlD ELEV.: 63.3 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL MTIil.: 4.25" 10 HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtlp-P1O TOTAL DEPTH: 90 FT. BLS DEPTH TO i 3 FT, BLS 

HOLE ABANJONMENT DATE: 10-19-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-50.0 £illy SiHId fSNJ, loo%, Olartz, vert dark brown, Yf!IY fne-Io 
file-grained, sub-angular 10 sub-rounded, poorly 10 noderaleiy wei sorled, 
slly. 

u 
§...J 
...Jg 
~~ 
f-(/) -...J 

~ « 
...J 
U REMARKS 
...J 
(3 
(/) 

SM U-4-DIS: conllooous 
spll-spoons 

groundwaler encounlered 
wi salllling slrng: 

o 
wi augers: dry 

wi salllling slrng: 
o 

wi augers: 9'bls 

wi salllling slrng: 
o 

wi augers: 10'bis 

wi salllling slrng: 
30'bls 

wi augers: "'Hs 

PAGE 1 of GS-3-65 ABB ENVIRONMENT At SERV· "'I:.~ INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

CLIENT:SOUTHDIVNAV 

ORD.LING SlEICONTRACTOR: Layne Environmental Services DATE STARTED: 10-18-93 

ORD.L RIG: Gus Pech BR22 

GRO~D ELEV.: 63.3 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRD.L MTtIl.: 4.25" ID HSA SAW. MlHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 90 FT. BLS 

HOLE ABANDONMENT DATE: 10-19-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sly Saoo' conti'MJed. 

50.(HIS.0 Gayey Sand (SCJ, l00S, (JIartz, lledhn gray, yery file-to 
fine-grained, sub-rounded, IIOderalely wei sorted, clayey. 

88,G-90.o Gayey Sand (SCJ rih Doloille aoo'Milfi. clayey sand, 70S. 
Quartz. lIedklll gray, file-grained, sib-rounded, IIOderalely wei sorted; 
dolonlle, 251, lIaderale yellowish-brown, hard, lIicrocryslallne, dense, sllIe 
rep!atellenl features ylsllle, pebbles 10 cobbles: liar!, 51, Iotile, calcareous, 
soft, wet; 

u 
§~ 
~g 
~~ 
I-(/) -~ 

LOG OF BORING: GS-3-65 

m ..<{ 
~ 
U 
~ 

<5 
(/) 

SM 

SC 

COMPlETED: 10-19-93 

LEVEL: 0 

3 FT. BLS 

REMARKS 

loll sallPlilg strillJ 
-49'bls 

loll augers: 8'bls 

loll silllPlilg strillJ 
88'b1s 

loll augers; 10'1* 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-6S 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_AC_E_N_G_C_O_M ______________________ r-________________ -LPR __ 0_JE~CT~N~O~:~7~S3~7~-~0~3 ______ ~~ 
DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-18-93 COMPlETED: 10-19-93 

DRILL RIG: Gus Pech BR22 

GROlJllD B.EV.: 63.3 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL NTKl.: 4.2S" ID HSA SAMP. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 90 FT. BLS DEPTH TO i 3 FT. BLS 

HOLE ABANJONNENT DATE: 10-19-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Clayey Sand lIith Oo/Olfite and Mar/conlhled. 

Sal1pies colecled were anai'1zed for USEPA Melhod aOIO/a020 and TPIi 

End of bori'lg: SO'bls_ 
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I-<Jl (3 
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1-r'"-r""f0LOMIT~ 
./-./-

./ 
.f-./

'/--j
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-/ 
-f-./

./- ./

./- ./

./-./-
./ 

REMARKS 

bolloll hole augers 
wi sallPlng slrng: 

aa'bls 
wi augers: S'bls 

bollDIi hole probe 

PAGE 3 of GS-3-65 A88 ENV ........ u .. "':NT AL SERVICES. INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-ee 

UTHDIVNAVF ACENG 

DRILLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 10-18-93 COMPlETED: 10-19-93 

DRILL RIG: Mobil Drill 8-59 DRILL MTtI].: 4.25" IO HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: D 

GROlJllD aEV.: 55 .. ~ FT. NGVD 

LOGGED BY: M. Gagne 
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28-32 
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MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 69 FT. 8LS 

HOLE ABAMlONMENT DATE: 10-19-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0--24.0 Sand (SPJ. loox. ~artz. gray very file-to 
fne-grained, sub-angulilr to 9Jb-rounded, wei sorted, soft, dallp. 

20.0 clior change: dark gray. 

24.0--48.0 Sly Clily (CLI, 100X. dark gray. sllghlly plilstlc, soli, saturated, 
trace fne SOlId. 

~ « 
-' u 
-' 
:3 
(/) 

CL 

TO i 4 FT. 8LS 

REMARKS 

groundwater encountered 
wi sallPliIg slril~ 

o 
III augers: dry 

wi sallPlilli slril~ 
o 

III augers: l8'bls 

wi sallPlilg slril~ 
o 

wi augers: 28'bls 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: GS-3-66 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRD.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-18-93 COMPlETED: 10-19-93 

DRD.L RIG: Mobil Drill 8-59 

GROlJllD ElEV.: 55.4 FT. NGVD 

LOGGED BY: M. Gagne 
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DRD.L MTH].: 4.25" ID HSA SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 69 FT. 8LS DEPTH TO i 4 FT. 8LS 

HOLE ABANDONMENT DATE: 10-19-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
!lily Clay contmed. 

4aO~9.0 Sand (SPI, lOOX. (JJartz, ight gray, fine-to lIediulI-lraned, 
sub-angular to sub-rounded, well sorted, loose, weI. 

56.0 shel fragllents. ncreasing sit content 

SalipleS colected were analyzed for IJE£P .... Method 8010/8020 and TPH. 

End of borilg; 69'bls. 
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SP 

REMARKS 

wi sallPli'lg slrng: 
o 

wi augers; 49"bls 

bolloll hole augers 
wi sallPli'lg slrng: 

6S'bls 
wi augers; 5S'~s 

boltoll hole preile 

PAGE 2 of GS-3-66 ABB ENVIRONMENTAL ~F="Rv :t-!-i INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2.7 
lOG OF BORlNG: GS-3-67 

SOUTHDIVNAVF A 

DRILL RIG: Gus Pech BR22 

GROLtiD aEV.: 61.4 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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lOG of WEll: 

DATE STARTED: 10-25-93 COMPlETED: 10-26-93 

DRIll MTKl.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe PROTECTION lEVEL: D 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 78 FT. BLS DEPTH TO 8 FT. BLS 

HOLE ABANDONMENT DATE: 10-26-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Sly Sand ~arlz, Ighl brown 10 ccialess, fine-to 
l1ediulI-gailed, sub-rounded, I10derateiy wei sa led, occasionaly slly. 

u 
§...J 

-'~ 
£~ 
~<Jl 
...J 

SITE: 3 

~ 
<:( 
...J 
u 
...J 
(5 
<Jl 

SM 

REMARKS 

spll"'1PolIIS 

wi sa..,lng slrng: 
o 

wi augers: dry 

wi sa..,tng slrng: 
o 

wi augers: l'bls 

wi sa..,lng slrng: 
o 

wi augers: 8'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-67 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-25-93 COMPLETED: 10-26-93 

DRn.L RIG: Gus Pech BR22 DRn.L MTHJ.: 4.25" 10 HSA SA".,. MTHD.: Aqua Probe PROTECTIOl\f LEVEL: 0 

GROUND ELEV.: 61.4 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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MONITOR INST.: Microtip-PID TOTAL DEPTH: 78 FT. BLS DEPTH TO i 8 FT. BLS 

HOLE ABANDONMENT DATE: 10-26-93 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

Continued from PAGE 1 
Sly Sand conllnued, 

5Z0-6ao Clayey Sand (SCI, IOOX. ~arlz, lledi ... gray, fine-to 
lIediun-g-alned, sub-rounded, poorly 10 ooderately wei sated, dayey, 

68.0-78,0 ClDyey Sand (SCI klih OokJflie and N¥I. clayey sand, 70X. 
quartz, lIedilli gray, fine-grained, sub-rounded, poorly to ooderately wei 
sorted: d~ollite, 201, ooderate yelowlsh-browl\ hard, llicrocrystallne, 
lUggy, pebbles; lIarl, KlX. while, calcareous, soft, wet 

SaIiPIeS colected were analyzed for l&PA Method 8010/8020 and TPIt 

End of bor~ la'bls, 

PAGE 2 of G5-3-67 

SITE: 3 

gJ 
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./-./- sc. 
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REMARKS 

wi sanpllng string: 
54'bls 

wi augers: 38'bls 

bottoll hole augers 
wi sanpllng string: 

. 85'bIt 

wi augers: 23'bls 
bottoll hole probe 

~NT At SERVI~ES. INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-68 

SOUTHDIVNAVF ACENGCOM PROJECT NO: 7537-03 

DATE STARTED: 10-26-93 COMPlETED: 10-27-93 

DRn.L RIG: Gus Pech 8R22 

GRO~D ELEV.: 75.1 FT. NGVO 

LOGGED BY: M. Pi jnenburg 

I 
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f- • w~ ...J> Q. E 
Q.f- aa:: Q.a:: (fl (flo. f- ~w 3: wLJ.. a:~ 
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DRn.L MTHl.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 97 FT. 8LS 

HOLE ABANJONMENT DATE: 10-27-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-54.0 Siind brown to c~aless. fine-to 

u 
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30. 7 lIediult""1alned, sub "founded, IIOderalely wei sated, soft. occasiJnally 
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water 

.... ---1 2-4 slly. 
1·4.1 

"'---i 4-6 
1M 

"'---i 6-a 
29.4 

loa'r\TI::I"'TTn .... LEVEL: D 
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u 
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(3 
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REMARKS 

groundwater encoonlered 
wi sa~llng slrlnlJ 

o 
wi aUGers: dry 

wi sa~IInG slrlnlJ 
o 

wi augers: dry 

wi sa~IInG slrlnlJ 
o 

wi augers: 28"bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
) LOG of WELL: LOG OF BORING: GS-3-68 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 10-26-93 COMPLETED: 10-27-93 

DRn.L RIG: Gus Pech BR22 

GROLtlD B.EV.: 75.1 FT. NGVO 

LOGGED BY: M. Piinenburg 
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DRn.L MTIi].: 4.25" ID HSA SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 97 FT. BLS 

HOLE ABANDONMENT DATE: 10-27-93 

Sandconlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

54.0-73.0 Sandy CIiIy (CLI, 100:1, (JIarlz, meditn 10 dark gray, dense,lIoisl 
10 dry, Mllogeneous, plaslic, plable. 

710-97.0 Clay (CU. 100:1. medullio 1\tIi gray, dense, diy, hii'd, 
MlIOgeneous, ~iable, sl\tltly plastic, trace shell fragments. 

DEPTH TO i 8 FT. BLS 

SITE: 3 
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REMARKS 

III sallPling strin~ 
o 

III augers: 34'bls 

III sallPling strin~ 
Trbls 

III augers: 26'bls 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 

DRn.L RIG: Gus Pech BR22 

GRO~D ELEV.: 75.1 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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LOG of WELL: 

DATE STARTED: 10-2fl-93 

DRn.L MTHl.: 4.25" ID HSA SAW. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 97 FT. BLS 

HOLE ABANlONMENT DATE: 10-27-93 

SOIL/ROCK DESCRIPTlON 
AND COMMENTS 

PA 

SallpleS coletled lIer! analyzed for USEPA Nelrod 8010/8020 and TPH. 

End of oorng; 97'bls. 

LOG OF BORING: G8-3-68 

PROJECT NO: 

CH 

COMPlETED: 10-27 -93 

LEVEL: 0 

REMARKS 

boUoll role augers 
III sa,.,llng string: 

90'bls 
III augers; 40'bls 

boUoll role prooe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG Qf WELL: LOG OF BORING: GS-3-69 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlBCONTRACTOR: Layne Environmental Services DA TE STARTED: 10-27 -93 COMPLETED: 10-28-93 

DRn.L RIG: Gus Pech BR22 

GROlJllD aEV.: 63.9 FT, NGVD 

LOGGED BY: M. Pijnenburg 
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DRn.L MTKl.: 4.25" ID HSA SANP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 119 FT. BLS DEPTH TO i 4 FT. BLS 

HOLE ABAI'IlONMENT DATE: 10-28-93 SITE: 3 

SOIl/ROCK DESCRIPTION 
AND COMMENTS 
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o-z 
sol 

, 1-1 0-:': 0-48.0 Sand (SPI, l00X, (JIartz, lledhn to dark brown, fine-to 
f--- 194 l1ediult-lrailed, sub"'1'ounded, I10deralely wei sorted, occasionaly sily. 
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groundwater encoontered 
wi sa~lng slrng: 

o 
wi augers: dry 

wi sa~lng slrng: 
o 

wi augers: dry 

wi sa~lng slrng: 
22'bls 

wi augers: l2'bls 

wi sa~lng slrng: 
o 

wi augers: 14'bls 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: LOG OF BORING: GS-3-69 

SOUTHDIVNAVF ACENGCOM PROJECT NO: 7537-03 

DRn.L RIG: Gus Pech 8R22 

GROLtiC B.EV.: 63.9 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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OA lE ST ARlEO: 10-27 -93 COMPlETED: 10-28-93 

DRn.L MTHl.: 4.25" IO HSA SArt'o MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 119 FT. 8LS 

HOLE ABANDONMENT DATE: 10-28-93 

Sandconlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

GE 1 

4aO-70.0 Sandy Cli1y {CLI. toox. (JIartz. IledilD gray, dense, lloist 10 wet, 
plastic. pliable, grades to clayey sand. 

70.0-&5.0 Cliiyey Sand (SCI /lith 9IefI iIfId IIBrt clayey sand, 70X. Quartz, 
lIedluli gray, fine-to lIedu..-grained, slil-rounded, poorly 10 /IOderately wei 
sorted; shel, 2Os,.very pale orange, fine fragllents; lIart, Kls, wtile, 
calcareous, soli, wet. 

SP 

CL 

sc. 
MARL 

LEVEL: 0 

4 FT. 8LS 

REMARKS 

wi sallPlng strng: 
o 

wi augers: <l9'bls 

wi sallPlng strng: 
S8'bls 

wi augers: 16'bls 

boUo. hole augers 

wi iII8I!f'S: ITbls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG 01 WELL: LOG OF BORING: GS-3-69 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlBCONTRACTOR: Layne Environmental Services DATE STARTEll: 10-27-93 COMPlETED: 10-28-93 

DRILL RIG: Gus Pech BR22 

GROlJllll ELEV.: 63.9 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRILL MTIiJ.: 4.25" ID HSA SAM'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL llEPTtt 119 FT. BLS llEPTH TO i 4 FT. BLS 

HOLE A8ANJONMENT DATE: 10-28-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Clayl!'/ Sand lIill Shell and .Afart conthled. 

85.0-108.0 Do/Ollie. lOOS. IIOderate yelowlsh-brown to Ighl gray 10 mediUII 
gray, hcrd, !licrocrystali'le, shell replacement features visible, vuggy, 
sucrosic. 

~8.o-119.0 Clay (CH, loos. calcareous, wille, soft, non plastic, wet, trace 
phosphale. 

SaIlPIeS colected were analyzed for USEPA Method 8010/8020 and lPH. 

End of bor~: 119'bls. 
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REMARKS 

85-93 hard 
punp rate 3--4riMt 

93-98 sofler 
punp rate IIIMt 

lenporary well poilt 

98-102 hard 
punp rate 5-8 !lin/II 

~2-04 softer 
punp rate IIIMt 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHOIVNAVFACENGCOM 

DRD.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-29-93 

DRD.L RIG: Gus Pech 8R22 

GROlJojD ELEV.: 56.7 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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DRD.L MTHD.: 4.25" IO HSA SAMP. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PIO TOTAL DEPTH: 106 FT. 8LS 

HOLE ABANJONMENT DATE: 11-01-93 

o-a.oSand 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

a.o-ao Clayey Sand (SCI. lOO%, lJIarlz, Iledill1 gra~, fine-graned, 
sub-roonded, nooerately well sorted, clayey. 

8.0-46.0 Sand (SPI, 1001, lJIartz, Ight brown, nediuJl-gai1ed, sub-rounded, 
nooerately well sorted, occasilnally siny. 
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LOG Of BORING: G5-3-70 
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COMPLETED: 11-01-93 

LEVEL: 0 

7 FT. 8LS 

REMARKS 

groundwater encoontered 

wi sanplilg stri1i 
o 

wi augers: dry 

wi sanpli1g stri1i 
o 

wi augers: dry 

wi sanplilg strili 
o 

wi augen: 2Tbls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-70 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_AC_E_N_G_C_O_M ______________________ r-________________ ~P_R_0_J_ECT ___ NO_:_7_5_37_-_0_3 ______ ~. 

DRn..LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 10-29-93 COMPlETED: 11-01-93 

DRn..L RIG: Gus Pech BR22 

GROltlD ElEV.: 5e.7 FT. NGVD 

LOGGED BY: M. PI inenburg 
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DRn..L NTH].: 4.25" 10 HSA SAMP. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PIO TOTAL DEPTIt loe FT. BLS DEPTH TO i 7 FT. BLS 

HOLE ABANJONNENT DATE: 11-01-93 

Sandconlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

46.0-69.0 Sandy Clay (CLI, IOO~ (JIartz, IEditn gra~, dense, lIast to wet, 
plastic, pliable, grades to cla~e~ sand. 

69.0-62.0 Oayey Sand (SC/1I1h SIIeII and JIar! clayey sand, 70~ quartz. 
lIedlull gray. fine-to lIedu ..... gralned. sib-rounded, IIOderatel1 wei sorted: 
shel~ 2~ yery pale orange, fine fragllents: liar!, lOX. wNIe, calcareous, 
soft, wet. 
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wi sa..,lilg strna: 
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wi augers: 28'bls 

wi sa..,lng strna: 
38'~s 

wi augers: 34'bls 
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RI OUs 1,2,7 
LOG 01 WELL: LOG a: BORING: GS-3-70 

GCOM 03 

DATE STARTED: 10-29-93 COMPLETED: 11-01-93 

DRn.l RIG: Gus Pech BR22 DRD.l MTIil.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe LEVEL: 0 

GROltlD B.EV.: 56.7 FT. NGVO MONITOR INST.: Microtip-PID TOTAL DEPTtt 106 FT. BLS 

LOGGED BY: M. Pijnenburg 
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HOLE ABAftlJONMENT DATE: 11-01-93 

SOIL/ROCK DESCRIPTICN 
AND COMMENTS 

ClilYey SiII'Id tlith Shell i/fI/i JliIrl conlmed. 

aZ0-96.0 OolOilite, IOOX, ooderale yeIOllish-brolln, hard, llell cellenled, 
lIicrocryslalre, shel repiacellent features visille, vuggy, sucrosic, 
oDilic-like'i'eplacellent featll'es visible, trace phosphate. 

96.0-106.0 ClilY (CHI, IOOX, calcareoos, IINte 10 light gray, soft, non plastic, 
lIet. 

SalipleS colected llere analyzed for USEPA Nethod 8010/8020 and TPH. 

End of borilg: IOO'bls. 

CH 

REMARKS 

bolioll hole augers 

PUIIP rate 8-111inlll 

PUIIP rate Hi 1Iil/ II 

tellPorary llell point 
500 gallQrged 

PUIIP rate 4-5 1Iil/1I 

PUIIP rate 30 seclfl 

bottoll hole rotary bH 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: GS-3-71 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRIlLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-01-93 COMPlETED: 11-02-93 

DRIlL RIG: Gus Pech 8R22 

GROLtlD ELEV.: 64.1 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRIlL MTHl.: 4.25" ID HSA SAfoIJ. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 105 FT. 8LS DEPTH TO i 8 FT. 8LS 

HOLE ABANJONMENT DATE: 1i-02-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-44.0 Sand (SP/, lOOX, lJIartz, nediln to ight brown, fne-to 
lIediulI"lP'aned, sub-angular to sub-roonded, lIoderately well sorted, 
occasimally siRy. 
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\FlI1fs: ClIlunuouS 
spil-spollls 

groundwater encoontered 
wi sallPlng strng: 

o 
wi augers: dry 

wi sallPlng strng: 
o 

wi augers: IlI'bls 

wi sallPlng string: 
o 

wi augers: 14'bls 
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RI OUs 1,2,7 
LOG 01 WELL: 

OM 

DATE STARTED: \1-01-93 

DRD..L RIG: Gus Pech 8R22 DRD..L NTH).: 4.25" ID HSA SAtf'. NTHD.: Aqua Probe 

GROLtiD ELEV.: 64.1 FT. NGVD NONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 105 FT. 8LS 

LOGGED BY: M. Pljnenburg 
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HOLE ABANJONNENT DATE: \1-02-93 

Sandconlmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

44.0-67.0 Sanrfy Clay ral, 1001. (JJartz, IEdilJl gray, dense, IlCist to wet, 
plastic, pliable, hcnogenoos. 

67.0-75.0 Cli/Yey SiJnd (SClllifll f1eIl ilnd NiJr( clayey sand, lOX, QUartz, 
medium gray, line-to meduil-grained, sliJ-rounded, IIOderately wei sorted: 
shel~ 20X, yery pale orange, line fragments; marl, lOX, white, calcareoos, 
soft, weI. 

75.0-98.0 DoIoiIle, 100X, IIOderaie yelowish-brown, hard, well cemented, 
microcryslalile, shell replacelEnl features Yisllle, ,uggy, sucroslc, 
orAHlc-lile-replacelEnt fealires ,isible, trace phosphate. 

LOG (F BORING: G5-3-71 

CL 

COMPlETED: 11-02-93 

LEVEL: 0 

REMARKS 

wi sallPlilg strilg: 
53'bls 

wi augers: l6'bls 

wi sallPlilg strilg: 
7Zbls 

wi augers: 14'bls 

boHOil hole augers 
PUIIP rate 55 sec/fl 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-71 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ .-________________ ~_PR_0_J_ECT ___ NO_:_7_S_37_-_0_3 ______ ~~ 
mm..LING SU3CONTRACTOR: Layne Environmental Services DATE STARTED: 11-01-93 COMPLETED: 11-02-93 

DRILL RIG: Gus Pech BR22 

GRO~D ELEV.: 64.1 FT. NGVD 

LOGGED BY: M. Pljnenburg 
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DRILL MTIiJ.: 4.2S" 10 HSA SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: D 

MONITOR INST.: Microtip-PID TOTAL DEPTH: lOS FT. BlS DEPTH TO i 8 FT. BLS 

HOLE ABANJONMENT DATE: 11-02-93 SITE: 3 

u 
§...J 

SOIL/ROCK DESCRIPTION ...Jg 
~~ AND COMMENTS 

Continued from PAGE 2 
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Do/Ollite contmed. I I 
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98.(H05.0 Cli1Y (CHJ. lOOl, calcareoos, white to light gray, soft, non plastic, ---:.= wet. ===-= --------r=-==-= i===-= ----r----
r=-==-= 
~==-= 

SallpleS colected were analyzed for USEPA !elhod 8010/8020 and TPH. i===-= i===-= r=-==-= i===-= 
End of borilg: 105'~s. 
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REMARKS 

pump rate 1-2 IIMt 

pump rate 2-3 seclfl 

temporary well pont 
Kl40 gal purged 

pump rate 1-2 IIMt 

pump rate 1-3 lin/II 

pump rate 30 seelfl 

bottoll hole rotary bn 
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RI OUs 1,2.7 
lOG of WEll: 

GCOM 

DATE STARTED: 11-08-93 

ORD.l RIG: Gus Pech 8R22 DRD.l NTHJ.: 4.25" ID HSA SA,..,. NTHD.: Aqua probe 

GRO~D aEV.: 72.7 FT. NGVO MONITOR INST.: Mlcrotip-PID TOTAL DEPTIt 94 FT. BLS 

LOGGED BY: M. Pijnenburg 
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HOLE ABANDONMENT DATE: 11-09-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.0 SiJnd (Sf~ 1001, (JJartz, cliorless to light brown, fine-to 
lIediulI-l1aned. sub-rounded, ooderately wei slJ"ted. 

5.0-9.0 SiJndy CliJy (ct.}, 1001, i~t brol/l'l 10 i~t gray, dense, ooderately 
hard. pi able, plaslic. hollogeneous, ooist 10 dry, sandy. 

9.0-54.0 SiJnd (Sfl, 1001, (JJarlz, cliorless to lighl brown, fine-Io 
lIediulI-l1aned, sub-rounded, ooderalely wei slJ"led, occasionaly si1y. 

u 
§....J 
....Ja:! 
~~ 
I-en 
:J 

lOG OF BORING: GS-3-72 

..... l1u ... •• NO: 7537-03 

en en « ....J 
u 
....J 
(3 
en 

SP 

COMPlETED: 11-09-93 

lEVEL: 0 

REMARKS 

groundwaler encountered 

wi sa~li'tg strng: 
o 

wi augers: dry 

wi sa~lilg stri'tg: 
o 

wi augers: 19'bls 

wi sa~li'tg stri't~ 
o 

wi augers: 28'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-72 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SlI:JCONTRACTOR: Layne Environmental Services DATE STARTED: 11-08-93 CONPLETEr::t 11-09-93 

DRn.L RIG: Gus Pech 8R22 

GROlJolD ELEV.: 72.7 FT. NGVO 

LOGGED BY: M. Pi inenburg 

:r: 
I-- • 
a.. I-
WLL 
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52-56 
water 

72-76 
water 

W 
u « ~ 
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<flQ oQ 
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W :r: 

DRn.L MTIiJ.: 4.25" 10 HSA SA,..,. MTHD.: Aqua probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 94 FT. 8LS DEPTH TO i 9 FT. 8LS 

HOLE ABANDONMENT DATE: 11-09-93 SITE: 3 

Sand conthled. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

54.0-74.0 Sandy CIiIy (CLI,IOOX, ",ariz, llediln to darll gray, dense, sott, 
wei, sandy, pliable, plastic, oollOgeneous. 

7 ~.0-94.0 ClilYey Sand (SC/llifh SIteII iIfId JliJri clayey sand, 7ox, quartz, 
lIedlull gray, fine-to lIedulI""gralned, sib-rounded, IIOderate/y wei sorted; 
shel~ 2ox, very pale orange, fine fragllents; IIiIII, lox, wtite, calcareous, 
soft, weI. 

~ 
« 
~ 
u 
~ 

(3 
<fl 

SP 

CL 

sc.. 
MARL 

REMARKS 

wi sanplllg strllg: 
~4'bls 

wi augers: 14'bls 

wi sanplllg strllg: 
58'bls 

wi augers: 2 ~'bls 

PAGE 2 of G8-3-72 ASS ENVIRONMENTAL SE'RVrCE'S. INC. 

• 

• 

• 



PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: LOG OF BORING: GS-3-72 

SOUTHDIVNAVFACENG PROJECT NO: 7537-

DRD.LING SLflCONTRACTOR: layne Environmental Services DATE STARTED: 11-08-93 COMPlETED: 11-09-93 

DRD.L RIG: Gus Pech 8R22 

GROlJllD ELEV.: 72.7 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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~w :;< 
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CI. 
..9 

DRD.L MTtI].: 4.25" 10 HSA SA".,. MTHD.: Aqua probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 94 FT. 8lS DEPTH TO i 9 FT. BLS 

HOLE ABANDONMENT DATE: 11-09-93 SITE: 3 

u g:j 
§~ < 

SOIl/ROCK DESCRIPTION ~g ~ 
U 

AND COMMENTS ~~ ~ 
f-(fJ 0 

(/) 

ClilYey Si1nd lIillI Shell iJfId NiIff conlmed. ~ 
MARL 

SaIlPIeS colecled were analyzed for USEPA Nethod 8010/8020 and TPH. 

End of borilg: 94'bls. 

REMARKS 

bolloll hole augers 
III sanplilg strilg: 

93'Us 
Ifl augers: 30'bls 

bolloll hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2,7 1 LOG 01 WELL: LOG OF BORING: GS-3-73 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRR.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-09-93 COMPlETED: 11-10-93 

DRR.L RIG: Gus Pech 8R22 

GROUND ELEV.: 72.6 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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4.8 ,~ 

5-4 
4-6 

,~ 5.3 
7-7 

, 5-6 a-8 
i--- 5.6 

10-9 
t....I'--~ 8-10 
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DRR.L MTKI.: 4.25" ID HSA SAJ4). MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTIt 93 FT. 8LS DEPTH TO i 9 FT. 8LS 

HOLE ABANDONMENT DATE: 11-10-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-4.0 Silnd {SPI, 1001, (JIartz, Ighl gray 10 llooerate brown, fine-to 
lIediulI-l1ailed, sub-angular 10 sub-roonded, llooerately well sorted. 

4.0-9.0 Silndy C/;Jy {eLI, 1001, IIOderale yelowish-brolln 10 reddish-yeiow, 
dense, sightly plastic. hollOgeneous, dry. 

9.0-54.0 Sand {SP}, 1001, (JIarlz, caorless 10 lIediuli gray, fine-to 
lIediulI-l1ailed, sub-rounded, IIOderalely lIel scrted, occasionaly sily. 

: .... : ... ; ... 

!ilillill 

1:11:[1111 

iillll: 
'J:.:.::.:.:.::. 

SP 

CL 

SP 

REMARKS 

v -•. rDIS: conul'lJoos 
spll-spoons 

groundllater encoonlered 
III sa~lilg strillJ 

l2.5'bls 
III augers: 5.5'bls 

III sa~lilg strillJ 
o 

III augers: 10'bls 

III sa~tilg strillJ 
32'bls 

III augers: 19'bls 

PAGE 1 of GS-3-73 ABB EN'IIRONNENT At SERVICES, INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

CLIENT:SOUTHDIVN 

mW.LING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-09-93 

DRILL RIG: Gus Pech BR22 

GROLtiD B.EV.: 72.6 FT. NGVD 

LOGGED BY: M. Pijnenburg 

J: 
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water 
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~~ 0 
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DRILL MTIi).: 4.25" ID HSA SAMP. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTIt 93 FT. BLS 

HOLE ABANDONMENT DATE: 11-10-93 

5'.1ndcontiwed. 

54.0-74.0 5'.1ndy Clay (elI. 100%, ~artz, nediln to dark gray, dense, soft, 
wet, sandy, pliable, plastic, hol1Ogeneous. 

74.0-910 OilYey 5'.1nd (SClllill sIIeI iIIId lIirl clayey sand, 701, quartz, 
lIediuli gray, fine~raned, sub""fotl'lded, lIoderately well Silted; ~el, 201, 
¥ery pale lIange, fne fragnents: na~, KlI, wlite, cak:areous, soft, wet 

:::.:./~./;:~.~.: 

./.://~:::.-:.:' 

............... 
:: ..... :: ... ::: .. :. 

;t~l~:: 
(:)(// 

LOG OF BORING: GS-3-73 

PROJECT 

~ « 
...J 

COMPlETED: 11-10-93 

LEVEL: 0 

9 FT. BLS 

U REMARKS 

SP 

CL 

c.L 
MARL 

wi sallPlng slrng: 
o 

wi augers: 22'bls 

wi sallPlng slrng: 
83'~s 

wi augers: eO'bts 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-73 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 11-09-93 COMPLETED: 11-10-93 

DRILL RIG: Gus Pech BR22 

GRO~D ElEV.: 72.6 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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w 
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DRILL MTtIJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. 8LS 

HOLE ABANDONMENT DATE: 11-10-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Clayey Sand tilth Jhtil8la llilf/conti'lued. 

SalipleS colected were analyzed for USEPA Method 80fO/8020 and TPH. 

End of bori'lg: 93'bls, 

~ « 
...J 
u 
...J 

<3 
ell 

Cl.. 
MARL 

REMARKS 

bolton hole augers 
loll sanpli'lg stri'lg: 

92'bls 
wi augers: 26'bls 

bolloll hole probe 

PAGE 3 of GS-3-73 ABB ENVIROt.JMENTAL SERVI~ES. INC, 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: 

SOUTHOIVNAVFACENGCOM 

DRD..L RIG: Gus Pech 8R22 

GRO~D ElEV.: 73.7 FT. NGVO 

LOGGED BY: M. Piinenburg 
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DATE STARTED: 11-10-93 

DRD..L MTtI].: 4.25" ID HSA SAW. MTHD.: Aqua Probe 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 94 FT. 8LS 

HOLE ABANDONMENT DATE: 11-12-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(JIartz, Ight grall0 brown, fine-to 
lIediu .... ganed, sub-angllar 10 sub""founded, lIocIerately well sorted. 

4.0-9.0 Sandy CIi1y (0.1. 100X, IIOderale lelowish-brown 10 reddish-lelow, 
dense. sightl't plastic. hollOgeneous, drl. 

9.0-54.0 Sand (Sfl, !OOX, (JIartz, c(jorless 10 lIediuli grOll, fine-to 
lIediu .... ganed, sub""founded, IIOderale'" wel.sorted, occasionall sily. 

LOG OF BORING: GS-3-74 

PROJECT NO: 753 

COMPLETED: 11-12-93 

LEVEL: 0 

9 FT. 8LS 

REMARKS 

groundwater encountered 
wi sa~tng slrng: 

o 
wi augers: dry 

wi sa~lng slrng: 
o 

wi augers: drl 

wi s~tng slrng: 
34'bls 

wi augers: 14'bls 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-74 

~C_L_~_NT __ :_S_O_UT_H_O_I_VN_A_V_F_A_C_EN_G_C_O_M ______________________ .-________________ ~_PR_0_J_E_CT __ N_0_:7_5_3_7-_0_3 ______ ~. 

mm.LING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-10-93 COMPlETED: 11-12-93 

DRIlL RIG: Gus Pech 8R22 

GRO~D aEV.: 73.7 FT. NGVO 

LOGGED BY: M. Pi !nenburg 
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DRIlL MTI{).: 4.25" ID HSA SAW. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 94 FT. 8LS DEPTH TO i 9 FT. BLS 

HOLE ABANlONMENT DATE: 11-12-93 SITE: 3 

Sandcontnued. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
SP 

: " .: .... 

. }.:./::.:/::.::.:: 

.......... 

. }.:./,/::;/.: 

jilliilir 
............ 
.. ; ............ . 

54.0-74.0 Sandy Clay (CJ.J. lOOX. (lJartz, lledilll to dark gray, dense, soft, CL 
wet, sandy, pliable, plastic, hollOgeneous. 

74.0-94.0 Clayl!'/ Sand (SC/llilh!h!ll iIfId JIar{ clayey sand, 70X. quartz, 
lIediulI gray, f1ne-grailed, sub "'founded, 1I0derately well slJ'te¢ shel, 2OX, 
very pale (range, file fragllenls; lIarl, m, wlite, calcareous, soft, wet 

sc. 
MARL 

REMARKS 

wi sanplng strng: 
42'bls 

wi augef$: l8'bls 

wi sanplng strilg: 
o 

wi augef$: 9'bls 

PAGE 2 of GS-3-74 ABB ENVIRONMENTAL SE:AV!CES, INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

SOUTHDIVNAVFACEN 

DRIlLING SlIICONTRACTOR: Layne Environmental Services DATE STARTED: 11-10-93 

DRIlL RIG: Gus Pech BR22 

GROlJllD B.EV.: 73.7 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRIlL HTHJ.: 4.25" 10 HSA SA".,. HTHD.: Aqua Probe 

HONITOR INST.: Mlcrotlp-PIO TOTAL DEPTtt 94 FT. BLS 

HOLE ABANJONHENT DATE: 11-12-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

ClilYey Sand tlilh Shell i1fId lIiH1 contmed. 

SallpleS colected were analyzed for USEPA Nethod 8010/8020 and TPH. 

. End of Ixlrng: 94·bls. 

LOG OF BORING: GS-3-74 

7537-03 

COMPlETED: 11-12-93 

LEVEL: 0 

REMARKS 

bottoll hole augers 
wi sanplilg slril~ 

a9'bls 
wi augers: 9'bls 

bottoll hole prtile 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-75 

~C_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ~----------------~-PR-0-J-E-CT--N-0:~7-5-3-7--0~3------~. 
DRIlLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 11-12-93 COMPLETED: 11-13-93 

DRIlL RIG: Gus Pech BR22 

GROlJllD ElEV.: 71.8 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
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DRIlL MTJ-Il.: 4.25" 10 HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 93 FT. 8LS DEPTH TO i 9 FT. 8LS 

HOLE ABANDONMENT DATE: 11-13-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.0 Sand (Sf~ l00X, (JIartz. caorless to light brown, tine-to 
lIediu .... grailed. sub-an~lar to sub"'foonded. lIoderately well sorted. 

5.0-9.0 Sandy Clay (a). l00X, l\ttt gray to Ight brown. dense. !mderately 
hard. !mist to dry, hooogeneous. sandy. 

9.0-54.0 Sand (Sf), IOOX, (JIartz. caorless to light brown, line-Io 
lIediu .... grailed. sub"'founded, wei sorted. occasionally silty, 

SP 

CL 

SP 

REMARKS 

0-8'I»S: conur.Jous 
spil-spoons 

groundwater encoontered 
wi sa .... lng strilg: 

o 
wi augers: dry 

wi sa .... llng strilg: 
22'bls 

wi augers: t3'bls 

wi sa .... lilg strilg: 
o 

wi augers: 10'bls 

PAGE 1 of GS-3-75 ABB ENVI--" "--;:NT AL SERVICES. INC. 

• 

'. 



PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG 01 WELL: LOG OF BORING: GS-3-75 

SOUTHDIVNA VF Ar.EIIIGC:OM PROJECT 7-03 

OR1l..LING SlI'ICONTRACTOR: Layne Environmental Services DATE STARTED: 11-12-93 COMPlETED: 11-13-93 

OR1l..L RIG: Gus Pech 8R22 DR1l..L MTKl.: 4.25" ID HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GRO~D B.EV.: 71.8 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 93 FT, 8LS DEPTH TO i 9 FT. 8LS 

HOLE ABANlONMENT DATE: 11-13-93 SITE: 3 

Sandconlmell. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

54,(>-74.0 Sandy CIi1y (aJ, lOOX, (JJartz, lledilllio dark gray, dense, soft, 
wei, sandy, pliable, plastic, hollOgeneous. 

74.o-Sl0 Cl#yey Sand (sell/ill fh!II and IIBrt clayey sand, 70X, Quartz, 
lIediuli gray, fine-grailed, SUb-rOllllled, wei sorted; shel, 2OX, yery pale 
orange, fine fragllents; liar!, el, wtilt!, calcareoos, soft, wet. 

Cl 

sc. 
MARL 

REMARKS 

wi sanplilg strilg: 
54'bls 

wi augers: T'bls 

wi sanpli'lg strilg: 
7fbls 

wI augers: S'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: LOG OF BORING: GS-3-75 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-12-93 COMPlETED: 11-13-93 

DRILL RIG: Gus Pech BR22 

GROlJllD ELEV.: 71.8 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRILL MTHJ.: 4.25" ID HSA SAN». MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABANDONMENT DATE: 11-13-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Clayey Sand 11111 SfIeII i1f/d Mart conlmed. 

Sallp\eS colecled were analyzed for USEP.4 Nel/'od 801018020 and TPH. 

End of oori'tg: 93·bls. 
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sc. 
MARL 

REMARKS 

bolloll /'ole augers 
wi sallPlng strng: 

92'bls 
wi augers: S'bls 

bolloll /'ole prlile 

PAGE 3 of GS-3-75 ABB ENVIRONMENTAL SERvl ;~::s IN~. 
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PROJECT: NAS Cecil Field RI OUs 1,2.7 
LOG of WELL: 

CLIENT:SOUTHOIVNAVFACENGCOM 

DRn-LING SlJ3CONTRACTOR: Layne Environmental Services DATE STARTED: 1\-14-93 

DRn.L RIG: Gus Pech BR22 

GROltlD 8.EV.: 59.8 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRn.L NTH].: 4.25" ID HSA SA".,. NTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTIt 66 FT. 8LS 

HOLE ABANDONMENT DATE: 11-14-93 

Saila'contmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

50.<H2.0 Clayey Sand (SCI. !OO%, (JIartz, I1editn gray, fine-to 
lIediu!l-\railed, poorly to IIOderately wei sorted, dayey. 

62.0-66.0 Clayey Sand (SClllilh SIeH ana' liar, clayey sand, 70%, Quartz, 
lIediuli gray, fine-grailed, sub-roll'lded, poorly sorted; shel, 2OX, yeN pale 
orange, fine fragllents. soft, brittle; lIar( KlX, whHe, calcareous. soft, wet. 

SalipleS colecled were analyzed for USEPA Helrod 8010/8020 and TPH. 

End 01 borilg; 66'bls. 

LOG OF BORING: GS-3-76 

PROJECT NO: 7537-03 

SP 

SC 

s.c. 
MARL 

COMPlETED: 11-14-93 

LEVEL: 0 

6 FT. 8LS 

wi sa~lilg stril~ 
nJa 

wi augers; nJa 

bolloll role augers 
wi sa~lilg stril~ 

nJa 
wi augers; nJa 

bolloll role probe 



PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-76 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlECONTRACTOR: Layne Environmental Services DATE STARTED: 11-14-93 COMPLETED: 11-14-93 

DRILL RIG: Gus Pech BR22 

GROltm aEV.: 59.8 FT. NGVO 

LOGGED BY: M. Pi jnenburg 
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<fJo. 
ao. 
<~ 

l1J 
I 

U-l 

0 

2-4 
0 

4-6 
0 

DRILL MTIiJ.: 4.25" ID HSA SA..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTtt 66 FT. BLS DEPTH TO i 6 FT. BlS 

HOLE ABANDONMENT DATE: 11-14-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0- Xl.O Sand (SPI ";/11 Organics loa sand, SOt:, QUii'll, light gray to dark 
brown. the-to nediln-grar.ed, sub-angular to Sib-rounded, poorly sorted; 
organics, 40t:, very dark tJown,sott, SDCllgy, peat-Ike wood fragnenls. 

0.0-50.0 Sand (SP/, IOOX, QUartz, ight gray to lighl brown, fine-to 
l1ediun-g:ahed, sub-angular to sub-rounded, pOllly sorted, occasionaly 
sily. 

..... :: ....... . 
: .... : .... : ... . 

:·~l.::)l:~).;:~; 
:' :.:.,': ~.:.', ".~ . 

.. .... : .... 

SITE: 3 

Sf. 
OL 

REMARKS 

U-DIIS; CCllof'IUOUS 
splt-spOCllS 

groundwater encountered 

SP 

wi sanplng slrng; 
o 

wi augers; dry 

wi sanplng slrng; 
o 

wi augers; 18'bls 

wi sanplng slrng; 
nla 

wi augers: nla 

PAGE 1 of GS 3 76 ABB ENVIRr'",u'::N~AL SERVICES, INC, 
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RI OUs 1.2,7 
LOG OF BORING: GS-3-77 LOG 01 WELL: 

GCOM 

DRD...LING SLI3CONTRACTOR: layne Environmental Services DATE STARTED: 11-15-93 COMPLETED: 11-16-93 

DRD...L RIG: Gus Pech 8R22 

GRO~D aEV.: 73.5 FT. NGVD 

LOGGED BY: M. Pijnenburg 
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DRD...L MTI-I).: 4.25" ID HSA SA".,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTtt 92 FT. 8lS DEPTH TO i 9 FT. 8lS 

HOLE ABANDONMENT DATE: 11-16-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-5.0 Sand (SP~ l00X, <JJartz, c~orless to light brown, fine-to 
lIediulI-ganed, sub-founded, IIOderateiy wei sated. 

5.0-9.0 Sandy Cliiy (a.I. l00X, '!tit gray to reddish-brown, dense. 
lIoderately hard. weI ccnpacted. pi able. ron tiastic, sandy, hPlIOgeneous. 

9.0-54.0 Sand (SPI, IOOX, <JJartz. ight gray to light brown, fine-grained, 
sub-foonded, lIoderately well sorted. 

u ~ 
§....I 4 
....Ig ....I 

~~ 
u 
....I 

I-(/) 0 .... 
....I (/) 

REMARKS 

splt-spoms 

groundwater encoontered 

wi sallPlng strng: 
o 

wi augers; dry 

wi sallPlng strng: 
o 

wi augers; 20'bls 

wi sallPlng strng: 
o 

wi augers; 18'bls 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG 01 WELL: LOG OF BORING: GS-3-77 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SUBCONTRACTOR: Layne Environmental Services DATE STARTED: 11-15-93 COMPLETED: 11-16-93 

DRILL RIG: Gus Pech 8R22 

GROlJllD ELEV.: 73.5 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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72-76 
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w 
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« -a.E 
())o. 
00. 
«~ 

w 
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DRILL MTIil.: 4.25" 10 HSA SAlt'. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PIO TOTAL DEPTI-t 92 FT. BLS DEPTH TO i 9 FT. 8LS 

HOLE ABANDONMENT DATE: 11-16-93 SITE: 3 

So;ndcontnued. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

54.0-72.0 Sandy Cliiy feL/, IOO%, (JJartz, IlE!diln to da~ gray, dense, sandy, 
sightly pliable, Imogeneous. 

7Zo-SZ0 ClilYey Sand (SCI tlill 9IeH iIfId JliJrl clayey sand, 70%, Quartz, 
l1ediullgray, Ilne"1jraned, sub-rounded, poorly sorted, dayey; shel, 20%, 
very pale orange, fne fragllE!nts, soft lrl"le; I1ar~ 10%, \/hite, calcareous, 
soft,lIet. 

:':'::":'::':": 

l1l « 
...J 
u 
...J 
(5 
if) 

SP 

CL 

s.c. 
MARL 

REMARKS 

III sa~lng strng: . 
54'bls 

III augers: 8'bls 

III sa~lng strng: 
o 

III augers: 10'bis 

PAGE 2 of GS-3-77 ABe ENVIRONMENTAL SERVICES. INC, 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG of WELL: 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRILLING S\.iICONTRACTOR: Layne Environmental Services DATE STARTED: 11-15-93 

DRILL RIG: Gus Pech 8R22 

GROlJllD ELEV.: 73.5 FT. NGVD 

LOGGED BY: M. Pi inenburg 
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DRILL MTHl.: '4.25" ID HSA SA,.,. MTHD.: Aqua Probe 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 92 FT. 8LS 

HOLE ABANJONMENT DATE: 11-16-93 

U 

§-J 
-Jg 
~~ 
f-(/) 

E 2 
GilYi!'J SiJnd /lith Shell iNld JliJ{/ conlmed. 

Sanples colecled were analyzed for USEPA Nelhod 8010/8020 and TPH. 

End of oorilg: 92·bls. 

LOG OF BORING: GS-3-TT 

PROJECT NO: 7537 -03 

(/) 
(/) 
4( 
...J 
u 
...J 
(3 
(/) 

s.c. 
MARL 

COMPlETED: 11-18-93 

LEVEL: 0 

REMARKS 

bolton hole augers 
wi sa~I~1I str~g: 

88'bls 
wi augers: l'bts 

bolton hole probe 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORlNG: GS-3-78 

rC_L_~_NT __ :_S_OU_T_H_D_IV_N_A_V_F_A_CE_N_G_C_O_M ______________________ ~----------------~-PR-0-J-E-CT--N-0:-7-5-3-7--0-3------~ • 

DRILLING SleCONTRACTOR: Layne Environmental Services DATE STARTED: 11-17-93 COMPLETED: 11-29-93 

DRILL RIG: Gus Pech 8R22 

GRO~D ELEV.: 71.6 FT. NGVD 

LOGGED BY: M. Pi jnenburg 

J: 
I- . 
a. I
wlL 
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w 
U 
<1:
a. E 
gJg 
<I:~ 

W 
J: 

DRILL MTIil.: 4.25" 10 HSA SA,.,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABAI'<IlONMENT DATE: 11-29-93 

SOlL/ROCK DESCR1PT1ON 
AND COMMENTS 

SITE: 3 

REMARKS 

U-~ 

sol , 1-1 u-:.: 0.0-54.0 Sind (SPI, l00X, ~arlz. ighl gray 10 lighl brown. fine~rained. 
I-- 15.5 sub-roonded. lIoderately well sorted. 

2-2 

SP v-a liS: CIJlUOOOUS 

spll-spolJls 

5-

10-

15-

20-

25-

30-

35-

40-

6-8 
sol 

8-12 
water 

18-22 
water 

28-32 
water 

.. ;----1 2-4 
,~ 0 

a-8 ... .----1 4-8 
, 8-10 0 

110- 12 
.. ;----16-8 
, 8-10 0 

~ 

PAGE 1 of G8-3-78 

wi sa~lng slrn~ 
o 

wi augers: dry 
groundwater enc:oonlered 

wi sa~lng strn~ 
24'bls 

wi augers: 12'bls 

wi sa~lng strn~ 
o 

wi augers: l8'bls 

ABB ENVtRO~MENTAL SERVJ.I"t:.~. INC. 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 I LOG of WELL: LOG OF BORING: GS-3-78 

ClIENT:SOUTHOIVNAVFACENGCOM PROdECTNO:7537-03 

DRD.LING SUBCONTRACTOR: Layne Environmental Services CATE STARTED: 11-17-93 COMPlETED: 11-29-93 

CRD.L RIG: Gus Pech BR22 DRD.l MTtD.: 4.25" ID HSA SA,..,. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

GROlJllD ELEV.: 71.6 FT. NGVO 

LOGGED BY: M. Pijnenburg 

J: 
f-' a..f
wl.J... 
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J: 
f- • 
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72-78 
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a.. E 
<flo. o 0. 
4~ 

W 
J: 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABANJONMENT DATE: 11-29-93 

Sandconli1Jed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

54.0-72.0 Sandy Clay (aI, IOO~ (JJartz, IEdiin tD dark gray, dense, sandy, 
sighlly pliable, tmogeneous. 

72.0-910 ClilYey Sand (SClllilh Shell ilnd Ni1rl clayey sand, 70~ Quartz, 
l1ediul1 gray, fine'1lraned, sub-rounded, poorly s(fted, davey; shel, 20%, 
very pale (fange, Ine fragllents, solt trlllle; IIiIr( 1~ white, calcareous, 
soli,wet. 

:;{{!l}!i} 
: .. ::.:::: ':'::~:~':;'. 
: ... .' ........ . 
..... - .. . . . 
:':.':':.':';.,,' 

SITE: 3 

~ 
4 
...J 
U 

SP 

CL 

s.c. 
MARL 

REMARKS· 

wi sa~lng slrng: 
SO'bls 

wi augers: Irbls 

wi sa~lng strng: 
88'bls 

wi augers: ITbls 

PAGE 2 of GS-3-78 ABB ENV~I"'I"ul~FNTAL~t:.nVLI"t:.~. INC, 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: GS-3-78 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRn.LING SLECONTRACTOR: Layne Environmental Services DATE STARTED: 11-17-93 COMPlETED: 11-29-93 

DRn.L RIG: Gus Pech BR22 

GROlJllD El..EV.: 71.6 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DRn.L MTIil.: 4.25" ID HSA SANP. MTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABAI{]ONMENT DATE: 11-29-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
Oayey Sand /lith Shell and JliIff conlmed. 

SaIiPIeS colecled were anal)'zed for lffPA Nelhod 8010/8020 and TPH. 

End of borng; 93"bls. 

~ 
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U 
...J 
(3 
(fl 

~ 
MARL 

REMARKS 

bolloll hole augers 
loll sa,-,Ing slrng: 

88bls 
wi augers; 18"bls 

bolloll hole prooe 

PAGE 3 of G8-3-78 ABB ENVIR,)NNENT AL SERVT"'!I='~ INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

DRD..L RIG: Gus Pech BR22 

GRO~D aEV.: 71.0 FT. NGVO 

LOGGED BY: M. Pljnenburg 
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DATE STARTED: 11-29-93 

DRD..L MTHJ.: 4.25" 10 HSA SAffJ. MTHD.: Aqua Probe 

MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 93 FT. BLS 

HOLE ABANJONMENT DATE: 11-30-93 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

<JIartz. ighl brown, file-Io 
sub"flllnded. lIoderately well to well sorled. occasionaly slty, 

LOG OF BORING: GS-3-78 

PROJECT NO: 

COMPlETED: 1\-30-83 

LEVEL: 0 

SITE: 3 

~ 
< 
....I 
U 
....I o 
(/) 

REMARKS 

loll sa,-,Ing strna: 
n'bls 

loll augers: dry 
groundwater enclllniered 

loll sa,-,Ing strna: 
22'bls 

loll augers: l2'bls 

loll sa,-,1iI1I strna: 
32'b1s 

loll augers: lS'bls 



PROJECT: NAS Cecil Field RI OUs 1.2.7 J LOG of WELL: LOG OF BORING: GS-3-79 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 7537-03 

DRILLING SlI3CONTRACTOR: Layne Environmental Services DATE STARTED: 11-29-93 COMPlETED: 11-30-93 

DRILL RIG: Gus Pech BR22 

GROlJllD 8.EV.: 71.0 FT. NGVD 

LOGGED BY: M. Pi jnenburg 

:r: 
I- • 
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wu. 
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water 

DRILL MTKl.: 4.25" ID HSA SA".,. NTHD.: Aqua Probe PROTECTION LEVEL: 0 

MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. 8LS 

HOLE ABAItlONMENT DATE: 11-30-93 SITE: 3 

5andcontmed. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

54.0-72.0 Sandy Clay (CLJ, lOOX, ~arlz, IEdilllto dati gray, dense, sandy, 
sightly pliable, Imogeneous. 

nO-SlO Cli1Yey Si1nd (SClllilh fJIeIl i1fId It/iJri clayey sand, 70X, quartz, 
l1edlul1 gray, fine-graned, sub-rounded, poorly sated, dayey; S'lel, 201, 
yery pale aange, fne fraglEots, sof~ IJ'IHle: IEr~ lOX, white, calcareous, 
soft, wet. 

SP 

CL 

s.c. 
MARL 

REMARKS 

wi sallPlilg slrilg: 
58'bls 

wi augers: T'bls 

wi sallPlilg slrilg: 
8rbls 

wi augers: 7'bls 

PAGE 2 of G8-3-79 ABB ENV'tRONNENTAL~V1lJl:.:';, INC. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG at WELL: LOG OF BORING: GS-3-79 

DRD.L RIG: Gus Pech BR22 

GROtHD ElEV.: 71.0 FT. NGVO 

LOGGED BY: M. Pijnenburg 
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DATE STARTED: 11-29-93 COMPlETED: 11-30-93 

mm,L NTH].: 4.25" ID HSA SAtf'. NlHD.: Aqua Probe LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 93 FT. BLS DEPTH TO i 9 FT. BLS 

HOLE ABANJONMENT DATE: 11-30-93 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

fJ8yey SiInd llih Shel ind NiHf conli1led. 

SallpleS colecled lfere ar\illyzed for USEPA Nelhod 801018020 and lPK 

End of txni1g: 93'bls, 

REMARKS 

bolton hole auoers 
\/1 sanplnll slrn, 

89'b1s 
\/1 aUIlas: 8'bls 

bolton hole probe 
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PROJECT:NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: CF3SBt/CF3SSI 

SOUTHOIVNAVFACENGCOM PROJECT NO: 8520.22 

Un..&JL.L.LI"g SlECONTRACTOR: nla DATE STARTED: 11-20-94 COMPlETED: 11-20-94 

ORILL RIG: nla DRILL MTHJ.: nla SAM'. MlHD.: Hand Auger PROTECTION LEVEL: 0 

GRO~D ELEV.: 75.1 FT. NGVO INST.: Microtip-PIO TOTAL DEPTtt 4 FT. BLS TO i 4 FT. BLS 

LOGGED BY: M. Pijnenburg 
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HOLE ABANJONMENT DATE: 11-20-94 

W 

~-CL e SOIL/ROCK DESCRIPTION 
~li AND COMMENTS ",,--
W 
:J: 

0-2 0-4.0 Sand (SPI, tOOl ~artz. IEdiln gray to black 10 IIOderale 
0 yelowish-browl\ file-Io IEdiln-graned. sub-allQulcr 10 sub-rounded, 

pocriy 10 lIoderiliely well sorted. sitty • 

• 
2-4 SallpleS colecled were analyzed for I.SOP.4 Level IV analysis of VOCS. 
o SVOCs. lPH. Netas. and Pesticides and PCBs. 

End of borng: nls. 

U ~ 18-1 "" -IS 
-I 
u REMARKS 

~~ -I 
I-(/) (5 
:l (/) 

o-rbls: etok!gical 
sa~lilQ 

~~4---I groundwiller encountered 
bottoll hole 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: CF3SB10fCF3SS1 

CENGCOM PROJECT NO: 8520.22 

DRD..LING SLtiCONTRACTOR: nfa 

DRD..L RIG: nfa 

GROLtiD B.EV.: 70.7 FT. NGVD 

LOGGED BY: M. PI jnenburg 
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DATE STARTED: 11-19-94 COMPlETED: 11-19-94 

DRD..L MTtD.: nfa SA ... MTHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Mlcratip-PID TOTAL DEPTtt 3 FT. BLS DEPTH TO i 3 FT. BLS 

HOLE ABANJONMENT DATE: 11-19-94 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-10 Sand (SPll00X. (JIarlz, III!dhn gray to black to rmderate 
yelowish-brown, fne-to III!ditn-graned, sub-angulcr to sub-rounded. 
POIrIy to lIoderately well sorted, siHy. 

SallpleS colected were analyzed for USEPA Level [V analysis of VOCS, 
SVOCs, lPH, Netas. and Pesticides and PCBs. 

End of barng: 3'bls. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 J LOG 01 WELL: LOG OF BORING: CF3SB3fCF3SS3 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD..LING SWCONTRACTOR: nf a 

DRD..L RIG: nfa 

GROlJlJD aEV.: 75.0 FT. NGVD 

LOGGED BY: M. Pllnenburg 
J: 
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0-1 , 0-1 
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0.5-2.5 .5-2.5 
soi 0.6 
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DATE STARTED: 11-18-94 COMPlETED: 11-18-94 

DRD..L MTtIl.: nfa SA,..,. MTHD.: Hand Auger I""u I Cl; I.LUN LEVEL: 0 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 2.5 FT. BLS IDEPTH TO i 2.5 FT. 8LS 

HOLE ABANJONMENT DATE: 11-18-94 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Sand (SPl100S. lJIartz. IEdhn gray 10 lIoderate yelklwish-Irown, 
Ihe-Io IEdilll-grahed. sub-angular 10 sub-rounded. poorly 10 ooderalely 
well sorled. siHy. 

SaIlPIeS coletled were analyzed for USEPA Le¥el [V analysis of VOCS. 
SVOCs. TPH, Melals. and Pesliddes and PCBs. 

End of borng: 2,Sbls. 

~ « 
...J 
u 
...J 
(3 
Ul 

REMARKS 

PAGE 1 of CF3SB3 ABB ENVlRO .... MENT AL ~ERv "I:.~. INC. 
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RI OUs 1.2,7 
LOG OF BORING: CF3S84/CF3SS4 

COM 

DRn.L RIG: n/a 

GRO~D ELEV.: 74.6 FT. NGVO 

LOGGED BY: M. Pi inenburg 
::c 

C w f- • ...J U 
::c <>.X W.c( <is .c(~ 

f- • w- ...J> " <>. E 
<>.f- aa: <>.a: Ul ~g f- ~w 3: wu. a:~ a .c(f- 0 .c(~ 

~" Ul~ ...J W III :::c Ul 

0-1 0-1 
sol 0 

0.5-2.5 .5-Z5 
sol 0 

LOG 01 WELL: 

0.22 

DATE STARTED: IH8-94 COMPLETED: lH8-94 

DRn.L MTKl.: n / a SAM'. MTHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTH: 2.5 FT. 8LS DEPTH TO i 2.5 FT. 8LS 

HOLE ABANJONMENT DATE: IH8-94 SITE: 3 

SOIl/ROCK DESCRIPTION 
AND COMMENTS 

o-Z5 ~d (SP~ IOOX, <JIartz. I1edhn gray to lIoderate yelklwish-trown, 
file-to I1ediJll-grailed. sub-angular to sub-rounded. poorly to IIOderately 
well sorted, slHy. 

SaIiPIeS colected were analyzed for USEPA Level IV analysis of VOCS, 
SVOCs, TPH, Netas, and Pestiddes and PCBs. 

End of bori"og: 2.5'bls. 

u ~ 
§...J .c( 
...Jg ...J 

U REMARKS ~~ ...J 
f-Ul 0 - Ul ...J 

0-rbls ecoklgical 
sa~li"og 

j.i..:.;.~"4----I groundwater encountered 
bolloll hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: CF3SB5fCF3SS5 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD.LING SlECONTRACTOR: nfa DATE STARTED: 11-18-94 COMPlETED: 11-18-94 

DRD.L RIG: nfa DRD.L MTHl.: nfa SA".,. MTHD.: Hand Auger I'KU I t;.~ 11UN LEVEL: 0 

GROLtlD aEV.: 74.7 FT. NGVO MONITOR INST.: Microtlp-PIO TOTAL DEPTH: 2.5 FT. BLS DEPTH TO i 2.5 FT. BLS 

LOGGED BY: M. Piinenburg 
::c c: f- • -' 

::c a.. X We{ ~ f- • w~ -'> 
a..f- oa: a.. a: (/) f- ~w WIJ.. 'e{ 3:: 
0 a..~ e{f- 0 

~ ...... (/)Z -' 
~ co 

(/) 

0-1 , 
sol 

0.5-2.5 
sol 

I 

5-

10-

HOLE ABANDONMENT DATE: 11-18-94 SITE: 3 

W 
U 
e{ -a.. E 

~& 
e{~ 

W ::c 

0-1 

SOlLiROCK DESCR1PTION 
AND COMMENTS 

o 0-2.5 Sand (SP1100X, lJIartz, IEdlln gray 10 lIoderale yelklwish-b"own, 
.5-2.5 file-Io IEdllll'1lrailed. sub-angular to sib-rounded, poorly to IIOderalely 

o well sorled, sitty. 

SallpleS colecled were analyzed for USEPA Le1el IV analysis of VOCS, 
SVOCs, TPH, ~el;js, and Pesllddes and PCBs. 

End of borilg: 2,Sbls. 

~. 
e{ 
...J 
U 

-' 
(3 
(/) 

SP 

REMARKS 

groundwater encountered 
bottoll hole 
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RI OUs 1.2.7 
LOG of WELL: 

DATE STARTED: 11-18-94 

DRD..L RIG: n/a DRD..L MTH].: n/a SA..,. MTHD.: Hand Auger 

GROlt4D 8.EV.: 75.7 FT. NGVO MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 2.5 FT. BLS 

LOGGED BY: M. Pljnenburg 

::x: c:: I- • ...J 

::x: 0.. X w« <0 
I- • w ..... ...J> "-
,,-I- oa: 0.. a: III 
WlL. .~ XW ~ 
0 0.. X ~~ 0 

~"- ...J 
CD 

III 

(H 

sol 

0.5-2.5 
sol 

W 
U «-
0.. E lila. oa. 
«~ 

W ::x: 

0-1 
0 

.5-Z5 
25 

HOLE ABANlONMENT DATE: 11-18-94 

SOIL/ROCK DESCRIPTION 
AND COt.1MENTS 

o-Z5 Sand (SP~ l00X. (JIartz, IEdhn gray 10 lIoderate yelklwish-brol«\ 
file-to IEdiJlI-graned, sub-angular to sltJ-rounded, poorly to IIOderately 
well sorted, sifty. 

SallpleS colected were analyzed for USEPA level IV analysis of VOCS, 
SVOCs, TPH, Metals, and Pestiddes and PCBs. 

End of Ixlrilg: 2.sbls. 

u 
§...J 

...Jal 

~~ 
I-Ill ..... 
...J 

LOG OF BORING: CF3SSfl/CF3SSfl 

PROJECT NO: 

g"j 
« 
...J 
U 
...J 
(3 
III 

COMPLETED: 11-18-94 

LEVEL: 0 

REMARKS 

groundwater encountered 
bolloll hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: CF3SB7 fCF3SS7 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRD.LING SWCONTRACTOR: nfa 

DRD.L RIG: nfa 

GROlJllD aEV.: 74.5 FT. NGVD 

LOGGED BY: M. Pi jnenburg 

::c c: W I- • ...J U 
::c a.. X w« ~ « -
I- • w~ ...J> a. e 
0.1- oa: a.. a: Ul UlC. I- :::;:W WlL. a:~ 

3:: oc. 
0 ~~ 0 «~ 

~ ...... ...J W 
Ul 

ID ::c 

0-1 I o-t 
sol Z8 

I-

L5-2.S LS-
sol 3.S 

PROJECT NO: 8520.22 

DATE STARTED: 11-19-94 COMPlETED: 11-19-94 

DRD.L MTIiJ.: nfa SA,..,. MTHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 3.5 FT. BLS DEPTH TO i 3.5 FT. BLS 

HOLE ABANDONMENT DATE: 11-19-94 SITE: 3 

S01L/ROCK DESCRIPTION 
AND COMMENTS 

0-15 Sand {SPI, IOOX. (JIartz, lledhn gray to lIoderate yelbllish-trown, 
fne-to IlediJlI-grai:led. sub-angular to stil-rounded, poorly to /IOderately 
well sorted, sitty. 

SaIlPIeS colected were analyzed for USEPA Le~el [V analysis of VOCS, 
SVOCs, TPH, Met~s, and Pesticides and PCBs. 

SP 

REMARKS 

I- 418 End of bori:lg: 3,S'bls, groundwater encountered 
bottoll !'ole 

5-

10-

PARF 1 of r.F~SR7 
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RI OUs 1,2.7 
LOG of WELL: LOG OF BORING: CF3SB8/CF3SS8 

OM 

DRIlLING SlECONTRACTOR: nfa 

DRIlL RIG: nfa 

GRO~D aEV.: 73.3 FT. NGVD 

LOGGED BY: M. Pljnenburg 

J: 
I- • 
0..1-wu. 
c 

J: 
I- • 
0.. X 
W-
cO:: 
.~ 

0.. X 
~, 
Ul 

(}-I 
sol 

LS-2.S 
sol 

-' c: 
W4 
-'> ~ 0..0:: Ul 
XW 3: 41- 0 
Ul~ -' 

cD 

w 
u 
4-
0.. e 
Ulo. 
co. 
4~ 

W 
J: 

(}-I 
rl.4 

LS-
3.5 

DATE STARTED: 11-19-94 

DRIlL MTKI.: nf a SA"'. MTHD.: Hand Auger 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 3.5 FT. BLS 

HOLE ABAMJONMENT DATE: 11-19-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-3.S Sand (SP), 100X, CJJartz, nedhn gray 10 lIoderaie yelklwish-trown, 
file-Io nediJn-graned, sub-angular 10 sub-rounded, poorly 10 IIOderalely 
well sorled, slHy. 

SallpleS colecled \/ere analyzed for USEPA Le~el [V analysis of VOCS, 
SVOCs, TPI\ Nelals, and Pes lid des and PCBs. 

u 
§-, 
-,@ 
~~ 
I-Ul --' 

PROJECT NO: 8520.22 

COMPlETED: 11-19-94 

. LEVEL: 0 

~ 
4 
-' u REMARKS 
-' 
(3 
Ul 

98.4 End of borng: 3.S'bls. J:...:.:.;~4---I groundwater encoonlered 
botton hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG 01 WELL: 

CLIENT:SOUTHDIVNAVFACENGCOM 

mm.LING SlSCONTRACTOR: n/a DATE STARTED: 11-19-94 

ORD.L RIG: n/a DRD.L MTHl.: n/a SA,..,. MTHD.: Hand Auger 

GROlJllO aEV.: 71.e FT. NGVD MONITOR INST.: Mlcrotip-PID TOTAL DEPTtt 2.5 FT. 8LS 

LOGGED BY: M. Piinenburg 
J: c: I- . ...J 

J: c..X wo( <D 
I- • w .... ...J> ....... 
c..1- oa: c..a: (/') 

I- ~w wu. a:~ 
~ 

0 ~~ 0 
~ ....... ...J 

CD 
(/') 

(}-I Jf sol 

t5-2.5 
sol 

I 
-

5-

(}-I 

HOLE ABAhlJONMENT DATE: 11-19-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

o (}-2.5 SInd (SPlloox, <JIartz. lledhn gray to black to rmderate 
.5-2.5 yelowlsh-brown, file-Io lledhn-graned, sub-angulcr 10 sub-rounded, 

o poo-Iy 10 lIoderaiely well sorted,' siHy. 

SaIiPIeS colecled were analyzed for USEPA Le~el IV analysis of VOCS, 
SVOCs, TPH. Metals, and Pesticides and PCBs. 

End of oori'lg: 2,Sbls. 

PAGE 1 of r.F3S89 ARB EN" 

LOG OF BORING: CF3SB9 

PROJECT NO: 8520.22 

COMPlETED: 11-19-94 

YHUI~~IIUNLEVEL:D 

DEPTH TO i 2.5 FT. BLS 

SITE: 3 

~ 
0( 
...J 
U 

...J 

:3 
(/') 

SP 

REMARKS 

()-fbls: ecoklgical 
sallPli'Ig 

groundwater encountered 
bolloll hole 

'~FNT AI ~FAV"~FS. INC. 

• 

• 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG 01 WELL: LOG OF BORING: CF3SB10fCF3SS1 

CENGCOM PROJECT NO: 8520.22 

DRD..LING SLtiCONTRACTOR: nfa 

DRD..L RIG: nfa 

GROLtiD B.EV.: 70.7 FT. NGVD 

LOGGED BY: M. PI jnenburg 

::c 
1-' a..1-
WLL. 
0 

10 

::c 
1-. 
a.. X w-oa: 
.~ 

a..~ 
~ ..... 
(/) 

(}-1 
sol 

1-3 
sol 

-l C 
W« ~ -l> a.. a: (/) 
~W 3: 
~~ 0 -l - co 

W 
U 
«~ 
a.. e 
(/)0. 
00. 
«~ 

W ::c 

(}-1 
3.3 

1-3 
4 

DATE STARTED: 11-19-94 COMPlETED: 11-19-94 

DRD..L MTtD.: nfa SA ... MTHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Mlcratip-PID TOTAL DEPTtt 3 FT. BLS DEPTH TO i 3 FT. BLS 

HOLE ABANJONMENT DATE: 11-19-94 SITE: 3 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-10 Sand (SPll00X. (JIarlz, III!dhn gray to black to rmderate 
yelowish-brown, fne-to III!ditn-graned, sub-angulcr to sub-rounded. 
POIrIy to lIoderately well sorted, siHy. 

SallpleS colected were analyzed for USEPA Level [V analysis of VOCS, 
SVOCs, lPH, Netas. and Pesticides and PCBs. 

End of barng: 3'bls. 

U 

§-l 
-lg 
~~ 
I-(/) 
:J 

~ 
« -l 
U 
-l 
0 
(/) 

REMARKS 

groundwater encountered 
bolloll hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: CF3S81t/CF3SSI1 

CLDENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD..LING SlECONTRACTOR: n/a 

DRD..L RIG: n/a 

GROLtlD ElEV.: e3.0 FT. NGVD 

LOGGED BY: M. Pi jnenburg 
J: c:: w 
~ . -' u 

J: a.X We{ <is e{ ~ 
~ . w- -'> ...... a.E 
a.~ ocr: a.cr: Ul Ula. 
wu. .';{ ::Ew ~ oa. 
0 ~::E ~~ 0 e{~ 

e{ ...... -' w 
Ul cD J: 

(}-I J[ (}-I 
sol 0 

!-2 

~ 
!-2 

sol 0 

-

5-

10-

DATE STARTED: 11-19-94 COMPLETED: 11-19-94 

DRD..L MTHD.: n/a SAtfJ. MlHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Microtip-PID TOTAL DEPTJ-t 2 FT. 8LS 

HOLE ABANDONMENT DATE: 11-19-94 

SOlL/ROCK DESCRlPTlON 
AND COMMENTS 

(}-4.0 Sand (SP}, IOO%, (JIartz, black to IIlderate yelowish-brown, file-to 
IIedlulI""lJailed, sub-an~lar to sub"'founded, pOIJly 10 IIoderately well 
sorted, slty. 

Sallples colected were analyzed for USEPA Level IV analysis of VOCS, 
SVOCs, TPH, Metals, and Pesticides and PCBs. 

End Df borilg: 4'bls, 

:':":':":':'" 

:';":',"';':": 
.... : ... : ... . 

: :', .:: ':. ':' :~ .. . 
::' ':'::.':'-:.::' 

i~:!~!; 

,~ji[t 
!!ii~l;! 

DEPTH TO i 4 FT. 8LS 

SITE: 3 

~ 
e{ 
-' u 
-' ;:; 
Ul 

SP 

REMARKS 

(}-2,2-4'bls: geotech 
sanples 

groundwater encountered 

bollDil hole 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

CLIENT:SOUTHDIVNAVFACENGCOM 

DRD..LING SlECONTRACTOR: n/a 

DRD..L RIG: nl a 

GROLtm aEV.: B2.9 FT. NGVO 

LOGGED BY: M. PI jnenburg 

:I: 
1-' 0..1-
wu. 
a 

5 

10 

:I: 
1-. 
a.. X w ...... aa: 
.~ 

0..::::£ 
~, 
(/) 

(}-I 
sol 

1-2 
sol 

--' c: 
w<:t 
--'> ~ a.. a: (/) 
::::£w 3: 

~~ 0 
--' 
CXI 

w 
u 
<:t-
a.. E 
~g 
<:t~ 

W 
:I: 

(}-I 
0 

1-2 
o 

DATE STARTED: 11-19-94 

DRD..L MTHl.: nl a SANJ. MTHD.: Hand Auger 

MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTH: 2 FT. 8LS 

HOLE ABANJONMENT DATE: 11-19-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

(}-2.0 Silnd {SP/, 100S. (JIarlz. black to ooderate yelowish-browl\ fne-Io 
lIedlu .... lraned. sub-anlPllar to sub-roonded. poaly 10 1I0derately well 
sorted. slly. 

SalipleS colected were analyzed for USEPA leyel IV analysis of VOCS. 
SVOCs. TPI\ Metals. and Pesticides and PCBs. 

End of borng: 2·bls. 

u 

8--' --,g 
£~ 
I-(/) 

:J 

LOG OF BORING: CF3S812/CF3SS 

PROtiECT NO: 8520.22 

~ 
<:t 
--' u 
--' 
(5 
(/) 

COMPlETED: 11-19-94 

LEVEL: 0 

2 FT. BLS 

REMARKS 

(}-rbls: ecological 
sa~les 

groundwater encoonlered 
boltoll hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I lOG 01 WEll: lOG OF BORING: CF3SBI3/CF3SS13 

ClIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD..lING SlSCONTRACTOR: n/a 

DRD..l RIG: n/a 

GROLtm ElEV.: El3.4 FT. NGVD 

lOGGED BY: M. Pijnenburg 

I 
f- • 
<l..f
wu. 
o 

5-

10-

I 
f- • 
<l..X 
w~ 

oa: 
f-

c.:~ 
~, 
til 

0-1 
soi 

1-2 
sol 

w 
u 
« -<l.. E 

~g 
«~ 

w 
I 

0-1 
o 

1-2 
o 

DATE STARTED: 11-19-94 COMPLETED: 11-19-94 

DRD..l MTtIJ.: n/a SA,..,. MTHD.: Hand Auger PROTECTION lEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 2 FT. BLS 

HOLE ABANDONMENT DATE: 11-19-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.0 Silnd (SPJ, IOOX, ~artz, black 10 IIlderale yelowish-browl\ file-Io 
lIedlurr-l1ailed, sub-an~lar 10 sub-rounded, pOlI'ly to 1I0derately llell 
sorted, slty, 

SallpleS colecled llere analyzed for USEPA Leyel rv analysis 01 VOCS, 
SVOCs, TPH, Netais, and Pestiddes and PCBs, 

End of oorilg; 2'bis, 

DEPTH TO i 2 FT. BLS 

SITE: 3 

12 « 
~ 
u 
~ 

(3 
til 

SP 

REMARKS 

groundwater encounlered 
boltoll hole 

.. 
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PROJECT: NAS Cecil Field RI OUs 1.2.7 
LOG of WELL: 

CLDENT:SOUTHOIVNAVFACENGCOM 

DRlLUNG SlilCONTRACTOR: nfa DATE STARTED: 11-20-94 

DRlLL RIG: nfa DRlLL MTHl.: nfa SAM'. MTHD.: Hand Auger 

GROlffD aEV.: 75.2 FT. NGVD MONITOR INST.: Mlcrotlp-PIO TOTAL DEPTJ-t 2.5 FT. BlS 

LOGGED BY: M. Piinenburg 

::I: 
f-. 
Q.f-
Wl1. 
C 

::I: 
f- • 
Q.X w .... 
ca: 
.~ 
Q.~ 
~ ..... 
(/) 

0.5-2.5 
sol 

...J C 
W« <is 
...J> ..... 
Q.a: (/) 
~w 3: 

~~ 0 
...J 
CD 

W 
U 
«-a..e 
~g 
«~ 

W 
::I: 

HOLE ABAItJONMENT DATE: 11-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Silnd (SPlIOOX, (JIarlz, ooderate yelowlsh-orowll, line-to 
.5-2.5 lIediulI""vaned, sub-anlJliar to sub"'foonded, pOlrly to 1I0derately well 

5 sorted, slly. 

SaIiPles colected were analyzed for USEPA Le¥el IV analysis of VOCs, 
SVOCs, TPH, Metals, and Pesllddes and PCBs. 

End of Ixlrilg: 2.5"bls. 
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§...J 

...Jal 

~~ 
f-(/) .... 
...J 

LOG Of BORING: CF3SB25 

PROJECT NO: 8520.22 

~ « 
...J 
u 
...J 
(5 
(/) 

COMPLETED: 11-20-94 

LEVEL: 0 

2.5 FT. BlS 

REMARKS 

groundwater encoontered 
boltoll role 



PROJECT: NAS Cecil Field RI OUs 1,2.7 I LOG of WELL: LOG OF BORING: CF3S826 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 8520.22 

DRIlLING SlECONTRACTOR: n/a DATE STARTED: 11-20-94 COMPlETED: 11-20-94 

DRIlL RIG: n / a DRIlL MTHO.: n/a SANP. MTHD.: Hand Auger 't1U I t:l; I.lUN LEVEL: 0 

GROLtm aEV.: 75.4 FT. NGVO MONITOR INST.: Mlcrotip-PID TOTAL DEPTH: 2.5 FT. BLS DEPTH TO i 2.5 FT. 8lS 

LOGGED BY: M. Pijnenburg 

:r: I- . 
0..1-
WI.L 
Cl 

5-

10-

:r: 
1-. 
a.. X w-
Cla: I-
o.:~ ?i ..... 
(/) 

0.5-2.5 
soi 

...J cO w« 
...J> ~ 
a.. a: (/) 
~w 3: «I- c 
(/)Z ...J - aJ 

-

W 
U «-o..E 
(/)0. 
Clo. 
«~ 

W :r: 

HOLE ABANlONMENT DATE: 11-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Sand {SP1100S. OIartz, IIlderate ~elowitl-brown, fine-Io 
.5-2.5 l1edlulI""l1aned, sub-anlJllar 10 sub-roonded, pOCl'I~ 10 110deralely lieU 

14.8 sorted, slly. 

Sal1pies colecled lIere analyzed for USEPA level IV analysis of VOCS, 
SVOCs, TPH, Metals, and Pesticides and PCBs. 

End of borr.g: 2.sbls. 

SITE: 3 

g:j 
« 
...J 
u REMARKS 
...J 
(5 
(/) 

PAGE 1 of CF3SB26 ABB ENVIRONMENT At SER" l~t:.::i. INC. 
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• 

RI OUs 1.2.7 
LOG 01 WELL: 

OM 

DATE STARTED: 11-20-94 

DRD..L RIG: n DRD..L MTtIl.: n / a SAN'. MlHD.: Hand Auger 

GRO~D aEV.: 74.3 FT. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTtt 2.5 FT. BLS 

LOGGED BY: M. Pijnenburg 

J: 
I- • 
a... I-
WLL. 
0 

5 

J: 
1-. 
a... X 
w~ 

oa: 
I-

a.:~ 
~, 
(I) 

0.5-2.5 
sol 

....I c: 
w-< 
....I> ~ 
a... a: (I) :::Ew ::It 

~~ 0 
....I 
III 

HOLE ABANJONMENT DATE: 11-20-94 

W 
U -<-a... E 

~~ 
-<~ 

S01L/ROCK DESCR1PTlON 
AND COMMENTS 

W 
J: 

(}-2.5 SiInd (SPlIOOS, OJartz, ooderate yelowish-brOllI\ fine-to 
.5-2.5 lIedlurt-lraned. sub-an~lar to sub-rounded, pO(J'ly to 1I0derately well 

4.1 sorted, slty. 

SallpleS colected were analyzed for USEPA Level IV analysis of VOCS, 
SVOCs, TPH, Netas, and Pesticides and PCBs. 

End of IxIrng: 2,Sbls. 
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..... g 
~~ 
1-(1) 
::l 

LOG OF BORING: CF3SB27 

PROJECT NO: 

~ 
-< ..... 
u 
..... 
(3 
(I) 

SP 

COMPlETED: 11-20-94 

LEVEL: 0 

REMARKS 

groundwater encountered 
bottoll hole 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG of WELL: LOG OF BORING: CF3S828 

CLIENT:SOUTHOIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD.LING SlECONTRACTOR: nfa 

DRD.L RIG: nfa 

GRO~D ELEV.: 74.4 FT. NGVO 

LOGGED BY: M. Pllnenburg 
::c c: W I- • ...J U ::c a.. X W~ (0 ~-I- • w- ...J> ...... a..e 

a..1- oa: a.. a: <Il ~g wu. .~ ::E:w :It 
0 a..::E: ~!z 0 ~~ 

~ ...... ...J W - aJ ::c <Il 

~ 0.5-2.5 .5-2.5 
sol H 

I-

5-

10-

DATE STARTED: 11-20-94 COMPLETED: 11-20-94 

DRD.L MTI-Il.: nfa SArt'o MTHD.: Hand Auger 

MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 2.5 FT. BLS 

HOLE ABANDONMENT DATE: 11-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

1)-2.5 Silnd (SP~ 1001, OJariz, rmderate to dark yelklllish-!lrowl\ fine-to 
lIedlu .... lrailed, sub-anlPllar to sub-rlllnded, poorly 10 1I0deratety well 
sorted, slty. 

SaIiPIeS colected were analyzed for USEP)' Leyel IV analysis of VOCS, 
S'VOCs, TPH, Netals, and Pesliddes and PCBs. 

End of IxIrilg: 2.5"bls. 

I~UIC~lluNLEVEL:O 

IDEPTH TO i 2.5 FT. BLS 

ISITE:3 

~ 
~ 
...J 
U 
...J 
(5 
<Il 

REMARKS 

groundwater enclllntered 
boHolllvl1e 
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RI OUs 1,2,7 
LOG of WELL: LOG a: BORING: CF3S829 

cot.! 

DRn.LING SlIICONTRACTOR: nla DATE STARTED: 11-20-94 C(I4PlETED: 11-20-94 

DRn.L RIG: nla DRn.L MTIIl.: nla SA".,. MTHO.: Hand Auger LEVEL: 0 

GROLtiO B.EV.: 75.4 FT. NGVD MONITOR INST.: Microttp-PID TOTAL DEPTtt 2.5 FT. BLS 2.5 FT. BLS 

LOGGED BY: t.!. Pi /nenburg 

J: 
f-. 
Q.f-
WIJ.. 
0 

J: 
f-. 
Q.X 
w-
ocr 
.~ Q.

x ~ ..... 
(/) 

0.5-2.5 
sol 

...J cO 
w<O( (0 
...J> ..... 
Q.cr (/) 
XW ~ <O(f- 0 
(/)~ ...J 

III 

w 

:J-Q. E 
(/)0. 
00. 
<O(~ 

W 
J: 

HOLE ABANlONMENT DATE: 1t-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

()-2.5 SiJnd (SPll00S. lJIartz, noderate yelowilh-browl\ fine-to 
.5-2.5 lIedlurt-lraned, sub-anlJllar to sub-rounded, pOllly 10 1I0derately well 
46.3 sorted, slty. 

SaIiPIeS colected were analyzed for USEPA Level IV analysis of VOCS, 
SVOCs, TPH, Netals, and Pesticides and PCBs. 

End of bori1g: 2.5'bls. 

u ~ 
§...J <0( 

...J~ ...J 

£~ 
u REMARKS 
...J 

!:;(/) :3 
...J (/) 

~~:.:...i!----I groundwater encountered 
botloll hole 
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PROJECT: NAS Cecil Field RI OUs t,2,7 I LOG 01 WELL: LOG OF BORING: CF3SB30 

ClIENT:SOUTHDIVNAVFACENGCOM 

DR1l.LING SlECONTRACTOR: nfa 

DRILL RIG: nfa 

GROu-.D ELEV.: El5.2 FT. NGVO 

LOGGED BY: M. PI jnenburg 

::c cO w f-. -' u 
::r: a.X w~ ~ ~-
1-. • w .... -'> a. E 
a.f- OCC a.cc C/l C/lo. 
wu. .~ ::Ew 3: 00. 
a a.::E ~~ 0 ~~ 

~ ...... -' w 
C/l 

CIl ::c 

~ 0.5-2.5 .5-2.5 
sol 5.7 

I-

5-

, 

I 

) 

..... 

to-

PROJECT NO: 8520.22 
" 

DATE STARTED: 11-20:-94 COMPlETED: 11-20-94 

DRILl, MTHJ.:: nfa SA,..,. MTHD.: Hand Auger PROTECTION LEVEL: 0 

MONITOR INST.: Microtlp-PID TOTAL DEPTIt 2.5 FT. BLS DEPTH TO i 2.5 FT. BLS 

HOLE ABANDONMENT DATE: 11-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Silnd (SPlIOOI, (JIariz, dark gray to dark yelklwish-brol«l, fre-to 
lIediulI-11ained, sub-an~lar 10 sub-rounded, potrly to noderately well 
sDrted, sily. 

Sanples colected were anatyzed for USEPA Level IV analysis of YOCS, 
SVOCs, TPH, Netals, and Pesticides and PCBs. 

End of boring: 2,Sbls. 

SITE: 3 

~ 
~ 
-' u 
-' o 
(I') 

SP 

REMARKS 

groundwater encounlered 
botton role 
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PROJECT: NAS Cecil Field RI OUs 1,2,7 
LOG 01 WELL: 

HDIVNAVFACENGCOM 

DRD..LING SlECONTRACTOR: n/a DATE STARTED: 11-20-94 

DRD..L RIG: n/a DRD..L MTHl.: nl a SAMJ. MlHD.: Hand AiJger 

GROLND aEV.: 84.8 FT. NGVD MONITOR INST.: Mlcrotlp-PID TOTAL DEPTH: 2.5 FT. BLS 

LOGGED BY: M. PI]nenburg 

J: 
1-' a.. I-
wu. 
C 

J: 
1-. 
a.. X w .... 
CCC 
.';( 

a.. X 
~, 
<Il 

0.5-2.5 
sol 

...J .: 
W4( ~ ...J> 
a..cc <Il Xw 3: 

~~ 0 
...J 
CD 

w 
~-a.. E zgg 
4(-

W 
J: 

HOLE ABANlONMENT DATE: 11-20-94 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Sand (SPll001, (JIartz. black to dark yelowilfl-browl\ fine-to 
.5-2.5 lIedlu .... lraned. sub-angJiar to sub-rounded. poaly 10 1I0derately well 
32.8 sorted. dly. 

SalipleS colected were analyzed for USEPA Leyel IV analysis of VOCS. 
SVCCs. TPH, Netals. and Pesliddes and PCBs. 

End of borilg: 2.5'bls. 

u 
§...J 

...J8 

£?: 
I-<Il .... 
...J 

LOG OF BORING: CF3S831 

PROJECT NO: 8520.22 

~ 
4( 
...J 
u 
...J 
(3 
<Il 

COMPlETED: 11-20-94 

LEVEL: 0 

REMARKS 

groundwater encountered 
bottoll role 



PROJECT: NAS Cecil Field RI OUs 1.2.7 I LOG. of WELL: LOG OF BORING: CF3SB32 

CLIENT:SOUTHDIVNAVFACENGCOM PROJECT NO: 8520.22 

DRD.LING SlECONTRACTOR: nia 

DRD.L RIG: n/a 

GROLtlD ELEV.: 64.1 FT. NGVD 

LOGGED BY: M. Pi lnenburg 

J: c: W I- • ...J U 
J: 0.. X w< a5 < ~ 
I- • w- ...J> ..... a.. e 
0..1- CIa:: 0.. a:: <I) 

~~ WLL .~ ::::Ew 3: 
CI 0..::::E ~~ 0 <~ 

~ ..... ...J W - III :I: <I) 

~ 0.5-2.S .S-zs 
sol 0 

5-

10-

DATE STARTED: 11-20-94 COMPlETED: 11-20-94 

DRD.L MTH].: n/a SA".,. MlliD.: Hand Auger 

MONITOR INST.: Microtlp-PID TOTAL DEPTH: 2.5 FT. BLS 

HOLE ABANlONMENT DATE: n/a 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

O-ZS Sand (SP~ 100X, OIartz. black to dcrk yelowilil-brown, fine-to 
lIediuII-lraned. sub-an{JIlar 10 sub-roonded. pocrly 10 1I0deraiely well 
sorted. slly. 

SaIlPIeS colected were analyzed for USEP'!' Level IV analysis of VOCS. 
SVOCs. TPH, Netais. and Pesliddes and PCBs. 

End of borng; 2'sbls. 

DEPTH TO i 2.5 FT. BLS 

SITE: 3 

ill 
< 
...J 
U 
...J 
(3 
<I) 

SP 

REMARKS 

groundwater encoontered 
bolioll hole 
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