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EXECUTIVE SUMMARY 

The Navy has prepared this RI/FS Work Plan for Operable Unit 

No. 1 (OU1) of the Naval Air Station, Jacksonville, Florida (Site). 

OU1 includes potential sources of contamination (PSC) 26 and 

PSC 27, which together comprise "The Oil and Solvents Disposal Pits 

Area" (formerly "Pits Site"). 

This RI/FS Work Plan documents procedures to be used for 

CERCLA and Installation Restoration Program (IRP) response at OU1. 

The RI/FS Work Plan describes the OU1, its disposal history, and 

previous investigations. The plan includes a preliminary identifi-

cation of potential exposure pathways, remedial action alterna-

tives, and treatability options. Based on data deficiencies, field 

investigation tasks are proposed for OU1 characterization. An OU1 

Sampling and Analysis Plan, including a Quality Assurance Project 

Plan (QAPjP) and a Field Sampling Plan (OU1 FSP), describes the 

procedures and protocols necessary for sample collection, sample 

analysis, and data validation. 

The OU1 RI/FS Work Plan references Volume 1, Organization and 

Planning, and Volume 4, the Basic Site Work Plan, which includes 

the Basic Sampling and Analysis Plan (BSAP). The Basic Site Work 

Plan is the foundation for all OU-specific work plans prepared for 

investigations at selected operable units as described in the Site 

Management Plan in Volume 1. 	The Basic Site Work Plan 

comprehensively applies to all CERCLA work conducted at the Site. 
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1.0 INTRODUCTION 

This Remedial Investigation/Feasibility Study (RI/FS) Work 

Plan has been prepared for Operable Unit No. 1 (OU1), the Oil and 

Solvents Disposal Pits Area, at the Naval Air Station (NAS), 

Jacksonville, Florida (Site) (Figures 1-1 and 1-2). OU1 is located 

in the south-central portion of the Site and includes potential 

source of contamination (PSC) 26 and PSC 27. Because PSCs 26 and 

27 are situated adjacent to each other, have similar boundary 

conditions, and have previously been assessed jointly, the two PSCs 

have been grouped together in a single operable unit. These PSCs, 

referred to in previous investigations as the "Pits Site", will 

hereinafter be referred to as OU1, or the Oil and Solvents Disposal 

Pits Area. 

1.1 Site Description 

PSC 26, the Old Main Registered Disposal Area, occupies 

approximately 38 acres and comprises the majority of the Oil and 

Solvents Disposal Pits Area. It was used for the disposal of a 

variety of hazardous and non-hazardous wastes. Prior to 1940, the 

Navy used PSC 26 as a disposal area for solid, non-hazardous waste. 

From 1940 to 1968, PSC 26 was the designated on-site disposal area 

for sanitary waste, demolition and construction debris, and waste 

oil. These wastes were generally placed in pits or trenches and 

ignited. 	The burning of wastes at PSC 26 was eventually 

discontinued, due to ambient air-quality considerations. However, 

the Navy continued to dispose of waste oil, paint waste and spent 

solvents into oil and solvents pits at PSC 26. 	PSC 26 was 

reportedly also used for disposal of low-level radioactive wastes 

during the 1940$ and 1950s. PSC 26 was officially closed by the 

Navy on January 15, 1979. 
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PSC 27, the former PCB Storage Area, is located on the 

southeastern edge of the Oil and Solvents Disposal Pits Area 

(Figure 1-2). PSC 27 is substantially smaller in area than PSC 26 

(approximately 100 ft x 100 ft). The area was used for the outdoor 

storage of transformers containing PCB oils. Reportedly, vandalism 

to the transformers in 1978 resulted in the spillage of transformer 

oil onto the ground. 

1.2 Scope of the OU1 Work Plan 

The purpose of the RI/FS process at OU1 is to characterize the 

nature and extent of, and risks posed by, existing contamination 

and to evaluate the potential remedial alternatives. This Work 

Plan was prepared during the initial planning phase of the RI/FS. 

The Work Plan includes the following sections: 

1.0 Introduction 

2.0 Site History, Previous Investigations, and Environmental 

Setting - presents a review and analysis of existing 

data; 

3.0 Initial Evaluation 	provides a preliminary 

identification of the nature and extent of contamination, 

exposure pathways and potential receptors, ARARs, and 

remedial action objectives and alternatives; 

4.0 Data Needs - identifies deficiencies in the data; 

5.0 RI Field Investigations - presents the planning and 

preparation of field investigative tasks for 

characterization; 

6.0 Schedule - provides the sequence of events for the RI at 

OU1; 
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7.0 Project Management Plan; 

8.0 Quality Assurance/Quality Control Plan; and 

9.0 Health and Safety Plan. 

The RI/FS Work Plan details the tasks and activities to be 

used for investigation of OUl. The appendices for the OU1 RI/FS 

Work Plan include background documents (Appendices 5.1, 5.2, and 

5.3); the OU1 Sampling and Analysis Plan (OU1 SAP) (Appendix 5.4), 

including Appendix 5.4.1, the Quality Assurance Project Plan 

(QAPjP), and Appendix 5.4.2, the OU1 Field Sampling Plan (OU1 FSP); 

and the OU1 Health and Safety checklist (Appendix 5.5). 

This OUl RI/FS Work Plan references Volume 1 and Volume 4 of 

the IRP Plan. 	Volume 1, Organization and Planning, includes 

information for completing the IRP at NAS Jacksonville. Volume 1 

addresses program and data management, identifies the 45 PSCs being 

managed, describes the Site environmental setting, groups PSCs 

into OUs proposed for the RI/FS process, and presents an events 

schedule for IRP implementation. Appendices to Volume 1 include 

background documents on NAS Jacksonville, the Community Relations 

Plan (Appendix 1.4), the Site Health and Safety Plan (HASP) 

(Appendix 1.5), and the Site Management Plan (SMP) (Appendix 1.6). 

Volume 4, the Basic Site Work Plan, identifies potential field 

investigations, including sampling and analytical methods, for all 

environmental investigations at the Site. Volume 4 also outlines 

the procedures for CERCLA remedial activities including the RI,. 

Baseline Risk Assessment, Treatability Studies, and FS. Appendices 

to Volume 4 include Appendix 4.1, the Quality Assurance/Quality 

Control (QA/QC) Plan, which documents the procedures for execution 

of the RI/FS work plans; Appendix 4.2, the Data Analysis Plan; 

Appendix 4.3, the QA/QC Final Product/Report Plan; and Appendix 

4.4, the Basic Sampling and Analysis Plan (BSAP). Appendix 4.4 is 
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divided into two parts, Appendix 4.4.1, the Quality Assurance 

Program Plan (QAPP), and Appendix 4.4.2, the Basic Field Sampling 

Plan (BFSP). 
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2.0 ENVIRONMENTAL SETTING. DISPOSAL HISTORY.  

AND HISTORICAL RESPONSE  

The following section describes the environmental and 

physiographic setting of OU1, the disposal history and present 

understanding of the wastes disposed, and the previous 

investigations that have been conducted at the Oil and Solvents 

Disposal Pits Area. 

2.1 Environmental Setting 

The physiography, geology, hydrology, hydrogeology, and 

meteorology pertaining to OU1 are similar to those presented in 

Section 4.0 of the Organization and Planning document (Volume 1). 

The site-specific setting of OU1 is presented in the following 

sections. 

2.1.1 Physiography 

The elevation of the land surface at the Oil and Solvents 

Disposal Pits Area varies from approximately 20 ft above mean sea 

level (msl) to a high of about 34 ft msl. The Oil and Solvents 

Disposal Pits Area is located on the northern fringe of an 

elongated ridge that is oriented in a northeast-southwest 

direction. It is bounded to the north and northeast by a golf 

course, to the east by a trench and the Base residential housing 

area, and to the south and west by a restricted weapons area. A 

6-ft high chain-link security fence bounds the Oil and Solvents 

Disposal Pits Area on the west and east sides. The St. Johns River 

is located approximately 2400 ft southeast of OUl. Section 4-1 of 

the Organization and Planning document (Volume 1) provides a 

discussion of Regional Physiography. 
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2.1.2 Geology 

The geology at the Oil and Solvents Disposal Pits Area is 

similar to that described for the Site (Section 4.2 of the 

Organization and Planning document, Volume 1). A geologic cross-

section of OU1 is shown in Figure 2-1. Unconsolidated, very fine-

to medium-grained quartz sand with lenses of clayey fine sand and 

sandy weathered limestone underlie the Oil and Solvents Disposal 

Pits Area. These deposits comprise the surficial aquifer. A 

confining resistant clay layer within the surficial aquifer occurs 

at an average depth of 35 to 45 ft below land surface (bls), and 

possibly deeper, on the western parts of the OU. To date, no 

borings or wells at OU1 have been drilled deep enough to penetrate 

the confining layer. The Hawthorn Formation, which underlies the 

surficial sediments, has not been drilled in the vicinity of the 

Oil and Solvents Disposal Pits Area. 	The presence of an 

intermediate aquifer system has not been determined in this area. 

2.1.3 Hydrology 

A system of interceptor trenches (drainage ditches) was 

constructed around the perimeter of OU1 as part of a remedial 

action performed in 1983. The purpose of the drainage ditch system 

was to collect surface water runoff and ground-water discharge from 

the shallow aquifer. The ditches were equipped with underflow 

weirs and surface skimming devices to remove floating oil trapped 

behind the weirs. Use of the ditches was discontinued in May 1984 

when the discharge from the ditches failed to meet National 

Pollution Discharge Elimination System (NPDES) permit requirements. 

The drainage ditches are still present and range in depth from 

approximately 6 to 10 ft. Two of the ditches flow southeast from 

the Oil and Solvents Disposal Pits Area, around the adjacent 

housing area, and ultimately to the St. Johns River. One of the 

ditches, located north of Child Street, has been dammed by the Navy 
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to prevent water from flowing southward through the Base housing 

area. Two additional dams were constructed in 1984 to prevent 

drainage from the OU1 ditches from moving offsite. Section 4.4 of 

the Organization and Planning document (Volume 1) contains a 

discussion of the Regional Hydrology. 

2.1.4 Hydrogeology 

Unconsolidated sediments of quartz sand, sandy clay, clayey 

sands and clay comprise the surficial aquifer at the Oil and 

Solvents Disposal Pits Area. The saturated thickness averages 

approximately 30 ft. Section 4.3 of the Organization and Planning 

document (Volume 1) contains a discussion of the Regional 

Hydrogeology. 

Geraghty & Miller conducted two pumping tests at the Oil and 

Solvents Disposal Pits Area in July 1979. The results (Geraghty & 

Miller, 1980) indicate that the transmissivity varies across OU1 

from approximately 780 to 3,600 gallons per day per foot (gpd/ft). 

Geraghty & Miller (1980) also measured water levels in May 

1979, and used the data to prepare the water-table contour map 

shown in Figure 2-2. 	The water-table contours resemble the 

topography of OU1. The apparent direction of ground-water flow is 

radially away from the center of the Oil and Solvents Disposal Pits 

Area. The ground-water flow pattern at the Oil and Solvents 

Disposal Pits Area has likely been altered due to the construction 

of the ditch system. The network of existing monitor wells onsite 

is insufficient for measuring or contouring water levels. 

2.1.5 Meteorology 

Section 4.5 of the Organization and Planning document 

(Volume 1) presents meteorological data for the Site. Rainfall, 
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evaporation, and evapotranspiration rates are variable. 	The 

drainage ditches at the Oil and Solvents Disposal Pits Area may dry 

up, and surface-water sampling may not be possible during periods 

of prolonged drought. 

Figure 2-3 is a Windrose Diagram for the Jacksonville Area. 

The predominant wind direction is from west to east. 

2.2 Disposal History 

The Navy disposed of unknown quantities of non-hazardous and 

hazardous wastes at the Oil and Solvents Disposal Pits Area. Non-

hazardous wastes included garbage, construction debris, and other 

inert materials. Hazardous wastes included oil and fuel, waste 

oils, spent solvents, small glass vials containing low-level 

radioactive paint, and paint wastes containing heavy metals. An 

unknown quantity of PCB oils reportedly leaked onto the surrounding 

soil from electrical transformers stored on a concrete slab located 

at PSC 27. 

The Navy employed a number of disposal practices at the Oil 

and Solvents Disposal Pits Area. Three primary disposal areas, 

including two waste oil disposal pits and at least one solvents 

disposal pit, as shown on Figure 2-4 were utilized. 	The oil 

disposal pits were located in the northeastern portion of OU1, on 

both the north and south sides of Child Street. The solvents 

disposal pit(s) were predominantly located in the southwestern 

corner of the Oil and Solvents Disposal Pits Area. However, a 

number of other smaller surface depressions, which may have been 

waste-disposal pits have been identified from aerial photos 

(Geraghty & Miller, 1980). 	A majority of the liquid wastes (oil 

and solvents) were placed in open pits or trenches and ignited and 

the residues were left in place. 	After the pits became full of 
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accumulated residue, they were covered with soil. These disposal 

practices resulted in a relatively random distribution of various 

wastes throughout OUl. 

Reportedly, about 200 gallons (gal) per week cf cold carbon 

remover residue, 300 gal per week of vapor degreaser clean-out, and 

600 gal per week of paint shop wastes were disposed at the Oil and 

Solvents Disposal Pits Area over a period lasting several decades. 

Organic chemicals used in degreasing and paint-stripping 

operations, which had previously been disposed of into pits at the 

Oil and Solvents Disposal Pits Area, included methylene chloride, 

methyl ethyl ketone, ethyl acetate, trichloroethene, methyl 

isobutyl ketone, n-butyl acetate, and xylene. Trichloroethene and 

methylene chloride were used for degreasing; the ketones and 

methylene chloride were used in paint stripper operations; and the 

acetates and xylene were used as paint and lacquer solvents. The 

Navy reportedly disposed of 1,000 gallons per week of these 

volatile organic waste products over a period of 40 years (Jones, 

Edmunds, and Associates, 1984). The wastes from Base operations 

also reportedly contained heavy metal salts and small quantities of 

non-volatile organic substances in addition to the volatile organic 

compounds (VOCs) listed above. 	Wastes from the paint shop 

reportedly contained chromate salts as well as organic solvents. 

2.3 Historical Response 

The chronology of previous investigations and Navy responses 

to reported contamination at the Oil and Solvents Disposal Pits 

Area includes the following events: 

1. Radiation Survey and Remedial Action performed by the 

Radiological Affairs Support Office (RASO) in 1573. 

2. 	Closure of PSC 26 by the Navy in 1979. 
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3. Contamination Evaluation Study performed by Geraghty & 

Miller in 1979-80. 

4. Remedial Design/Remedial Action activities performed by 

Fred Wilson & Associates in 1983. 

5. Data Review, Alternatives Evaluation, and Predesign 

Report performed by Jones, Edmunds, & Associates in 

1984-86. 

6. Monitor-Well Installation and Submittal of As-Built 

Report by Geraghty & Miller in 1986. 

7. OU1 Visit by Geraghty & Miller in 1990. 

8. Cone Penetrometer Study performed and reported by the us, 
Army Corp of Engineers (USACE) in 1990-91. 

9. Soil Sampling Event conducted by Geraghty & Miller in 

1991. 

The following discussion summarizes the analytical results of 

previous investigations. 	Referenced tables summarizing the 

existing data are included in Appendix 5.3. 

2.3.1 RASO Radiation Survey and Remedial Action of 1973 

Initial environmental activities were conducted by the Navy at 

OU1 when an inactive.' burialarea at PSC 26 was reported to have 
been previously used for disposal of waste generated at a radium-

paint stripping facility. The Navy notified RASO of the potential 

radium-paint waste contamination at the Oil and Solvents Disposal 

Pits Area. RASO initially visited PSC 26 in January 1973 and 

returned in February 1973 to conduct a radiation survey and collect 
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soil and ground-water samples from the radium-paint waste-disposal 

area. 

Based on the analytical results obtained from this sampling 

event as well as the planned construction of the Base housing area 

directly east of the Oil and Solvents Disposal Pits Area, it was 

determined that the radium-paint waste-disposal area would present 

a potential hazard to human health and the environment if not 

remediated. -RASO conducted remedial actions at PSC 26 in November 

1973. A total of 501 barrels of glass vials and soil contaminated 

with low-level radioactive paint waste were excavated and _ 	. 
transported offsite for disposal at a Barnwell, South Carolina 

landfill. The RASO documentation of the 1973 remedial action is 

provided as Appendix 5.1. 

2.3.2 Closure of PSC 26 by the Navy in 1979 

In the spring of 1978, oil was discovered in a ditch that 

drained from PSC 26 into the St. Johns River. Subsequently, the 

engineering staff at NAS Jacksonville conducted a preliminary 

investigation that confirmed the presence of oil in the shallow 

ground-water system in the vicinity. The Navy officially closed 

PSC 26 to disposal on January 15, 1979. 

2.3.3 Geraghty & Miller Contamination Evaluation Study of 

1979-80 

In April 1979, the Naval Facilities Engineering Command 

(Southern Division) retained Geraghty & Miller to perform an 

evaluation of oil and VOC contamination of soil and ground-water at 

PSC 26. The objective of the study was to determine the areal 

extent and flow direction of contaminated ground water resulting 

from the disposal of waste oils and solvents in the area. A second 

objective was to develop and evaluate remedial alternatives to 

address the ground-water contamination. During the investigation, 
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it became apparent that additional sources of contamination were 

present at OU1, including metal wastes buried at PSC 26 and leaking 

electrical transformers stored in an area adjacent to PSC 26 

(PSC 27). Geraghty & Miller (1980) conducted the evaluation and 

reported the results in a document entitled "Contamination of Soil 

and Ground Water From the Disposal of Oil and Volatile Products 

Into Pits at the NAS Jacksonville, Florida, May 1980" 

(Appendix 5.2). 

The field program resulted in the drilling of 14 permanent 

solvent-monitor wells (S-1 through S-14), four deep wells (DMW-i, 

DMW-2, DPW-1, and DPW-2), 27 oil borings (originally 0-1 through 

0-27), and seven permanent oil-monitoring wells (0W-1 through 

OW-7). The locations of these wells are shown on Figure 2-5. 

Ground-water samples were collected in May and July of 1979 

from the solvent wells, the oil wells, and the deep production 

well. Samples were analyzed for VOCs, dissolved metals, and PCBs 

(Appendix 5.3.1). Analyses of the shallow ground-water samples 

detected VOCs, including methyl ethyl ketone, trichloroethene, 

methyl isobutyl ketone, and total xylenes (Appendix 5.3, Tables 

5.3.1.a and 5.3.1.b). The greatest concentrations were detected in 

the southwest portion of PSC 26, downgradient of the main solvent 

disposal pit. 

Samples analyses (Appendix 5.3, Table 5.3.1.c) also indicated 

the presence of dissolved metals in concentrations exceeding 

drinking water standards for cadmium, chromium, lead, and mercury 

in shallow ground water within the Oil and Solvents Disposal Pits 

Area. The highest concentrations of dissolved metals were also 

detected on the southwest side of PSC 26. 

During January and February 1980, ten shallow wells (H-1 

through H-10) were installed in the Base housing area east of OU1 

to monitor the presence of contaminants that may have originated 
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from the Oil and Solvents Disposal Pits Area (Figure 2-5). After 

installation, samples were collected from the wells and submitted 

for laboratory analysis. Samples collected from the 10 monitor 

wells indicated only isolated exceedances of several metals 

(Appendix 5.3, Table 5.3.1.d). 	VOC concentrations were below 

detectable limits in samples collected from wells in the Base 

housing area. 

Several of the monitor wells within the Oil and Solvents 

Disposal Pits Area were sampled for analysis of polychlorinated 

biphenyls (PCBs). 	Appendix 5.3, Table 5.3.1.e summarizes the 

results of the analyses. None of the wells sampled downgradient of 

the solvent pit (solvent wells S-9 and S-12) or the abandoned oil 

pit (oil well S-1) contained PCBs. Water sampled from solvent well 

S-14, which is located hydraulically downgradient from PSC 27, 

contained 17 micrograms per liter (Ag/L) of PCBs. No PCBs were 

detected in water samples from monitor wells H-4, H-5, and H-6 

located in the housing area (Figure 2-5). 

An area of free floating oil was identified in the northeast 

portion of PSC 26 (Figure 2-6). The sources of the oil appear to 

be the two abandoned oil pits. One is located immediately north 

of, and runs approximately parallel to, a ditch situated north of 

Child Street. The other abandoned oil pit is located approximately 

400 ft south of the same ditch. The ditch is a discharge point for 

the oil. 	Numerous oil borings and oil monitoring wells were 

installed in the vicinity of the former oil pits and along the 

ditch to delineate the horizontal extent of the plume (Figure 2-7). 

At oil borings 0-6 and 0-26 and at oil well OW-1, a layer of oil 

approximately 1.5 inches in thickness was floating on the water 

table. In oil borings 0-13, 0-14, 0-15, and 0-16, the oil was in 

an emulsified state and no distinct layer of oil floating Dn the 

water table was detected. The volume of oil in the plume was 

estimated to be in the range of 70,000 to 125,000 gallons. 
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In 1978, floating oil was discovered in the drainage ditch 

next to well S-1. To contain the oil, two underflow weirs were 

installed, and the floating oil behind them was removed 

periodically by pumping. In order to evaluate the effectiveness of 

the weirs and to determine the fate of the dissolved oil in the 

surface water, water samples were collected during several sampling 

periods from the drainage ditch and from water ponded within the 

solvent and oil-disposal pits (Figure 2-7). These samples were 

analyzed for their dissolved oil content, VOCs, dissolved metals, 

and PCBs. 

Dissolved oil was found in water sampled from the oil disposal 

pit (SW-10), the solvent pit (SW-8), and the drainage ditch 

immediately downstream from the oil pit (SW-4). 

The maximum concentration of dissolved oil in water sampled 

from the oil pit (SW-10) was 17 mg/L. This sample was from water 

in direct contact with oily residue in the oil disposal pit. 

Samples of water in the solvent pit (SW-8) contained 5.8 mg/L of 

dissolved oil. This dissolved oil may represent waste oil removed 

in degreasing operations and/or added with the volatile waste 

products prior to disposal. High concentrations of dissolved oil 

(8.9 mg/L) were also present in water samples collected from the 

drainage ditch immediately downstream from the oil pits (SW-4). 

Water samples were collected and analyzed during the July 1979 

sampling event by Geraghty & Miller (1980) for seven VOCs from 

surface water within the pits. The results, shown in Appendix 5.3, 

Table 5.3.1.f, indicate that all seven chemical compounds were 

present in the surface-water sample collected from the solvent pit 

(SW-8). VOCs were also detected in surface-water sample SW-3, 

located in the oil pit area. 

Water samples were collected from the solvent disposal pit and 

from selected locations along the drainage ditch, and were analyzed 
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for dissolved metals content. The results, shown in Appendix 5.3, 

Table 5.3.1.g, indicate that water collected from the solvent pit 

(SW-8) was contaminated with cadmium, 2.92 mg/L, and chromium, 

12.35 mg/L. 	Both of these metals are associated with paint 

pigments and metal protective coatings. 

Water samples were collected from the surface water discharged 

from Weir B (SW-4) and at SW-6, and were analyzed for PCBs. The 

results indicated no detectable concentration of PCBs. 

Limited soil sampling was conducted during the 1980 Geraghty 

& Miller investigation. 	Soil samples were collected at four 

locations within PSC 27 to depths of 6 to 12 ft bls and analyzed 

for PCBs. Two of the four soil samples contained 673 and 1592 

milligrams per kilogram, respectively, of PCBs. 

Based on their investigations, Geraghty & Miller (1980) 

recommended the construction of a system of interceptor trenches 

(drainage ditches) around the perimeter of the Oil and Solvents 

Disposal Pits Area. The interceptor trenches were to be equipped 

with underflow weirs. 	An automatic surface oil skimmer was 

recommended for placement at each weir to remove floating oil 

trapped behind the weir. The purpose of the proposed construction 

was to provide a system to collect ground water discharged to the 

ditches from the surficial aquifer and to separate and remove the 

entrained oil. 	Drainage in the trenches was to be channeled 

downstream to the wetlands south of OU1 via the underflow weirs, 

while oil floating on the water surface would collect behind the 

weirs and be removed by the surface skimmer devices. The report 

also recommended the installation of infiltration galleries to 

increase the hydraulic gradient in the area of the oil plumes and 

facilitate oil recovery. 
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2.3.4 	Fred Wilson & Associates Remedial Design/Remedial Action 

of 1983 

The Navy retained Fred Wilson & Associates to design and 

install the remediation system proposed by Geraghty & Miller 

(1980). The project was implemented and completed in September 

1983. 	Prior to the construction of the ditch system, the 

contractor excavated material from the three primary disposal pits 

to a depth of 8 ft bls and spread the excavated material across the 

land surface of OU1. Subsequently, sands and clays excavated to 

create the drainage ditches were blended with dry sandy fill 

material and spread over OU1 to provide a minimum cover depth of 

ten inches. The entire area was then graded to drain into the 

perimeter ditches. During the excavation of the oil and solvent 

pits, a number of odor complaints were received from the adjacent.  

Base housing, and fire fighting foam was sprayed over OU1 in an 

attempt to reduce odors. 

Underflow weirs were located at Stations A and B, as shown on 

Figure 2-8. Automatic oil skimmers were installed to remove oil 

trapped behind the weirs. An exfiltration gallery was constructed 

to increase the hydraulic gradient in the area of the oil plume. 

A Cipolletti weir was installed at Station C to record the rates of 

effluent flow from the remediation system. 

The U.S. Environmental Protection Agency (EPA) issued an NPDES 

Permit in September 1983 for the Navy's operation of the 

remediation system. The Navy was also issued a surface-water 

discharge permit by the Florida Department of Environmental 

Regulation (FDER) in January 1984. Conditions under both permits 

included contaminant-concentration limitations for the remediation-

system effluent. 

Although the remediation system demonstrated some 

effectiveness in the removal of floating oils, the oil skimming 
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efficiency fluctuated with variations in the flow rate of the 

surface water in the ditches. Entrained pine needles also tended 

to foul the devices and diminish the oil-removal efficiency. In 

addition, the system included no provision for separation of 

contaminants dissolved in the ground water and surface water that 

drained into the trench system. Consequently, the Navy was found 

to be in violation of effluent limitations in both of the discharge 

permits. The Navy suspended the operation of the remediation 

system in April 1984. 

2.3.5 Jones, Edmunds, & Associates Data Review, Alternatives 

Evaluation, and Predesign Report of 1984-86 

Jones, Edmunds, & Associates prepared a report in 

October 1984, which reviewed previously collected data on system 

performance and identified alternative actions. They reported 

that, after the operation of the remediation system was curtailed 

in 1984, additional ground-water samples were collected to better 

characterize constituent concentrations and areal distributions at 

the Oil and Solvents Disposal Pits Area. 	In August 1984 and 

September 1985, additional water samples were collected from 

selected well points (WP-1 and WP-4, sand points SP-2), solvent 

wells (S-1, S-2, S-3, S-8, and S-9), and the deep production well 

(DPW-1) (Figure 2-5). The results of the analyses, included in 

Appendix 5.3.2, indicate that there are significant concentrations 

of BNAs, VOCs, including chlorinated hydrocarbons, and metals, 

particularly in samples collected adjacent to the primary solvent 

disposal pit and within the oil plume. 

Jones, Edmunds & Associates, Inc. (1984) also reported on 

surface-water samples, which had been collected from the drainage 

ditch on eight occasions in 1983-1984. The samples were collected 

at the underflow weir downgradient of the Oil and Solvents Disposal 

Pits Area (at SW-5) and analyzed for VOCs, dissolved metals, and 

PCBs. The data are included in Appendix 5.3, Table 5.3.3 together 
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with the Federal NPDES and surface-water permit discharge limits 

issued in 1983 and 1984, respectively. The data indicate that 

organic compounds were present, including methylene chloride, 

methyl ethyl ketone, ethyl acetate, trichloroethene, methyl 

isobutyl ketone, n-butyl acetate, total xylenes, and PCBs (Appendix 

5.3, Tables 5.3.3.a and 5.3.3.b). Methylene chloride, methyl ethyl 

ketone, trichloroethylene, n-butyl acetate, and total xylenes 

exceeded both Federal and State discharge limits one or more times. 

Analyses for heavy metals generally showed that with the exception 

of lead, the metals concentrations were below levels required in 

the Federal NPDES permit and the FDER surface-water discharge 

permit (Appendix 5.3, Table 5.3.3.c). 

The Navy held two workshop meetings (November 1984 and 

February 1985) to discuss the unresolved problems at the Oil and 

Solvents Disposal Pits Area. Attendees at the workshop meetings 

included the FDER; Jones, Edmunds, & Associates; the City of 

Jacksonville Bio-Environmental Services; and Geraghty & Miller. 

Jones, Edmunds, & Associates submitted a report entitled "Predesign 

Report, Oil and Solvent Dump Site Remedial Action Plan, May 1986," 

but the proposed plan was never implemented. Additional meetings 

between the FDER and Navy personnel occurred in 1986. However, no 

approved remediation plan for the Oil and Solvents Disposal Pits 

Area resulted from the meetings and no remedial action has been 

performed at the Oil and Solvents Disposal Pits Area since 1984. 

2.3.6 Geraghty & Miller Monitor-Well Installation and As-Built 

Report of 1986 

In June 1986, Geraghty & Miller submitted a report entitled 

"As-Built Report for Two Monitoring Wells, Solvent and Disposal 

Sits, Naval Air Station, Jacksonville." The report summarized the 

construction details of two deep surficial monitor wells (DW-1 and 

DW-2) installed at the Oil and Solvents Disposal Pits Area and the 

chemical analyses of ground-water samples collected from these 

TF533\VOL5\REVVOL5A.W51 
	 2-22 



monitor wells. 	The purpose of the two monitor wells was to 

determine if vertical migration of contaminants in the shallow 

ground water into the deeper surficial aquifer was occurring. 

Appendix 5.3.4 includes the results of analyses on ground-

water samples collected from DW-1 and DW-2. Analyses of water 

sampled from wells DW-1 and DW-2 showed no detectable levels of 

acid extractable compounds, pesticides, or PCBs. No significant 

concentrations of dissolved metals were detected with the exception 

of lead, which was detected at a concentration slightly in excess 

of the drinking water standard. Trace levels of VOCs and base 

neutral compounds were also detected in the wells. 

2.3.7 Geraghty & Miller OU1 Visit of 1990 

Geraghty & Miller performed a visit to OU1 in January 1990 to 

assess current conditions at the Oil and Solvents Disposal Pits 

Area. Terrestrial vegetation at the time consisted of small trees 

and shrubs growing on the extreme north and south ends, while thick 

grass or sand covered the remainder of the area. At the time of 

the visit, all the drainage ditches that surround and intersect the 

Oil and Solvents Disposal Pits Area contained water to a depth of 

one to two feet and were heavily vegetated in some areas. 

A majority of the monitor wells that were installed at the Oil 

and Solvents Disposal Pits Area during previous assessments have 

been either destroyed or abandoned. Geraghty & Miller located four 

monitor wells, DW-1, DW-2, DMW-2, and DPW-2, which appeared to be 

intact. Geraghty & Miller also located many solvent and oil 

monitor wells installed at OU1 and the adjacent housing area, but 

most of the casings were loose and bent. For future reference, 

Geraghty & Miller surveyed the horizontal coordinates and 

elevations of all monitor wells that could be located. Table 2-1 

lists the construction details and elevations of the wells Geraghty 
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Table 2-1. Construction Details of Existing Monitor Wells at OU1 

WellWellr  N  

Q. 

Diameter 
(inches) 

North 
Coordinate 

East , 
Coordinate 1/ 

Ground 
Elevation 2/ 

at Well 
Total Depth 
(ft 	bls) 

Screened 
Interval 
(ft Ms) 

Well 
Material 

DW-1 4 2135167.35 438922.65 19.8 37 29-34 PVC 

DW-2 4 2135584.98 438008.31 28.8 48 40-45 PVC 

DPW-2 4 2135795.66 438773.94 25.1 30 14-29 Galvanized Steel 

DMW-2 1 1/4 2135791.31 438768.22 25.1 32 14-29 Galvanized Steel 

N-1 1 1/4 2136247.89 439148.81 20.4 12 7-12 Galvanized Steel 

H-2 1 1/4 2135955.22 439616.49 16.9 12 7-12 Galvanized Steel 

N-3 1 	1/4 2135741.60 439747.44 16.9 12 7-12 I 	Galvanized Steel 

H-4 1 1/4 2135416.96 439562.46 12.8 9 4-9 Galvanized Steel 

8-5 1 	1/4 2135101.85 439514.62 11.5 12 7-12 Galvanized Steel 

8-6 1 	1/4 2135448.66 439290.62 17.3  9 4-9  Galvanized Steel 

H-8 1 1/4 2135999.65 438996.66 22.0 9 4-9 Galvanized Steel 

OW-1 1 1/4 2136565.88 438635.76 29.2 20 5.4-8.4 Galvanized Steel 

SW-1 1 1/4 2136748.18 438376.66 26.8 20 17-20 Galvanized Steel 

SW-2 1 1/4 2136277.03 438631.71 25.3 10 7-10 Galvanized Steel 

SW-3 1 1/4 2134860.35 438704.53 24.1 10 7-10 Galvanized Steel 

881 2135761.91 438729.95 25.22 

BM2 2136573.39 438593.28 28.25 

1/ Coordinates are based on U.S.G.S. N.A.D. 1983 Datum 
2/ National Geodetic Survey, Mean Sea Level Datum of 1929 

CDPIW.DOC 



& Miller located and inventoried during the 1990 visit to OU1. The 

locations of the wells are included in Figure 2-5. 

Soil and surface-water contamination were visible in some 

areas of the drainage canals located in the northeast portion of 

the Oil and Solvents Disposal Pits Area. Oil appeared to be 

seeping from the ditch banks, discoloring the soils and 

accumulating on the surface of the water in certain areas. The 

water in the ditches did not appear to be flowing or leaving the 

Oil and Solvents Disposal Pits Area. 

2.3.8 USACE Cone Penetrometer Study of 1990-91 

At the request of the Navy, the USACE conducted a cone 

penetrometer study of the Oil and Solvents Disposal Pits Area in- 

1990-91. 	In addition to providing data pertinent to RI/FS 

activities at OU1, the study also served as the initial field trial 

of the Site Characterization and Analysis Penetrometer System 

(SCAPS) currently under development by the USACE for the US Army 

Toxic and Hazardous Materials Agency. The SCAPS was developed to 

provide a single system with capabilities including surface 

mapping; electromagnetic geophysical surveys; measurements of soil 

strength, electrical resistivity, and laser-induced fluorometry; 

and computerized data acquisition, interpretation, and 

visualization. Two test areas were chosen for the field trial of 

the SCAPS. The first was in the eastern portion of PSC 26 on both 

sides of Child Street, including the area in which the former oil 

disposal pits were located. The second was in the southwest 

portion of PSC 26, including the area where the former solvent 

disposal pit was located. 

Thirty-four pushes were performei in the first test area to 

map the estimated vertical and areal extent of petroleum 

contamination using the fiber optic fluorometric sensor. 	The 

maximum depth studied was 23 ft bls. The findings identified a 
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mass of petroleum-contaminated soil (Figure 2-9) in the area where 

the former oil disposal pits were located and the free floating oil 

had been identified in the 1980 investigations (Geraghty & Miller, 

1980). The study results provided a qualitative estimate'of the 

extent of subsurface contamination at PSC 26. The results of the 

cone penetrometer testing are not definitive evidence of the 

presence or extent of contamination. 	The fluorometer was 

calibrated to soils contaminated with 1,000 milligrams per liter 

(mg/L) of diesel fuel. Subsurface contamination at PSC 26 is not 

limited to diesel fuel and may also include waste other than 

priority pollutants (i.e., fluorescent dyes) that fluoresce at much 

greater intensities than diesel fuel. In addition, many naturally 

occurring organic compounds are known to fluoresce. Therefore, the 

magnitudes of subsurface contaminant concentrations may have been 

substantially overestimated or underestimated. 

The presence of solvent contamination in the second test area 

was studied using a DC resistivity probe. 	Ten pushes were 

performed, but no response that could be related to the occurrence 

of solvent or the disposal of metal-rich paint wastes could be 

found. Two fluorometer pushes were also made in the second test 

area. 	The results of the fluorimeter testing was also 

inconclusive. 

The cone penetrometer testing was also used to map the top of 

the confining hard layer within the surficial aquifer. The depth 

of the occurrence of this layer varied form less than 20 ft on the 

east side of OU1 in the vicinity of the Base housing to more than 

55 ft on the southwest corner of the OU. 

2.3.9 Geraghty & Miller Soil Sampling Event of 1991 

In February 1991, Geraghty & Miller sampled shallow soils in 

the vadose zone at the Oil and Solvent Disposal Pits Area to 

characterize current soil conditions and to provide background 
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information for health and safety concerns. Soil samples were 

collected at forty-nine locations across OU1 (Figure 2-10). Shallow 

surface soil samples were collected from a depth of 0 to 3 inches 

bls for analysis of metals, total organic carbon (TOC), BNAs, and 

radioactive parameters (Radium 226 and 228, gross alpha and beta). 

Samples were also collected at the same locations at depths from 

4 to 24 inches bls for analysis of the same constituents including 

VOCs. At twenty of the locations, the samples collected from a 

depth of 0 to 3 inches bls were analyzed for PCBs. Additional 

subsurface soil samples were collected at a depths just above the 

water table, typically in the 4 to 10 ft bls range. These soil 

borings were placed in the area of the former oil disposal pits. 

Samples were collected from a 2-ft interval just above the water 

table utilizing a power auger. These samples were analyzed for 

TOC, metals, VOCs, BNAs, radioactive parameters, and total-

recoverable petroleum hydrocarbons (TRPH). Appendix 5.3.5 presents 

a summary of the results of the 1991 soil sampling event. 

A surface radiological survey was also conducted in February 

1991 at the Oil and Solvents Disposal Pits Area to ascertain 

whether residual radioactivity exists. The survey was accomplished 

by screening OU1 for total gamma radiation activity. Readings were 

taken at the same locations as the soil samples collected in 

February 1991 as shown on Figure 2-10. The results of the survey 

indicated that the gamma radiation measurements consistently ranged 

between 6-9 micro rontgens per hour (mR/hr) with a measurement of 

21 mR/hr at one location. 

The results of the radiochemical analyses confirmed the 

results of the gamma radiation screening. Elevated levels of gross 

alpha, gross beta, radium-226, and radium-228 were detected in the 

vicinity of the anomalous gamma radiation reading. 
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3.0 INITIAL EVALUATION 

The initial evaluation of the impacted media at OU1 will focus 

on the following topics: 

1. Preliminary identification of the nature and extent of 

contamination; 

2. Preliminary identification of potential pathways of 

contaminant migration and preliminary public health and 

environmental impacts; 

3. Preliminary identification of response objectives and 

remedial action alternatives; and 

4. Preliminary identification of potentially applicable 

treatability studies. 

3.1 Nature and Extent of Contamination 

The present understanding of the nature and extent of 

contamination present in the ground water, surface water, and soils 

at the Oil and Solvents Disposal Pits Area is based on disposal 

history and the previous investigations identified in Section 2.3, 

Historical Response. 	The following discussion summarizes the 

results of previous investigations. 

3.1.1 Ground Water 

Geraghty & Miller designed previous investigations performed 

at OU1 in 1979 and 1980 to characterize the nature and areal extent 

of ground-water contamination associated with the Oil and Solvents 

Disposal Pits Area. Free product, VOCs, metals, ana PCBs were 

detected in oil and solvent monitor wells installed throughout OU1. 
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The wells in the adjacent housing area were reported to be 

relatively free of contamination. 

An area of free floating oil was identified in the northeast 

portion of PSC 26 in the vicinity of the abandoned oil pits. 

Numerous soil borings and monitor wells were installed in the 

vicinity of the former oil pits and along the ditch to delineate 

the horizontal extent of the plume (Figure 2-5). The approximate 

location of the free floating oil, based on sampling conducted in 

1979, is shown on Figure 2-6. Geraghty & Miller (1980) estimated 

that between 70,000 and 125,000 gallons of oil were in the oil 

plume. Oil floating on the water table was up to 1.5-inches thick. 

Ground-water samples were collected from the solvent wells, 

the oil wells, and the deep production well. Analyses of the 

shallow ground-water samples detected VOCs, including methyl ethyl 

ketone, trichloroethene, methyl isobutyl ketone, and total xylenes. 

VOC concentrations were below detectable limits in samples 

collected from wells in the Base housing area. 

Samples collected in 1980 indicated the presence of dissolved 

metals in concentrations exceeding drinking water standards for 

cadmium, chromium, lead, and mercury in shallow ground water within 

the Oil and Solvents Disposal Pits Area. Samples collected from 10 

monitor wells located in the housing area east of OU1 indicated 

only isolated exceedances of several metals. 

Several of the monitor wells within the Oil and Solvents 

Disposal Pits Area were sampled for analysis of polychlorinated 

biphenyls (PCBs). The only well in which PCBs were detected was 

hydraulically downgradient from PSC 27. No PCBs were detected in 

water samples from monitor wells within PSC 26 or in the housing 

area. 
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After the operation of the remediation system was curtailed in 

1984, additional samples were collected to better characterize 

constituent concentrations and areal distributions at the Oil and 

Solvents Disposal Pits Area. The results of the analyses, as 

reported by Jones, Edmunds, and Associates (1984), indicated that 

there were significant concentrations of BNAs, VOCs, including 

chlorinated hydrocarbons, and metals. Samples collected adjacent 

to the primary solvent disposal pit and within the oil plume had 

the highest levels of the constituents of concern. 

3.1.2 Surface Water 

Surface-water sampling was conducted by Geraghty & Miller 

(1980) in 1979 and 1980 and Jones, Edmunds, and Associates (1986) 

reported the results of surface-water sample collection from the-

drainage ditch and from the solvent and oil disposal pits. 

In 1979 and 1980, Geraghty & Miller collected surface-water 

samples from the drainage ditch and from water ponded within the 

former disposal pits. The samples were analyzed for dissolved oil 

content, VOCs, metals, and PCBs. 	The maximum concentration of 

dissolved oil was detected in water sampled from the oil pit, with 

elevated levels also being reported on water samples collected from 

the solvent pit and from the drainage ditch immediately downstream 

from the oil pits. 

VOCs were detected in both the surface-water sample collected 

from the solvent pit as well as in a sample located in the oil pit 

area. Water samples collected from the solvent disposal pit and 

from selected locations along the drainage ditch and analyzed for 

dissolved metals content indicated that water collected from the 

solvent pit was contaminated with cadmium and chromium. No PCBs 

were detected in the samples for which PCBs were analyzed. 
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Jones, Edmunds & Associates, Inc. (1984) reported on quarterly 

sampling of surface-water samples from the drainage ditch. 	The 

data indicate that organic compounds were present, including 

methylene chloride, methyl ethyl ketone, ethyl acetate, 

trichloroethene, methyl isobutyl ketone, n-butyl acetate, total 

xylenes, and PCBs. 	Methylene chloride, methyl ethyl ketone, 

trichloroethylene, n-butyl acetate, and total xylenes exceeded both 

NPDES and FDER discharge limits one or more times. Analyses for 

heavy metals generally showed that with the exception of lead, the 

metals concentrations were below levels required in the Federal 

NPDES permit and the FDER surface-water discharge permit. 

3.1.3 Soils 

Limited soil sampling was conducted during the 1980 Geraghty 

& Miller investigation. 	Soil samples were collected at four 

locations within PSC 27 to depths of 6 to 12 ft bls and analyzed 

for PCBs. Two of the four soil samples contained 673 and 1592 

milligrams per kilogram, respectively, of PCBs. 

Soils were sampled by Geraghty & Miller in February 1991 at 49 

locations across OU1, including PSC 26 and PSC 27. Shallow surface 

soils (0 to 3 inches bls), shallow subsurface soils (4 to 24 inches 

bls), and deep subsurface soils (4 to 10 feet bls) were reported to 

be contaminated with VOCs, BNAs, and metals throughout OUl. The 

highest levels of contamination were typically detected in the 

northern half of OU1, and particularly in the vicinity of the oil-

impacted area as identified in the 1980 investigation (Geraghty & 

Miller, 1980) and the cone penetrometer survey (USACE, 1991). 

PCBs were detected in all twenty shallow surface soil samples 

for which PCBs were analyzed. While PCBs were anticipated to 

potentially occur in the soils in the vicinity of PSC 27, their 

occurence in the samples throughout PSC 26 was not expected. The 
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highest levels of PCBs were detected in the vicinity of the oil-

impacted area. 

The radiological survey conducted by Geraghty & Miller during 

the February soil sampling event found elevated levels of gross 

alpha, gross beta, radium-226, and radium-228 at selected 

locations. The elevated levels were limited to a relatively small 

300 square-foot area on the north-central portion of OU1. 

3.2 Potential Pathways of Contaminant Migration and Preliminary 

Public Health and Environmental Impacts  

The pathways of contaminant migration at OU1 and public health 

and environmental impacts due to past releases are important Risk 

Assessment issues. A Risk Assessment is necessary to evaluate-

baseline risk associated with impacted media at OU1 and identify 

remedial action goals. Section 4.0 of the Basic Site Work Plan 

(Volume 4) presents a detailed discussion of the function of the 

Risk Assessment within the CERCLA RI/FS process and an overview of 

risk assessment procedural issues. 

The Navy and its contractors will conduct a Risk Assessment 

upon completion of the RI at OU1, the Oil and Solvents Disposal 

Pits Area. The analysis of baseline risk will identify the risks 

that exist if no remedial actions or institutional controls are 

implemented at OU1. The results of the baseline risk assessment 

will be used to determine if implementation of the no further 

action alternative is feasible at OU1 or if remedial actions are 

necessary. If baseline risk levels indicate that remedial action 

is necessary, the baseline risk assessment will identify the 

exposure pathways that require remediation. 

The Navy and its contractors have conducted a preliminary risk 

analysis focusing on the human and ecological exposure pathways at 

OU1 under current and future land-use conditions. An evaluation of 
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exposure pathways identifies the potential routes of exposure by 

which chemical constituents of concern may be transported from OU1 

to human and biological receptors. A constituent may pose a human 

or ecological health risk only if a complete exposure pathway is 

identified. A complete exposure pathway consists of the following 

four necessary components: 

1. a constituent source and mechanism of release into the 

environment; 

2. an environmental transport medium (e.g., air, ground 

wate-, soil, or surface water) for the released 

constituent; 

3. a potential receptor exposure point (e.g., water supply 

well or surface-water body); and 

4. a human, animal, or plant exposure route at the point of 

reception. 

3.2.1 	Preliminary Identification of Human and Ecological 

Exposure Pathways Under Current-Use Conditions 

Table 3-i presents a summary of potential human-exposure 

pathways under current land-use conditions. The table summarizes 

the likelihood of human exposure to the seven potentially impacted 

environmental media at OU1, which include surface soils, ground 

water, surface water, sediments, aquatic biota, soil gas, and air. 

The preliminary risk analysis indicates that six of these (i.e., 

surface soils, surface water, sediments, aquatic biota, soil gas, 

and air) represent potential environmental transport media in 

pathways providing a moderate to high likelihood of human exposure 

under current-use conditions. 
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Table 3-1. Human Exposure Pathways for OU1, the Oil and Solvents Disposal Pits Area, 
Naval Air Station, Jacksonville, Florida, Under Current-Use Conditions 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure Pathway Complete? 

Surface Soil Authorized Use by 
military personnel 
and 	dependents; 
Unauthorized Use 
as a Recreational 
Area. 

Military personnel 
and 	dependents 
housed in military 
housing 	complex 
located 	east 	of 
OUl; 	military 
dependents 	that 
gain 	access 	from 
the 	military 
housing 	complex 
located 	east 	of 
OUl. 

Dermal 	contact 
and 	ingestion 	of 
impacted 	surface 
soils, inhalation of 
vapors 	and 	air- 
borne 	particulates 
released 	from 
impacted 	surface 
soils. 

Yes. 	Although 	the 	area 	is 
covered 	with 	vegetation, 
impacted 	soils 	may 	be 
contacted in the Base housing 
area and along trench slope. 
Therefore, 	exposure to sub- 
surface constituents of concern 
is possible. 

Ground Water Hypothetical 
Domestic Use 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Ingestion, 	inhala- 
tion 	of chemicals 
released from the 
ground water into 
potable water. 

The shallow ground water is 
neither 	used 	as 	a 	drinking 
water 	source 	nor 	is 	it 
accessible 	under 	current 
conditions. 

Surface Water Unauthorized Use 
as a Recreational 
Area. 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Direct contact with 
contaminated 
surface 	water 	in 
drainage 	trenches 
surrounding OUL 

Yes. There is evidence that 
children 	from 	the 	nearby 
housing complex have access to 
the 	surface 	water 	in 	the 
drainage trenches. 

Sediments Unauthorized Use 
as a Recreational 
Area. 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Dermal 	contact 
and 	ingestion 	of 
impacted sedi- 
ments in drainage 
trenches surround- 
ing OU1, 	inhala- 
tion of vapors and 
airborne 	particu- 
lates released from 
impacted 	sedi- 
ments.  

Yes. 	There is evidence that 
children 	from 	the 	nearby 
housing complex have access to 
the sediments in the drainage 
trenches. 



Table 3-1. Human Exposure Pathways for OU1, the Oil and Solvents Disposal Pits Area, 
Naval Air Station, Jacksonville, Florida, Under Current-Use Conditions 

Page 2 of 2 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 
 

Air A u t h o r i z e d Military personnel Inhalation 	of 	vola- Yes. Volatile chemicals may 
occupation 	of and 	dependents tile 	chemicals be released from subsurface 
residences 	in 	the housed 	in 	the released 	from soils, ground water, surface 
military 	housing 
complex by military 
personnel 	and 

military 	housing 
complex 	located 
east 	of 	OU1; 

ground 	water, 
subsurface 	soils, 
surface 	water, 	or 

water, or sediments at OU1. 
Disturbance of the vegetative 
cover 	may 	result 	in 	dust 

dependents; Military 	depen- sediments; 	Inhala- generation. Ambient samples 
Unauthorized Use dents 	that 	gain tion 	of 	airborne collected at OU1 may contain 
as 	a 	Reci-eational access 	from 	the particulates 	due 	to detectable concentrations of 
Area. military 	housing fugitive 	dust chemical vapors and airborne 

complex 	located emissions 	from particulates in the breathing 
east of OU1. surface 	soils 	or 

sediments. 
zone. 
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Table 3-2 presents a summary of potential ecological-exposure 

pathways under current-use conditions. The table summarizes the 

likelihood for exposure of terrestrial and aquatic organisms and 

plants to five of the seven potentially impacted environmental 

media at OUl. These five are surface soils, ground water, surface 

water, sediments, and air. The preliminary risk analysis indicates 

that all five represent potential environmental transport media in 

pathways providing a moderate to high likelihood of ecological 

exposure under current-use conditions. Aquatic biota and soil gas 

were not evaluated as separate ecological exposure pathways. The 

exposure of terrestial animals to affected aquatic biota is taken 

into account by bioaccumulation factors used in quantifying the 

risk to ecological receptors associated with surface soils, ground 

water, surface water, and sediments. The exposure of burrowing 

animals to volatile constituents in soil gas at OU1 is taken into-

account by inhalation factors used in quantifying the risk to 

ecological receptors associated with surface soils. 

Direct contact with impacted surface soils may result in 

exposures to constituents of concern via dermal adsorption and/or 

inadvertent.or intentional soil ingestion. Dense vegetation covers 

most of the Oil and Solvents Disposal Pits Area, but scattered 

patches of exposed surface soil occur at OU1, especially along the 

drainage-ditch slopes. 	Under current-use conditions, military 

dependents may be exposed to surface and subsurface soils at OU1. 

Although fences and gates enclose portions of the Oil and Solvents 

Disposal Pits Area, evidence of trespass has been noted within the 

fenced areas along the drainage ditches. Therefore, trespassers 

may be exposed to soils in and around the drainage ditches, despite 

the existing controls. Terrestrial organisms and plants may also 

be exposed to surface and subsurface soils under current-use 

conditions. 	Due to the possible exposure scenarios described 

above, contact with surface soils by both human and biological 

receptors under current-use conditions will be evaluated. 
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Table 3-2. Ecological Exposure Pathways for OU1, the Oil and Solvents Disposal Pits Area, Naval 
Air Station, Jacksonville, Florida, Under Current-Use Conditions. 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 

Surface Soil Impacted Soils. Terrestrial 	organ- 
isms living in and 
frequenting 	the 
area; plants living 
in the marsh area 
and 	St. 	John's 
River. 

Direct contact, and 
ingestion 	of 
impacted 	surface 
soils, inhalation of 
vapors 	and 	air- 
borne 	particulates 
released 	from 
impacted 	surface 
soils. 

Yes. The vegetation in the area 
will decrease 	availability for 
ingestion, 	decrease 	dermal 
contact, 	and 	decrease 	dust 
generation; however, exposure 
to subsurface constituents of 
concern is possible. 

Ground Water Impacted Ground 
Water. 

Terrestrial 	organ- 
isms, 	aquatic 
organisms, 	plants 
in the area. 

Ingestion, 	inhal- 
ation of chemicals 
released from the 
ground water into 
surface water. 

Yes. 	There 	is 	potentially 
direct hydraulic discharge of 
ground water into the St. Johns 
River. 

Surface Water Ditch and offsite in 
the St. Johns River. 

Aquatic life in the 
drainge ditch and 
the St. Johns River. 

Exposure to water- 
borne constituents 
and 	to sediment- 
bound constituents 
(via 	ingestion 	of 
bottom sediments). 

Yes. 	Indirect 	ground-water 
discharge to St. Johns River is 
possible. Surface-water runoff 
occurs from OU1 into ditcY-
which discharges into the St. 
Johns River. 

Sediments Ditch and offsite in 
the St. Johns River. 

Aquatic life in the 
drainge 	ditch and 
the St. Johns River. 

Exposure 	to 
sediment-bound 
constituents 	(via 
ingestion of bottom 
sediments). 

Yes. Aquatic life exists in the 
ditch 	and 	in 	the 	St. Johns 
River. 

Air Biological 	Organ- 
isms in the Area. 

Biological 	organ- 
isms in the area. 

Inhalation 	o f 
volatile 	chemicals 
released 	from 
either the ground 
water, 	subsurface 
soils, 	or 	surface 
water. 

Yes. Volatile chemicals may be 
released 	from 	on-site 
subsurface soils, ground water, 
and surface water. 	Ambient 
samples collected at the site 
may 	contain 	detectable 
concentrations 	of 	chemical 
vapors in the breathing zone. 
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Previous sampling results have identified VOCs and dissolved 

metals in ground-water samples. Currently there are no identified 

users of shallow ground water within or near the Oil and Solvents 

Disposal Pits Area. Therefore, human domestic use of shallow 

ground water will not be evaluated under current-use conditions. 

Direct hydraulic discharge of impacted ground water into the 

drainage ditches and the St. Johns River is possible, however. 

Therefore, aquatic ecosystem impacts due to constutuentss released 

from the ground water will be evaluated under current-use 

conditions. 

Surface water and sediments in the drainage ditches may be 

contaminated with VOCs, other organics, and dissolved metals. 

Surface-water runoff may transport impacted sediments as well as 

dissolved constituents of concern released from soils at the Oil- 

and Solvents Disposal Pits Area. 	Surface-water runoff at OU1 

discharges into drainage ditches that, in turn, discharge into the 

St. Johns River. The visual evidence of oily residues floating on 

the water surfaces in the drainage ditches and evidence of 

trespass, as noted above, the Navy and its contractors will 

evaluate the potential for both surface-water and sediment 

exposures by humans under current-use conditions. Because aquatic 

life exists in the drainage ditches and the St. Johns River estuary 

system is a very productive aquatic system, potential aquatic 

ecosystem impacts due to release of constituents in the water 

column and exposure to impacted sediments under current-use 

conditions will also be evaluated. 

Due to the possibility of aquatic ecosystem impacts in the St. 

Johns River, as discussed above, constituents of concern may 

bioaccumulate in fish in the river due to their consumption of 

impacted aquatic biota. 	Because of the possibility of human 

consumption of affected fish caught in the St. Johns River, human 

ingestion of constituents of concern released from aquatic biota 

will be evaluated under current-use conditions. 
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Due to disposal of oils, solvents, and other organic chemicals 

in the subsurface of OU1, constituents of concern may be present in 

soil gas at OUl. 	It is possible that impacted soil gas has 

migrated beyond the eastern boundary of OU1 into subsurface soils 

within the Base housing area. Soil gas released to the ground 

surface would quickly be dispersed into ambient air, but soil gas 

released into residences would tend to accumulate in enclosed 

spaces. Due to the possibility of this exposure scenario, human 

inhalation of volatile constituents released to residential housing 

from soil gas will be evaluated under current-use conditions. 

Based on the presence of VOCs and other organics in the soils, 

ground water, and surface water at the Oil and Solvents Disposal 

Pits Area, it is possible that volatile constituents of concern may 

be released to the ambient air in the vicinity of OU1 from soils,-

ground water, surface water, and/or sediments. Disturbance of the 

vegetative cover may result in fugitive dust emissions from Mil. 

For this reason, exposure scenarios for the inhalation of organic 

vapors and airborne particulates by both human and biological 

receptors will be evaluated under current-use conditions. 

3.2.2 	Preliminary Identification of Human and Ecological 

Exposure Pathways Under Future-Use Conditions 

Tables 3-3 and 3-4 provide respective summaries of potential 

human and ecological exposure pathways under future-use conditions. 

Under future-use conditions, few changes are expected at the Oil 

and Solvents Disposal Pits Area. 	Because of the long-range 

improvement plans, exposure of nearby residents, civilian 

employees, off-site residences, and biological receptors to 

constituents of concern will remain approximately the same as those 

described under current-use conditions. 

One possible exception is the shallow ground-water exposure 

pathway. Previous analytical results have indicated the presence of 
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Table 3-3. Human Exposure Pathways for OU1, the Oil and Solvents Disposal Pits Area, 
Naval Air Station, Jacksonville, Florida, Under Future-Use Conditions. 

Page 1 of 2 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 
 

Surface Soils Unauthorized Use 
as a Recreational 
Area. 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Dermal 	contact 
and 	ingestion 	of 
impacted 	surface 
soils. 

Yes. There are no plans to 
change the present use of OU1 
in 	the 	future. 	Therefore, 
children 	from 	the 	nearby 
housing complex may have the 
opportunity to be exposed to 
surface soils at OU1. 

Ground Water Hypothetical 
Domestic Use. 

Military 	personnel 
and 	dependents 
housed 	in 	the 
military 	housing 
complex 	located 
east of OU1. 

Dermal 	contact 
and 	ingestion 	of 
chemicals released 
from 	the 	ground 
water when used as 
a 	potable-water 
supply source. 

Potentially. The shallow ground 
water is not currently used as a 
drinking 	water 	source; 
however, 	it 	is 	potentially 
considered as a source in the 
future. 

Surface Water Unauthorized Use 
as 	a 	Recreational 
Area. 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Dermal 	contact 
and 	ingestion 	of 
impacted 	surface 
water 	in drainage 
ditches 	within 
OU1. 

Yes. 	There are no plans to 
change the present use of OU1 
in 	the 	future. 	Therefore 
children 	from 	the 	nearby 
housing complex may have the 
opportunity to be exposed to 
surface water at OU1. 

Sediments Unauthorized Use 
as 	a 	Recreational 
Area. 

Military 	depen- 
dents 	that 	gain 
access 	from 	the 
military 	housing 
complex 	located 
east of OU1. 

Dermal 	contact 
and 	ingestion 	of 
impacted sedi- 
ments in drainage 
ditches 	within 
OU1. 

Yes. 	There are no plans to 
change 	the 	present 	use 	of 
OU1. Therefore children from 
the nearby housing complex 
may have the opportunity to be 
exposed to the sediments in 
the drainage ditches. 

Aquatic Biota Off-site in 	the St. 
Johns River. 

People 	fishing 	in 
the St. Johns River. 

Ingestion 	o f 
affected fish caught 
from the St. Johns 
River by anglers or 
commercial fisher- 
men. 

Yes. 	The 	St. 	Johns 	River 
estuary system is the home to 
many 	fish 	species 	of 
commercial 	and/or 	recrea- 
tional importance. 



Table 3-3. Human Exposure Pathways for OU1, the Oil and Solvents Disposal Pits Area, 
Naval Air Station, Jacksonville, Florida, Under Future-Use Conditions. 

Page 2 of 2 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 

Soil Gas Authorized 	occu- 
pation 	of 	resi- 
dences 	in 	the 
military 	housing 
complex by military 

Military personnel 
and 	dependents 
housed 	in 	the 
military 	housing 
complex 	located 

Inhalation 	of 
volatile 	chemicals 
released 	from 
subsurface soils. 

Yes. 	Volatile 	chemicals 
released from subsurface soils 
in the military housing complex 
located 	east 	of 	OU1 	may 
accumulate 	in 	residential 

personnel 	and 
dependents. 

east of OU1. storage and living space. 

Air Authorized 	occu- Military personnel Inhalation of vola- Yes. 	Volatile chemicals are 
pation 	of 	resi- and 	dependents tile 	chemicals likely to be released from the 
dences 	in 	the housed 	in 	the released from the soils, 	ground 	water, 	surface 
military 	housing 
complex by military 
personnel 	and 

military 	housing 
complex 	located 
east 	of 	OU1. 

ground 	water, 
subsurface 	soils, 
surface 	water, 	or 

water, or sediments at OU1. 
Disturbance of the vegetative 
cover 	may 	result 	in 	dust 

dependents; 	Un- Military 	depen- sediments. 	lnhala- generation. 	Ambient samples 
authorized Use as dents 	that 	gain tion 	of 	airborne collected at OU1 may contain 
a 	Recreational access 	from 	the particulates due to detectable 	concentrations 	of 
Area. military 	housing fugitive 	dust chemical vapors and airborne 

complex 	located emissions 	from particulates 	in 	the 	breathing 

• 

east of OU1. surface 	soils 	or 
sediments. 

zone. 
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Table 3-4. Ecological Exposure Pathways for OU1, the Oil and Solvents Disposal Pits 
Area, Naval Air Station, Jacksonville, Florida, Under Future-Use Conditions 

Page 1 of 2 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 
 

Surface Soils Impacted Soils Terrestrial 	organ- 
isms living in and 
frequenting 	the 
area; 	plants living 
in the marsh area 
and 	St. 	John's 
River. 

Dermal 	contact 
and 	ingestion 	of 
impacted 	surface 
soils; Inhalation of 
volatile 	chemicals 
present 	i n 
impacted 	soil 
vapors by burrow- 
ing animals. 

Potentially. 	The surface vege- 
cation may be removed or die, 
which 	may 	result 	in 	wind 
erosion or increased transport 
of fugitive 	dust. 	Therefore, 
exposure 	to 	surface 	and 
subsurface 	constituents 	of 
concern is likely. 

Ground Water Ditches 	and 	Off- 
site in the St. Johns 
River 

Terrestrial 	organ- 
isms, 	aquatic 
organisms, 	plants 
in the area. 

Dermal 	contact 
and 	ingestion 	of 
chemicals released 
from 	the 	ground 
water into surface 
water; 	Dermal 
contact 	and 
ingestion of ground 
water by burrowing 
animals 	and 	the 
root 	systems 	of 
terrestrial plants in 
the area. 

Yes. 	There 	is 	potentially 
direct hydraulic discharge .  of 
ground water into the drainage 
ditches 	and 	the 	St. 	Johns 
River. 

Surface Water Ditches 	and 	Off- 
site in the St. Johns 
River 

Aquatic life in the 
drainage 	ditches 
and the St. Johns 
River. 

Dermal 	contact 
and 	ingestion 	of 
waterborne consti- 
tuents. 

Yes. 	There are no plans to 
change the present use of OU1 
or the surrounding marsh area 
in 	the 	future. 	Therefore, 
aquatic life 	in 	the 	drainage 
ditches and the St. Johns River 
may be exposed to potentially 
impacted surface water. 

Sediments Ditches 	and Off- 
site in the St. Johns 
River 

Aquatic life in the 
drainage 	ditches 
and the St. Johns 
River. 

Dermal 	contact 
and 	ingestion 	of 
sediment-bound 
constituents 	via 
ingestion of bottom 
sediments. 

Yes. 	There are no plans to 
change the present use of OU1 
or the surrounding marsh area 
in 	the 	future. 	Therefore 
aquatic 	life 	in 	the 	drainage 
ditches and the St. Johns River 
may be exposed to potentially 
impacted sediments. 



Table 3-4. Ecological Exposure Pathways for OU1, the Oil and Solvents Disposal Pits 
Area, Naval Air Station, Jacksonville, Florida, Under Future-Use Conditions 

Page 2 of 2 

Environmental 
Media 

Exposure 
Point 

Potential 
Receptors 

Route of 
Exposure 

Pathway Complete? 

Air Biological 	Organ- Terrestrial 	organ- Inhalation 	o f Yes. Volatile chemicals may be 
isms in the Area isms living in and 

frequenting 	the 
volatile 	chemicals 
released 	from 

released from subsurface soils, 
ground water, surface water, or 

area; 	plants 	living 
in the marsh area 
and 	St. 	John's 

ground 	water, 
subsurface 	soils, 
surface 	water, 	or 

sediments 	a t 	0 U 1. 
Disturbance of the vegetative 
cover 	may 	result 	in 	dust 

River. sediments; 	Inhala- 
Lion 	of 	airborne 
particulate 	due 	to 
fugitive 	dust 
emissions 	from 
surface 	soils 	or 
sediments. 

generation. 	Ambient samples 
collected at OU1 may contain 
detectable 	concentrations 	of 
chemical vapors and airborne 
particulates 	in 	the 	breathing 
zone. 
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VOCs in shallow ground water. 	The shallow ground water is 

classified as a Class IIB aquifer and, therefore, considered a 

potential future drinking water source. 	Consequently, the 

potential domestic use of shallow ground water by humans will be 

evaluated under future-use conditions. Due to the possibility of 

direct hydraulic discharge of impacted ground water into the St. 

Johns River, the ingestion by aquatic organisms of chemicals 

released from ground water will also be evaluated under future-use 

conditions. 

Direct contact with impacted surface soils may result in 

exposures to constituents of concern via dermal adsorption and/or 

inadvertent or intentional soil ingestion. 	Under future-use 

conditions, the Navy will continue to restrict military personnel 

and their dependents from the Oil and Solvents Disposal Pits 

Area. 	However, unauthorized trespass by military dependents may 

continue and terrestrial organisms and plants will continue to 

inhabit the area. The Navy and its contractors will evaluate 

contact with surface soils by both human and biological receptors 

under future-use conditions. 

Surface-water runoff and ground-water discharge to the 

drainage trenches are expected to be impacted by organic 

constituents and dissolved metals in the future. Surface-water and 

sediment exposure to humans and aquatic life in the drainage 

ditches and the St. Johns River will be evaluated under current-use 

conditions. 	Since, it is assumed that conditions will not 

significantly change in the future, the Navy and its contractors 

will evaluate potential surface-water and sediment exposures to 

humans and aquatic life under future-use conditions. 

The bioaccumulation of constituents of concern in fish in the 

St. Johns River due to their consumption of impacted aquatic biota 

is expected to continue under future-use conditions. 	The 

possibility of human consumption of impacted fish caught in the St. 
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Johns River is also expected to continue under future-use 

conditions. Consequently, human exposures due to ingestion of 

constituents of concern present released to fish from aquatic biota 

will be evaluated under future-use conditions. 

Migration of impacted soil gas into subsurface soils within 

the Base housing area is expected to continue under future-use 

conditions. Consequently, the possibility of human exposures via 

inhalation of constituents of concern released to enclosed 

residential spaces from soil gas will be evaluated under future-use 

conditions. 

As previously stated, it is possible that VOCs and other 

constituents of concern may be released to ambient air from surface 

soils, ground water, surface water, and sediments at the Oil and 

Solvents Disposal Pits Area. Disturbance of the vegetative cover 

via accidental fire or soil excavation could result in the 

generation of substantial quantities of fugitive dust. Although 

natural biodegradation of organic constituents may decrease the 

potential for future releases at OU1, exposure scenarios for the 

inhalation of chemical vapors and airborne particulates by both 

human and biological will be evaluated under future-use conditions. 

3.3 Preliminary Identification of ARARs, Response Obiectives, and 

Remedial Action Alternatives  

Upon completion of the RI, the Navy and its Contractors will 

prepare and submit for regulatory review a RI Report. As discussed 

in Section 3.2, the Navy and its Contractors will also perform a 

Risk Assessment, based on analytical results obtained during the 

RI. The Risk Assessment will determine if remedial action at OU1 

is necessary and identify remedial-action objectives corresponding 

to acceptable levels of risk to human health and the environment. 
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After the Risk Assessment has been accepted by the TRC, work 

on the FS may commence. FS tasks include the finalization of 

applicable or relevant and appropriate requirements (ARARs) for 

remedial actions, the determination of final remedial-action 

objectives and alternatives, and the screening and detailed 

analysis of remedial-action alternatives. 

Preliminary identification of potential ARARs, response 

objectives, and remedial-action alternatives is included as part of 

the initial evaluation. 	The preliminary identification of 

potential ARARS facilitates the initial identification of response 

objectives and preliminary remedial-action alternatives. 	The 

preliminary identification of remedial-action alternatives is 

useful for ensuring that data needed to evaluate potentially 

applicabe remedial technologies is collected as early as possible. 

3.3.1 Development of ARARs 

- Section 121(d) of CERCLA, as amended by the Superfund 

Amendments and Reauthorization Act of 1986 (SARA) requires that 

CERCLA remedial actions comply with requirements or standards under 

Ferderal and State environmental laws. As part of the RI, Federal 

and Florida State regulations will be evaluated to determine if 

they are applicable or relevant and appropriate requirements 

(ARARs) for remedial actions taken at OM- 	CERCLA defines a 

potential ARAR as follows: 

o Any standard, requirement, criterion, or limitation under 

any Federal environmental law; and 

o Any promulgated standard, requirement, criterion, or 

limitation under a State environmental or facility citing 

law that is more stringent than any Federal standard, 

requirement, criterion, or limitation. 
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The purpose of this definition is to ensure that CERCLA 

responses are consistent with both Federal and State environmental 

requirements. If Federal requirements for a particular ARAR differ 

from State requirements, then the more stringent requirement must 

be followed. 

ARARs may be classified as being chemical-specific, location-

specific, or action-specific. The three types of ARARs are defined 

as follows: 

o Ambient or chemical-specific requirements are usually 

health- or risk-based numerical values or methodologies 

which, when applied to site-specific conditions, result 

in the establishment of numerical values. These values 

establish the acceptable amount or concentration of a 

chemical that may be found in, or discharged to, the 

ambient environment. 

o Location-specific requirements are restrictions placed on 

the concentration of hazardous substances or the 

performance of activities solely because they occur in 

special locations. 

o Performance, design, or other action-specific 

requirements are usually technology or activity-based 

requirements or limitations on actions taken with respect 

to hazardous wastes. 

It should be noted that under CERCLA Section 121(e), on-site 

actions are exempt from having to obtain Federal, State, or local 

environmental permits. However, under the requirements of SARA, 

on-site actions must exhibit full compliance with all substantive 

requirements, even though they need not comply with the 

administrative permitting aspects and the actions are to be 

performed pursuant to a valid Consent Order. Off-site actions, on 
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the other hand, such as off-site removal, treatment, storage, or 

disposal actions, must meet all permit requirements. The three 

types of ARARS are discussed in the paragraphs below. 

3.3.1.1 	Chemical-Specific ARARs 

Federal maximum contaminant levels (MCLs), MCL Goals (MCLGs), 

and proposed MCLs as well as State of Florida Drinking Water (DW) 

Standards and Ground-Water Guidance Concentrations are used to 

identify the chemical-specific ARARs for ground water. FWQC and 

State of Florida Water Quality Classifications are used to identify 

the chemical-specific ARARs for surface water. 	The chemical- 

specific ARARs for soil and sediments are developed from the 

analysis of baseline risk and a review of background 

concentrations. 	The baseline risk assessment and the ARARs- 

developed for soil and sediments will be based on the sampling and 

analytical results obtained during the RI. Therefore, no chemical-

specific ARARs for soil and sediments are included in this work 

plan. 

Table 3-5 lists preliminary chemical-specific standards or 

criteria applicable to the constituents detected in ground water 

and surface water at the OUl. As stated above, the preliminary 

ground-water and surface-water ARARs include Federal and State 

requirements and guidance criteria. Florida enforces a ground-

water protection act that requires the preservation of ground-water 

quality for potable use. The receiving stream for surface water 

discharged from the Oil and Solvents Disposal Pits Area (i.e., the 

St. Johns River) is currently listed as Class II for protection of 

shellfish. Consequently, the state standards for Class II surface 

waters and/or the FWQC are identified as preliminary ARARs for 

surface water at OUl. The ARARs for the Oil and Solvents Disposal 

Pits Area will be reviewed following the RI. Additional ARARs will 
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Table 3-5. Preliminary List of Chemical-Specific ARARs for Ground Water and Surface Water at OU1  
the Oil and Solvents Disposal Pits Area, Naval Air Station, Jacksonville, Florida. 

GROUND WATER / SURFACE WATER/  

Constituent 
Federal 

MCLG 2/  
(ug/L) 

Federal 
MCL 3/ 
(ug/L) 

Florida 41  
W 

StaDndards 
(ug/L) 

Florida 
Ground- 

Water 
Guidance 
(ug/L) 

5/ 

FWQC 6/ 

Acute 	Chronic 
(ug/L) 	(ug/L)  

Potable 

t)'/  (C lass 1 j 
(ug/L) 

Shellfish 
(Class (Class 2) 

8/ (ug/L) 

Recreation 
(Class 3) 
(ug/L) g  / 

Agriculture 
(Class 4)  

(ug/L) 	u' 

N-Butyl acetate NA NA NA 	43 NA NA NA NA NA NA 

Ethyl acetate NA NA NA 	100 NA NA NA NA NA NA 

Methylene 
chloride 

011/ 512/  NA 	 5 19,300 1,930 NA NA NA NA 

Methyl ethyl 
ketone  

NA NA NA 	170 NA NA NA NA NA NA 

Trichloroethene 0 5 3 	 3 45,000 21,900 NA NA NA NA 

Xylenes 10,000 10,000 
NAi-- 	

50 NA NA NA NA NA NA 

PCBs 0 05 NA 	05 0.2 0.014 0.001 0.001 0.001 0.001 

Cadmium 5 5 10 	 10 1.7913/ 0.6613/ 0.8 5 0.8 5 

Chromium 100 100 50 	 50 1614/  1114/ 50 50 50 50 

Lead 0 15 50 	 50 33.713/  1.3213/  30 50 30 50 

Arsenic NA 50 50 	 50 360 190  50 50 50 

Barium 2,000 2,000 1,000 	1,300 NA NA NA NA NA NA 

Copper _ 	1,300 1,300 1,000 	1,000 9.213/  6513/  30 15 30 500 

Mercury 2 2 2 	 2 2.4 0.012 0.2 0.1 0.2 0.2 

1/ The standards tabulated are current as of August 31, 1991. 
2/ Federal Maximum Contaminant Goal, a non-enforceable health protection goal 
3/ Federal Maximum Contaminant Level, a Federally enforceable standard 
4/ State of Florida Drinking Water Standards, a state enforceable standard 
5/ State of Florida Ground-Water Guidance Concentration, a non-enforceable state protection goal 
6/ Quality criteria for Water 1986, a Federally enforceable standard under CERCLA 
7/ State of Florida Surface Water Quality Classification for Potable Water Supplies, a state enforceable standard 
8/ State of Florida Surface Water Quality Classification for Shellfish Propagation or Harvesting, a state enforceable standard 
9/ State of Florida Surface Water Quality Classification for Recreation, Fish & Wildlife, a state enforceable standard 
10/ State of Florida Surface Water Quality Classification for Agricultural Water Supplies, a state enforceable standard 
11/ Federal Proposed Maximum Contaminant Level Goal, a proposed non-enforceable health protection goal 
12/ Federal Proposed Maximum Contaminant Level, a non-enforceable proposed standard 
13/ Hardness-dependent criteria (Hayes, 1991) 
14/ Hardness-dependent criteria given for hexavalent chromium (based on hardness of 100) 
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be identified as new constituents are detected. 	A detailed 

discussion of the ARAR development procedure is included in Section 

6.0 of the Basic Site Work Plan (Volume 4). 

3.3.1.2 	Location-Specific ARARs 

Location-specific ARARs potentially applicable to OU1 are 

Federal and State statutes promulgated to preserve wetlands, 

rivers, and streams; conserve threatened or endangered species; and 

protect fish and wildlife. Preliminary location-specific ARARs 

potentially applicable to the OU1 RI/FS are presented in Table 3-6. 

3.3.1.3 	Action-Specific ARARS 

Potentially applicable action-specific ARARs will be 

identified in a later stage of the RI/FS process. As a minimum, 

the Federal, State, and Duval County statutes and regulations 

listed in Table 3-7 will be evaluated to determine if they are 
applicable or relevant and appropriate to potential remedial 

activities at OU1. 

3.3.2 Development of Remedial-Action Objectives and 

Alternatives 

The Navy and its contractors may perform remedial actions at 

the OU1 if the Baseline Risk Assessment determines that response 

actions are required to protect human health, public welfare, and 

the environment. Potential media of concern at OU1 include soils, 

ground water, surface water, sediments, soil gas, and air. To 

provide a conceptual basis for conducting the RI, preliminary 

response objectives have been developed as part of the initial 

evaluation. The preliminary response objectives for the Oil and 

Solvents Disposal Pits Area are the following: 
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Table 3-6. 	Preliminary Location-Specific ARARs for OU I, the Oil and Solvents Disposal Pits Area, Naval Air Station, Jacksonville, Florida. 

Location Requirement Prerequisite(s) Citation 

Within 100-year 
floodplain 

Facility must be designed, 
constructed, operated, and 
maintained to avoid washout. 

RCRA hazardous waste, 
treatment, storage, or disposal. 

40 CFR 264 18(b) 

Within floodplain' Action to avoid adverse 
effects, minimize potential 
harm, restore and preserve 
natural and beneficial values. 

Action that will occur in a 
floodplain, i.e., lowlands, and 
relatively low flat areas 
adjoining inland and coastal 
waters and other flood prone 
areas. 

Executive Order 11988' Protection of Floodplains (40 
CFR 6, Appendix A); Fish and Wildlife Coordination 
Act (16 USC 661 et seq) 40 CFR 6 302; Dredge and Fill 
Activities, Ch 17-312, FAC; Surface Waters of the 
State, Ch 17-301, FAC; Water Management District 
Regulations, Ch 40, FAC. 

Critical habitat upon 
which endangered 
species or threatened 
species depends. 

Action to conserve endangered 
species or threatened species, 
including consultation with the 
Department of Interior. 

Determination of presence of 
endangered or threatened 
species. 

Endangered Species Act of 1973 (16 USC 1531 et.seq); 
50 CFR Part 200, 50 CFR 402; Fish and Wildlife 
Coordination Act (16 USC 661 et.seq); 33 CFR Parts 
320-330; Environmentally Endangered Lands, FS 259; 
Wildlife Code, Ch 39, FAC; Mangrove Protection, Ch 
17-321, FAC. 

Area affecting 
stream or river 

Action to protect fish or 
wildlife 

Diversion, channeling or other 
activity that modifies a stream 
or river and affects fish or 
wildlife. 

Fish and Wildlife Coordination Act (16 USC 661 et. 
seq) 40 CFR 6 302; Aquatic Preserve Act, FS 258; 
Game and Fish Commission Regulations, FS 372; 
Surface Waters of the State, Ch 17-301, FAC; Surface 
Water Quality Standards, Ch 17-302, FAC; Surface 
Water Improvement and Management Act, Ch 17-43, 
FAC. 

40 CFR Part 6 Subpart A sets forth EPA policy for carrying out the provisions of Executive Orders 11988 (Floodplain Management). Executive 
orders are binding on the level (e.g., Federal, State) of government for which they are issued. 

\SPICABAR W511 



Table 3-7. 	Preliminary Action - Specific ARARs for OU1, the Oil and Solvents Disposal 
Pits Area, Naval Air Station, Jacksonville, Florida. 

Page 1 of 2 

Federal Requirements 

o RCRA Subtitle C Hazardous Waste Treatment, Storage, Disposal Facility Standards 
(design and operating standards for landfill, tanks, containers, etc.) (40 CFR 264 and 
265) 

o RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart G) 

o RCRA Groundwater Monitoring Requirements (40 CFR 264, Subpart F) 

o RCRA Land Disposal Restrictions (40 CFR 268) pertaining to on-site and off-site 
disposal of soil and contaminated debris. 

o Toxic Substances Control Act, PCB requirements (40 CFR 105, 129, 750, and 761) 

o Clean Air Act, National Primary and Secondary Ambient Air Quality Standards (40 
CFR 50) 

o Clean Air Act, Standards of Performance for New Stationary Sources (40 CFR 60) 

o Clean Air Act, National Emission Standards for Hazardous Air Pollutants (40 CFR 
61 

o Clean Air Act, Federal Clean Air Act Amendments of 1990 (not yet promulgated) 

o Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 
and 146) 

o Clean Water Act - National Pollutant Discharge and Elimination System (NPDES) 
Discharges to Ground Water and Surface Water (40 CFR 122-125, 129) 

o Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 
CFR 107, 171.1-171.500) 

o Occupational Safety and Health Standards for Hazardous Responses (Worker Safety) 
(29 CFR 1904, 1910) 

o Federal Hazardous Waste Manifest Requirements for Off-Site Waste Transport (40 
CFR 262) 



Table 3-7. 	Preliminary Action - Specific ARARs for OU1, the Oil and Solvents Disposal 
Pits Area, Naval Air Station, Jacksonville, Florida. 

Page 2 of 2 

State of Florida Requirements 

o Environmental Control (FS 403) 

o Air Pollution (Chapter 17-2, FAC) 

o Permits (Chapter 17-4, FAC) 

o Underground Injection Control (Chapter 17-28, FAC) 

o Management of Hazardous Waste by Governmental Agencies (Chapter 17-32, FAC) 

o Water Policy (Chapter 17-40, FAC) 

o Hazardous Waste (Chapter 17-730, FAC) 

o Soil Thermal Treatment Facilities (Chapter 17-775, FAC) 

Duval County Requirements 

o Water Quality (Duval County Ordinance, Chapter 362) 

o Hazardous Materials (Duval County Ordinance, Chapter 364) 

o Air Quality (Duval County Ordinance, Chapter 368) 

o PCBs (Duval County Ordinance 82-372-185) 

o PCBs (Duval County Ordinance 82-549-224) 

o Odor Control (Duval County Environmental Protection Board Rule #2) 
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o Protect human health, public welfare, and the environment 

from potential adverse effects caused by direct contact 

with ground water, soils, surface water, and sediments; 

o Minimize the potential for migration of constituents from 

the abandoned disposal pits, surface-water drainage 

ditches, and within the shallow aquifer; and 

o Control emanation of soil vapors to protect residents of 

the adjacent housing complex and biological receptors. 

Remedial-action alternatives for source control, surface-water 

management, and ground-water management may be required to achieve 

the preliminary remedial-action objectives. Air emissions would be 

controlled by implementation of source control and surface-water 

management alternatives. 

Preliminary remedial-action alternatives are developed by 

identifying potentially applicable remedial technologies and 

combining these technologies into comprehensive remedial action 

alternatives that address source control, surface-water management, 

and ground-water management. 	The preliminary remedial action 

alternatives developed employ conventional technologies that have 

been commonly used to accomplish similar remedial action objectives 

at other locations throughout the State and Nation. Additional 

technologies may be identified during the RI/FS for the Oil and 

Solvents Disposal Pits Area. 

Tables 3-8 and 3-9 present the preliminary remedial action 

alternatives for the Oil and Solvents Disposal Pits Area. The 

alternatives consist of specific technologies identified for 

constituent recovery, treatment, containment and disposal. To 

simplify the preliminary alternatives identification, source 

control and surface and ground-water management alternatives are 

presented separately. During the RI/FS, the preliminary remedial 
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Table 3-8. 	Ground-Water and Surface-Water Management, Preliminary Remedial Action Alternatives for OU I, the Oil and 
Solvents Disposal Pits Area, Naval Air Station Jacksonville, Jacksonville, Florida. 

Page I of 2 

General Response Action Alternative 
1 

No Action 

Alternative 
2 

Limited 
Action 
In Situ 

Treatment 
of G-W 

Alternative 
3 

Collection, 
Treatment 
& Discharge 

of G-W 
& S-W 

Alternative 
4 

Collection, 
Treatment 
& Discharge 

of G-W 
I S-W 

Alternative 
5 

Collection, 
Treatment 
I Discharge 

of G-W 
L S-W 

Alternative 
6 

Collection, 
Treatment 
& Discharge 

of G-W 
& S-W 

Alternative 
7 

Collection, 
Treatment 

& 
Discharge 
of C-W 
I S-W 

Medium Technology 
Type 

Process Options 

Ground 
Water 
(G-W) 

Access 
Restrictions 

Regional Well 
Restrictions 

X X X X X X X 

Monitoring Specified Monitoring 
Wells 

X X X X X X X 

Collection Extraction Wells or 
Subsurface Drains 

X X X X X 

In Situ 
Treatment 
of G-W 

Bioreclamatlon X 

On-site 
Physical/ 
Chemical 
Treatment 
of Extracted 
G-W 

Oil/Water Separation X X X X X 

Air Stripping X X 

Filtration X X X X 

Carbon Adsorption X X 

Chemical 	Precipitation, 
Ion Exchange, or 
Membrane Separation 

X X X X 

On-site 
Biological 
Treatment 

Existing NAS Jax 
Facility WWTP 

X 

Blotreatment of OU1 
Wastewater in New 
Bioreactor 

X 

Discharge of 
Treated G-W 

To Existing NPDES 
Permitted Outfall 

X 

To Sanitary Sewer 
System or On-site 
Surface Impoundment, 
Exfiltration Gallery, 
Spray Irrigation 
Field or Reinjection 
Wells 

X X X X 

Disposal of 
Collected 
Oils 

Dispose at Offsite 
TSCA Permitted Facility 
or Dispose with Other 
Waste Oils Collected 
On-site 

X X X X 



Table 3-8. 	Ground-Water and Surface-Water Management, Preliminary Remedial Action Alternatives for OU I, the Oil and 

Solvents Disposal Pits Area, Naval Air Station Jacksonville, Jacksonville, Florida. 
Page 2 of 2 

General Response Action Alternative 
1 

No Action 

Alternative 
2 

Limited 
Action 
In Situ 

Treatment 
of G-W 

Alternative 
3 

Collection, 
Treatment 
4 Discharge 

of G-W 
4 S-W 

Alternative 
4 

Collection, 
Treatment 

i Discharge 
of G-W 
4 S-W 

Alternative 
5 

Collection, 
Treatment 
4 Discharge 

of G-W 
1. 	S-W 

Alternative 
6 

Collection, 
Treatment 
I Discharge 

of G-W 
& S-W 

Alternative 
7 

Collection, 
Treatment 

4 
Discharge 
of G-W 
4 S-W 

Medium Technology 
Type 

Process Options 

Surface 
Water 
(S-W) 

Monitoring Specified Sampling 
Points 

X X X X X X 

Collection Grading, Diversion 
4 Collection 

X X X X X 

On-site 
Physical/ 
Chemical 
Treatment 
of Collected 
S-W 

Oil/Water Separator X X X X X 

Air Stripping X X 

Filtration X X X X 

Carbon Adsorption X X 

Chemical Precipitation, 
Ion Exchange, 	or 
Membrane Separation 

X X X X 

On-site 
Biological 
Treatment 
of Collected 
S-W 

Existing NAS Jax 
Facility WWTP 

X 

Blotreatmerm of OU1 
Wastewater 
in New Bioreactor 

X 

Discharge 
of Treated 
S-W 

To Existing NPDES 
Permitted Outfall 

X 

To Sanitary Sewer or 
On-site Surface 
Impoundment, 
Exfiltration Gallery, 
Spray Irrigation Field, 
or Reinjection Wells 

X x X X 

Disposal of 
Collected 
Oils 

Dispose at Offsite TSCA 
Permitted Facility or 
Dispose with Other 
Waste Oils Collected 
On-site 

x x X X 
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Table 3-9. 	Source Control, Preliminary Remedial Action Alternatives for OU I, the Oil and Solvents 
Disposal Pits Area, Naval Air Station Jacksonville, Jacksonville, Florida. 

Page 1 of 2 

General Response Action Alternative 1 
No Action 

Alternative 2 
In Situ 

Treatment 
of Soil 

& Cap OU1 

, native 3 
In Situ 

Treatment 
of Soils 

Alternative 4 
In Situ 

Treatment 
of Soils 

Alternative 5 
In Situ 

Treatment 
of Soils 

Medium Technology 
Type 

Process Options 

Soil 

Access 
Restrictions 

Existii 
F enc. 

X X X 	' X X 

Monitoring Soil Quality 
Monitoring 

X X X X X 

Containment Capping X 

In Situ 
Treatment 

Bioreclammation X 

Vapor Extraction X 

Solidification/ 
Stabilization 

X 

Vitrification X 

Removal Excavation 

Ex Situ 
Treatment 

Biological Treatment 

Soil Washing using 
Surfactants 

On-site 	I.,. .1 ,..iation 

Off-site Incineration 

Off -sue Treatment/ 
Disposal at TSCA 
Permitted Facility 



Table 3-9. 	Source Control, Preliminary Remedial Action Alternatives for OU I, the Oil and Solvents 
Disposal Pits Area, Naval Air Station Jacksonville, Jacksonville, Florida. 

Page of 2 of 2 

General Response Action Alternative 6 
Ex Situ 

Treatment 
of Soils 

Alternative 7 
Ex Situ 

Treatment 
of Soils 

Alternative 8 
Ex Situ 

Treatment 
of Soils 

Alternative 9 
Ex Situ 

Treatment 
of Soils 

Alternative 10 
Ex Situ 

Treatment 
of Soils 

Medium Technology 
Type 

Process Options 

Soil 

Access 
Restrictions 

Existing Security 
Fence 

X X X X X 

Monitoring Soil Quality 
Monitoring 

X X X X X 

Containment Capping 

In Situ 
Treatment 

Bioreclammation 

Vapor Extraction 

Solidification/ 
Stabilization 

Vitrification 

Removal Excavation X X X X X 

Ex Situ 
Treatment 

Biological Treatment X 

Soil Washing using 
Surfactants 

X 

On-site Incineration X 

Off-site Incineration X 

Ott-site Treatment/ 
Disposal at TSCA 
Permitted Facility 

X 

TF531 \TBL\TBL3-9.W51 



alternatives for source control and surface and ground-water 

management will be expanded into comprehensive remedial 

alternatives which address the remedial-action,  objectives for the 

Oil and Solvents Disposal Pits Area. 

Completion of the FS for the Oil and Solvents Disposal Pits 

Area requires the identification of final remedial-action 

objectives and the development and evaluation of remedial-action 

alternatives. The results of the RI and the Risk Assessment are 

the basis for establishing remedial-action objectives. Applicable 

remedial-action technologies are identified based on the remedial-

action objectives established. Remedial-action alternatives are 

developed by assembling applicable remedial technologies into 

comprehensive alternatives that address source control, ground-

water management and surface-water management. The development and-

screening of alternatives, detailed analysis of remedial-action 

alternatives and preparation of the FS Report are discussed in 

Section 6.0 of the Basic Site Work Plan (Volume 4). 

The Navy and its Contractors will prepare an FS Report that 

documents the technology screening, alternatives development and 

alternatives evaluation processes for the Oil and Solvents Disposa' 

Pits Area. This report will be finalized after completion of the 

RI. The FS will include a summary of the detailed analysis of 

alternatives. The summary will indicate the relative ranking of 

the alternatives, based on the nine EPA criteria, and a recommended 

alternative for remediation of the Oil and Solvents Disposal Pits 

Area. 

3.4 Preliminary Identification of Potentially Applicable 

Treatability Studies  

Treatability studies are conducted as part of the RI/FS 

process to provide information on the effectiveness of specific 

treatment processes that may be incorporated into the remedial- 
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action alternatives developed. 	Treatability-study results may 

provide information concerning relative removal efficiencies of 

alternative treatments, stabilization or reaction byproducts, 

reaction time requirements, equipment-size requirements, and 

compatibility of materials and wastes. 

3.4.1 	Treatability Studies for Evaluation of Source-Control 

Remedial Technologies 

The treatability studies needed to assist in the FS 

technology-screening activities will be identified on the basis of 

the RI analytical results, and preliminary evaluation of potential 

remedial alternatives. It is presently assumed that treatability 

studies will be required to evaluate the effectiveness of source-

control remedial actions. The following source-control techniques_ 

may be proposed for treatability-study evaluation: bioremediation; 

vapor extraction; low-temperature thermal stripping; solidifica-

tion/stabilization; glassification; vitrification; incineration; 

radio-frequency heating; and size-separation/soil-washing 

techniques. 

The feasibility of bioremediation for source control may be 

evaluated by a treatability investigation of bioscreening. 

Bioscreening involves testing representative soil samples for the 

viability of naturally-occurring microbial populations. Collected 

soil samples are analyzed in a laboratory to determine, via plate 

counts, the presence of naturally-occurring microbes capable of 

converting the contaminants present in the samples. Stimulation of 

naturally-occurring microbes to degrade the organic constituents 

into harmless byproducts, either in situ or in an above-ground 

reactor, is potentially applicable at OU1. 

Other source-control technologies may be evaluated via bench- 

scale treatability studies. 	In size separation/soil washing 

treatment, gravity separation techniques are used to separate the 
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soil samples into the sand and clay fractions. Because of the 

properties of clay, the majority of the contaminants tend to adhere 

to the clay particles. Consequently, size separation is useful for 

reducing the volume of contaminated material. Circulating streams 

of various solvents and surfactants through the sand fraction in a 

laboratory setting can be performed to evaluate the contaminant 

removal results that may be obtained from soil washing. 

Solidification/stabilization agents can be added to soil samples to 

determine if soil contaminants may be effectively immobilized by 

means of solidification/stabilization techniques. 	Bench-scale 

combustibility tests can be performed on soil samples to evaluate 

the feasibility of incineration as a remedial-action technology at 

OUl. 

3.4.2 Treatability Studies for Evaluation of Remedial-

Technologies for Ground-Water and Surface-Water 

Management 

Analytical results may also indicate that treatability studies 

are needed to determine the effectiveness of ground-water and 

surface-water treatment technologies. The following technologies 

may be proposed for treatability-study evaluation: air stripping; 

biological treatment; carbon adsorption; chemical oxidation; 

flocculation, precipitation, and sedimentation; ion exchange; 

reverse osmosis; ultrafiltration; and various oil/water separation 

techniques. Observations recorded during the ground-water sampling 

events conducted by Geraghty & Miller in 1979 and 1980 suggest that 

oil may be present as free product in some of the monitor wells and 

in an emulsified state in others. Therefore, treatability testing 

to evaluate gravity oil/water separation processes as well as 

emulsion-breaker addition for removal of emulsified oils may be 

required for OU1. 

TF533\VOL5\REVVOL5A.W51 
	 3-34 



3.4.3 	Treatability Study Statement of Work and Report of 

Results 

A Literature Survey and Treatability Study Statement of Work 

will be prepared at the conclusion of the RI if additional data are 

required to evaluate proposed remedial-action technologies. The 

Treatability Testing Statement of Work will outline the steps 

necessary to evaluate and initiate treatability testing. 	The 

Treatability Study Statement of Work will also define the scope of 

treatability tests and the schedule for performing bench- or pilot-

scale tests. A Treatability Study Sampling and Analysis Plan will 

also be developed, if needed. Currently, the RI Sampling and 

Analysis Plan is adequate for defining preliminary sampling and 

analysis requirements for treatability studies. 

A Treatability Evaluation Report will be prepared at the 

conclusion of treatability studies to summarize treatability 

testing results. The evaluation report will include a review of 

the effectiveness and implementability of each technology tested. 
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4.0 DATA NEEDS  

The purpose of the RI is to collect sufficient data to 

characterize OU1 for performance of a baseline risk assessment and 

development and evaluation of effective remedial alternatives. 

Data collected during the previous investigations discussed in 

Sections 2.0 and 3.0 were reviewed to determine data gaps and 

identify additional data needed to characterze OU1. The existing 

data appear to have limited utility with respect to one or more of 

the following condiderations: 

1. the age of the data; 

2. the lack of available QA/QC documentation; 

3. the sample-collection methodologies employed; and 

4. the selection of sampling locations. 

Although the data are useful for developing a general 

understanding of conditions at OU1, the data-quality documentation 

and/or the scope of the sample-collection programs are inadequate 

to satisfy the review standards that will be applied during the 

development of a Record of Decision for 0111. In view of these 

deficiencies in the existing data, the following sections identify 

data gaps that will be addressed during the RI/FS and discuss the 

additional data that must be collected to support the baseline risk 

assessment and the evaluation of remedial alternatives. 

4.1 Ambient Air Quality 

Based on the activities and results of investigations 

described in Section 2.3, ambient air transport has been identified 

as a potential migration pathway for constituents of concern to 
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impact both human and environmental receptors. To date, no ambient 

air quality investigations have been conducted at OU1. 

Although potential impacts could be evaluated by means of soil 

data, meteorological data, and air dispersion modeling, it is 

desirable to collect site-specific, air-quality data due to the 

proximity of the residential housing complex. 	Assessment of 

potential exposures will require monitoring ambient air quality 

during periods when no activity is occurring at OU1 as well as 

evaluation of releases to air associated with routine mowing of the 

area. Based on the historical information and the constituents of 

concern detected in soil, surface water, and ground-water samples 

collected from OU1, constituents that may potentially be released 

to the ambient air include VOCs, BNAs, PCBs, and selected metals. 

4.2 Ecological Inventory 

As required by current EPA guidance, the baseline risk 

assessment must evaluate the impact of contaminants released at OU1 

on biological receptors. 	An ecological evaluation will be 

conducted at OU1 to identify potential biological receptors. The 

data collected during the ecological investigation will be used to 

perform the baseline risk assessment and to assist the Navy in 

screening of potential remedial alternatives that will be 

protective of significant biological resources present at the site. 

The identification of biological receptors requires an 

inventory of the biological communities inhabiting OU1 and adjacent 

areas, including the wetlands to the south and the St. Johns River. 

Information pertaining to the quality, sensitivity, and unique 

characteristics associated with these communities is needed as 

well. 	While inventories of the biota indigenous to the 

Jacksonville area and the St. Johns River Basin have been 

published, literature specific to the communities inhabiting OU1 is 

not available. The initial step in the ecological evalution will 
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be a qualitative ecological inventory conducted to identify the 

biological communities and any environmentally-sensitive areas 

occurring within and adjacent to OU1. Based on the results of the 

inventory, it may be determined that a quantitative ecological 

assessment is also needed. 

4.3 Surface Water and Sediment Duality 

Exposure to constituents released to surface water and 

sediments in the drainage ditches at OU1 has been identified as a 

potential exposure pathway for both human and biological receptors. 

Previous sampling of these media in 1980 and 1984 by Geraghty & 

Miller indicated that these media were impacted by constituents of 

concern and that contaminants had migrated from the site via the 

permitted surface-water discharge. 

The data collected in 1980 is of limited usefulness due to its 

age. In addition, because remedial activities were conducted from 

1983 to 1984, the 1980 data does not reflect current conditions. 

Likewise, the data collected in 1984 is indicative of the surface-

water conditions during the remedial-action activities only and is 

not representative of current surface-water conditions at OU1. 

Therefore, the information necessary to support a baseline risk 

assessment of the ambient surface water and sediment at OU1 is not 

currently available. 

Based on results of the analysis of soil, surface water and 

ground-water samples collected during previous investigations, data 

needs include the collection of surface-water and sediment samples 

from the ditch system within OU1 to be analyzed for VOCs, BNAs, 

PCBs, TAL, and selected radionuclides. In addition, the documented 

discharge of constituents of concern to the wetlands south of OU1 

necessitates the collection of surface-water and sediment samples 

in the wetlands and in the St. Johns River. Since the St. Johns 

River is known to be impacted from other sources, with many of the 
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constituents common to OU1, a number of background river samples 

will also be required. 

4.4 Soil Quality 

Impacted soils at OU1 have been identified as a potential 

exposure pathway for both human and environmental receptors to 

constituents of concern released at OU1. The cone penetrometer 

survey conducted by the USACE in July and August 1990 identified 

the approximate boundaries of subsurface soils impacted by 

hydrocarbons in the northeast corner of OU1. Subsequent soil 

sampling conducted in 1991 by Geraghty & Miller indicated that 

soils within OU1 were impacted by VOCs, BNAs, and PCBs as well as 

selected metals and radionuclides. 

Surface soils and shallow subsurface soils, 0 to 3 inches bls 

and 4 to 24 inches bls respectively, were collected throughout the 

site and analyzed for VOCs and BNAs as well as selected metals and 

radionuclides. Additionally, selected shallow soils located in the 

southern and eastern portions of the site were analyzed for PCBs. 

Eight subsurface soil samples, collected from intervals between 5 

and 10 feet bls in the vicinity of the oil-impacted area identified 

by the cone penetrometer study, were analyzed for VOCs, BNAs and 

selected metals. 

The review of the data indicated that the distribution of 

VOCs, BNAs, PCBs and radionuclides in the shallow and subsurface 

soils was more widespread than originally anticipated. Also, since 

the data were being used for preliminary assessment of the 

potential exposure of ground-maintenance personnel to conditions at 

OU1, no background samples were collected. Although the quality of 

the data was sufficient to meet the requirements of the baseline 

risk assessment, further sampling of surface and subsurface soils 

for VOCs, BNAs, PCBs, TAL, and selected radionuclides is necessary 

to establish the areal and vertical extent of impacted soils at 
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OU1. The additional data on the distribution of constituents of 

concern will be required to assess the risks associated with 

exposure to PCBs in surface soils, assess the risks associated with 

exposures to subsurface soils for all constituents of concern, and 

to screen potential remedial alternatives that may be appropriate 

to address the risks identified. 

Waste-handling practices at OU1 included incineration of 

combustible organic waste which may have included chlorinated 

compounds. This practice may have resulted in the production of 

2,3,7,8-tetrachlorodibenzo-p-dioxin and related compounds. 	To 

date, no samples have been analyzed for dioxin. A limited number 

of samples within the oil-impacted area are necessary to establish 

the potential for dioxin impacts at the site. 

In addition, an effort needs to be made to establish ambient 

conditions for dioxin and the other constituents of concern near 

the site through the collection of background locations. The 

background data are required to assess contributions to the risk 

posed by OU1 due to constituents not associated with waste-disposal 

practices on site. 

4.5 Soil Gas Survey 

Concerns related to the potential transport of VOCs via soil 

gas to the residential housing area have been raised. 	The 

potential exists for constituents of concern to migrate to the 

residential housing area and accumulate in living quarters as well 

as storage areas. 	The accumulation may present risks due to 

exposure of the residents to VOCs via indoor air, as well as the 

potential creation of explosive conditions in confined spaces. To 

date, there has been no soil gas investigation conducted at the 

site. 
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Soil gas sampling at the boundary of OU1 and in the vicinity 

of the residential housing area is needed for a qualitative 

assessment of the generation and migration of VOCs in the soil gas 

from OU1. The constituents of concern for the soil gas survey 

should include the list of the most prevalent VOCs detected in the 

ground water during previous investigations. Results of the soil 

gas survey are needed for the baseline risk assessment to evaluate 

potential health risks associated with the soil gas migration. 

4.6 Geologic and Hydrogeologic Investigation 

Ground-water transport provides a potential route of exposure 

to constituents of concern by human and biological receptors. 

Direct exposure to impacted ground water is possible through 

ingestion of impacted drinking water and via contact with ground 

water discharged into the drainage ditches and possibly to the St. 

Johns River. To assess these impacts and to screen potential 

remedial alternatives, data on the underlying lithology of OU1, the 

ground-water flow patterns, and ground-water quality must be 

collected. 

4.6.1 Geologic Data 

Data collected during previous investigations conducted by 

Geraghty & Miller in 1980 and by the USACE in 1990-1991 have been 

used to develop the geologic description presented in Section 

2.1.2. Most of the wells installed during previous investigations 

(Figure 2-5) were shallow wells (less than 25 ft bls). The four 

deep wells that have been installed include two deep production 

wells (DPW-1, 25 ft bls and DPW-2, 30 ft bls) and two deep monitor 

wells (DMW-1, 37 ft bls and DMW-2, 32 ft bls). The existing data 

are inconclusive regarding the presence and characteristics of a 

clay layer within/between the surficial aquifer and the Hawthorn 

Formation, the potential presence of an intermediate aquifer, and 
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the presence/thickness of confining beds within the Hawthorn 

Formation. 

Additional geophysical data is necessary to provide 

preliminary information on the depth of the confining clay layer 

and to select appropriate drilling locations for deeper wells. 

Installation of a number of deep soil borings along with associated 

geotechnical sampling is required to locate and characterize the 

suspected confining unit as well as determine the presence and 

geologic characteristics of the Hawthorn Formation. Additionally, 

the geophysical survey data are necessary to locate deep surficial 

monitor wells at-depths appropriate for determining concentrations 

of both dissolved and free-phase liquid potentially present at the 

top of the confining layer. 

4.6.2 	Hydrogeologic Data 

Existing data reported in 1980 by Geraghty & Miller were 

obtained using pump tests conducted at two locations at OU1. 

Though the pump test provides sufficient data to assess the 

hydrogeologic characteristics of the aquifer as a whole, it does 

not provide any information on the heterogeneity that may exist in 

the system. As such, hydrogeologic testing of the newly installed 

monitor wells is required to generate data for qualitative 

evaluatation of differences in hydrogeological characteristics 

across OU1. 

Data concerning the hydrogeologic gradients and resultant flow 

rates were developed by Geraghty & Miller in 1980 before the 

drainage-ditch system was excavated in 1983. Although information 

on the regional hydrogeologic gradient is available, data 

pertaining to local flow characteristics are not currently 

available. The specific need is for data to evaluate the impact 

on hydrogeologic flow conditions resulting from the construction of 

the drainage-ditch system. 	Additional wells and piezometers 
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installed within and adjacent to OU1, including installations 

adjacent to the drainage ditches, are needed to measure water 

levels and evaluate the hydrogeologic relationship between water- 

bearing zones and the ditch system. 	Additional data on the 

hydrogeologic gradient at OU1, particularly around the drainage-

ditch system, are needed to assess current and future hydrogeologic 

conditions at OU1. 

4.6.3 Ground-Water Data Needs 

Previous ground-water investigations were conducted by 

Geraghty & Miller in 1980, 1984, and 1986 in which ground-water 

sampling and analysis was performed. The value of the water-

quality data collected during these investigations is limited due 

to either the age of the data, the lack of QA/QC documentation, 

and/or the construction details of the monitor wells. 

Ground-water quality information generated in 1980 was 

collected before the drainage-ditch system was constructed and does 

not reflect changes in ground water chemistry that may have 

resulted from the installation of the ditch system or the 

remediation conducted in 1983 and 1984. The data collected in 

1984, on the other hand, reflect ground-water conditions during the 

remediation efforts rather than current conditions. The 1986 data 

from monitor wells DW-1 and DW-2 may accurately reflect ground-

water conditions in 1986, but the integrity of well construction 

limits their use for future sampling events. In all three sampling 

events, the target compound lists were not sufficient to meet 

current regulatory requirements and would be inadequate for use in 

the baseline risk assessment. 

In addition, the monitor wells sampled in the previous studies 

were not installed in locations appropriate for delineating the 

areal or vertical extent of impacted ground water currently 

suspected at OU1. Specifically, elevated levels of selected VOCs 
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and PCBs were detected in perimeter monitor wells in the southern 

section and southwest corner of the site, respectively. The 

installation of additional monitor wells at locations beyond the 

OU1 perimeter is needed to define the areal extent of the plume. 

Based on a review of the past disposal practices at OU1 and 

the existing data, a ground-water monitoring system is needed to 

provide current data on the ground-water chemistry within and 

adjacent to OU1. Monitor wells are required to delineate the areal 

extent of hydrocarbon impacts in the northeast corner of the site, 

and to establish the extent of solvent-impacted ground water in the 

southern section of OUl. Because previous investigations did not 

evaluate the potential presence of a dense non-aqueous liquid phase 

in the solvent area, additional data on the vertical extent of 

impacted ground water are necessary. Furthermore, collection of 

sufficient ground-water quality data to isolate "hot spots" within 

OU1 is desirable. This information will assist in estimating the 

true extent of impacted ground water to more effectively screen 

potential remedial alternatives. 

Chemical data on a more comprehensive list of constituents 

including VOCs, BNAs, PCBs, TAL, and selected radionuclides are 

needed to support the baseline risk assessment. The additional 

chemical data are also required for the development and screening 

of remedial alternatives addressing the impacted ground water at 

OU1. 
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5.0 REMEDIAL INVESTIGATION FIELD TASKS  

The overall objectives of the field investigations (PSC 

characterization) at OU1 are to identify, under existing 

conditions, (1) the physical characteristics relating to the 

physiography, geology, hydrology, and topography, and (2) the 

contaminants o concern and their distribution in the various media 

(soil, sediments, ground water, surface water, soil gas, and air). 

The information collected during the field investigation is 

essential to the development of the risk assessment and the 

identification of applicable remedial technologies. 

This section of the RI/FS Work Plan presents the data 

collection procedures to be used in characterizing potentially 

impacted media at OU1, the Oil and Solvents Disposal Pits Area. 

The data collection activities will be conducted in accordance with 

the procedures described in the OU1 Sampling and Analysis Plan 

(Appendix 5.4), including Appendix 5.4.1, the Quality Assurance 

Project Plan (QAPjP), and Appendix 5.4.2, the OU1 Field Sampling 

Plan (0U1 FSP). References are made to the Basic Site Work Plan 

(Volume 4), including the Quality Assurance Project Plan (QAPP), 

included as Appendix 4.4.1 of the BSAP (Appendix 4.4) and the Basic 

Field Sampling Plan (BFSP), included as Appendix 4.4.2 of the BSAP. 

The field investigation tasks proposed for the 

characterization of OU1 include an ecological-Inventory, sediment 

anCt-surfade-lirster sampling, a,,setstsic, survey, aix-  mampl irfg , soi 

gaWaampIing, son-skitplirig, 	 soil boring's, monitor-well 

hydrogeologic testing', andk graund7water-  sampling. A 

$111NONOMMORNagniaiiteilitallE will be prepared detailing the 
methodologies used, presenting the data collected, and providing 

sufficient evaluation to determine whether or not additional field 

investigations will be necessary. 
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5.1 Ecological Inventory 

The ecological inventory will consist of a qualitative 

assessment of the major biotic communities (or habitats) present 

within and adjacent to OU1. 	Biotic communities will be 

characterized by the type and relative abundance of flora and fauna 

identified. Apparently undisturbed reference areas with similar 

biotic potential will be located and used for comparison with 

resources present within and adjacent to OU1. 	In addition, 

stresses potentially related to constituents released at OU1, as 

well as stresses apparently unrelated to releases at OU1, will be 

noted and evaluated. 	The presence of rare, threatened or 

endangered species, or sensitive communities will be documented. 

Uniform procedures for sampling, estimating, and recording field 

observations within each biotic community type will be used-

throughout the investigation. 

5.1.1 Objectives 

The objectives of the ecological inventory are the following: 

to gather qualitative information concerning the ecological 

communities present within and in areas adjacent to OU1; to 

determine the potential and probable pathways by which biological 

receptors could be exposed to media containing site-related 

constituents of concern; and to note readily-apparent evidence of 

stress on biological receptors at OUl. Data obtained from the 

ecological inventory will provide the information necessary to 

prepare a leekim*newrfeccarogicalsesseiht. 

The information gathered during the ecological inventory will 

identify the following site-specific characteristics: 

(1) the general occurrence and distribution of flora and 

fauna at OU1 and immediately surrounding areas as well as 

potential terrestrial, wetland, and aquatic receptors; 
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(2) the general diversity and species inventory of major 

vegetative communities at OU1 and immediately surrounding 

areas; 

(3) the benthic macroinvertebrate community composition in 

various substrates, the species composition and location 

of aquatic macrophytes, and the assessment of other 

aquatic habitat variables within the drainage ditches 

surrounding and downstream of OU1 extending to the ditch 

outlet to the St. John's River; 

(4) characterization of select terrestrial, wetland, 	and 

aquatic reference areas which are not known to be 

impacted by constituents of concern at OU1; 

(5) the occurrence of potentially sensitive and important 

ecological resources at OU1 and immediately surrounding 

areas; and 

(6) preliminary identification and assessment of apparent 

stresses to the biotic communities within and adjacent to 

OU1 as well as stresses to ecological systems not 

impacted by site-related constituents of concern released 

at OU1. 

The data obtained from this inventory will provide baseline 

information that will be used to prepare the preliminary ecological 

assessment. 	The objectives of the preliminary ecological 

assessment will be the following: 

(1) identification of potential pathways by which 

environmental receptors (flora and fauna) might be 

exposed to affected media (i.e. soils, air, groundwater, 

sediments, surface water); 

TF533\VOL5\REVVOL5B.W51 
	

5-3 



(2) general, qualitative comparison of biota occurrence among 

areas within OU1 known to contain constituents of concern 

based on soil, sediment, surface-water and ground-water 

sampling data; 

(3) identification of site-specific conditions pertinent to 

the evaluation of fate and transport processes (for 

constituents of ecological concern) occurring at OUl; 

(4) definition of biota populations (particularly terrestrial 

biota) potentially exposed to constituents of concern; 

(5) identification of potential and probable exposure points 

for ecological receptors; 

(6) identification of potentially complete exposure pathways; 

and 

(7) establishment of the basis for potential and/or observed 

impacts to ecological receptors. 

The preliminary ecological assessment will incorporate data 

obtained from chemical analyses of soil, ground-water, sediment, 

and surface-water samples collected during the Remedial 

Investigation. 	A major goal of the preliminary ecological 

assessment will be to determine if additional investigative work is 

required to evaluate potential environmental hazards associated 

with conditions at OU1. 	The decision to conduct further 

investigations will be based on the findings and conclusions of the 

preliminary ecological assessment. 

5.1.2 Investigative Approach 

During the ecological inventory, a number of investigative 

methods will be utilized to document field conditions and 
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observations. The majority of the observations will be recorded by 

a hand-held tape recorder and transcribed after the visit. 

However, significant observations will be documented by written 

notation in bound field notebooks or on aerial photos of the site. 

Photographs documenting conditions at OU1 will be taken throughout 

the inventory. The photographs will provide a permanent visual 

record of site conditions at the time of the investigation and will 

be referred to in the preparation of the report summarizing 

findings. 

The number and location of traverses within and adjacent to 

OU1 to characterize biotic communities and their components are 

shown in Figure 5-1. The actual number and location of traverses 

will be flexible and based on site conditions and observations. 

Vegetative cover types will be identified from the most recent . 

available aerial photograph of OU1 and the surrounding area. Each 

cover type will have at least one traverse through it. 	Any 

sensitive habitats (wetlands) or critical habitats will have at 

least one traverse through them. Areas adjacent to OU1, especially 

to the south along the drainage canal, will be traversed to the St. 

Johns River in order to assess ecological resources, habitat, and 

potential areas of exposure or impact. Those communities requiring 

more intensive evaluations (greater species composition) will be 

more extensively traversed. Those which have less diversity will 

have fewer traverses. 

The ecological inventory of OU1 will include the following 

tasks and procedures: 

Task 1. 	Characterization of major floral communities and 

identification of vegetative species within each community. 

Prior to the site field work, a literature review will be 

conducted to determine flora and floral communities expected to be 

present within and immediately surrounding OUl. A review of 
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existing maps, soil surveys, and readily-available reports to 

identify drainage patterns, soil types, mapped wetlands, and 

topographic features will be conducted prior to initiating field 

work. Major upland and potential wetland communities will be 

identified on a current aerial photograph. These communities will 

be categorized as being predominantly forested, shrub, or open/old 

field. The extent of coverage and location of each of these 

community types will be estimated from the aerial photograph. 

Interviews will also be held with the St. Johns Water Management 

District, the Florida Department of Natural Resources, and the 

Jacksonville Department of Bio-Environmental Services to obtain 

additional information on the indigenous flora and floral 

communities. 

The field evaluation will attempt to provide verification of 

the coverage estimates and vegetative community locations. 

Observations and identification of vegetative species within each 

defined community and an estimate of the general abundance of plant 

species within each strata will be recorded. Strata will consist 

of the overstory (trees) and understory (shrublayer, forb and herb 

layer). An estimate of the relative size and age distribution of 

representative trees and tree species will be made by consulting 

with Base personnel who are familiar with the long-term Forest 

Management Plans onsite. If adequate information on the relative 

age and size of trees cannot be obtained, representative trees will 

be measured for diameter at breast height using a diameter tape, 

and the age of the measured trees will be determined by taking a 

small diameter (approximately 1/4 inch) core from the tree and 

enumerating the growth rings. 

Areas of OU1 exhibiting vegetative regeneration will be 

identified and the locations noted. Observations on the presence 

or absence of soil flora and fauna and measured litter-layer depth 

will be recorded. 
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Revision 1 

Potential wetland areas will be identified and their 

approximate size determined according to the Florida Administrative 

Code, Rule 17-301, which defines the landward extent of surface 

waters based primarily on the presence of hydrophytic vegetation. 

Godfrey and Wooten (1979 and 1981) will be used as references for 

the identification of certain hydrophytic vegetation. Wetlands 

will also be identified in accordance with the latest U.S. Army 

Corps of Engineers Habitat Evaluation Procedures (HEP). 

Task 2. Characterization of animal species utilizing OU1 and 

adjacent areas as habitat. Prior to initiating field work, a 

literature review similar to that described in Task 1 will be 

conducted to determine the animal species known to occur in the 

area and the habitats occurring on and adjacent to OU1. Field 

observations of species including evidence of animal presence 

(e.g., bird nests, tracks, songs, runways, droppings, etc.) will be 

noted. 

The Fish and Wildlife Section of the Long Range Natural 

Resources Management Plan, Naval Air Station, Jacksonville, Florida 

(USFWS 1988) and Draft Environmental Assessment of a Proposed 

Expansion of the Marina at the Naval Air Station, Jacksonville, 

Florida (Water and Air Research, Inc., 1990) are two reports 

completed for the NAS that list plant and animal species expected 

to be encountered on and in the vicinity of the NAS. These 

documents will be reviewed and used as references to supplement the 

field work for Tasks 1 and 2. 

Task 3. 	Characterization of aquatic habitats. 	Numerous 

drainage canals potentially impacted by site activities are located 

within OU1 and south of OU1 between the site and the St. Johns 

River. These aquatic habitats will be characterized to determine 

if impacts to the resident biotic communities have occurred. To 

assess the presence or absence of impacts, Initial-Phase Rapid 

Bioassessment protocols (RBP1) (USEPA, 1989) will be performed at 

various stations along the canals. 
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In a RBP1, selected water quality parameters and physical 

habitat variables, as well as the benthic macroinvertebrate 

community composition, are determined in the various aquatic 

habitats encountered. The objectives of a RBP1 are to provide 

baseline information on the biotic composition of the aquatic 

habitats and to determine if impacts to the biotic communities have 

occurred. 

Several points upstream and downstream of the canal's 

discharge point in the St. Johns River will be sampled for water-

quality parameters and benthic macroinvertebrates. A total of 31 

sampling locations are proposed for this characterization 

(Figure 5-2). Sampling locations for the RBP1 are proposed to 

coincide with the sampling points for the chemical analysis of 

sediments and surface water as detailed in Section 5.2. This 

arrangement will provide additional data from which conclusions can 

be drawn about potential differences in the observed RBP1 

variables. The proposed sampling protocol was determined based on 

observations made during a visit to OU1 in August 21-23, 1991, 

which revealed that physical characteristics (flow, depth, 

substrate, composition of aquatic macrophytes) of the canals were 

relatively similar throughout the study area. 

Selected water quality parameters will be measured at each 

sampling point in the drainage canals and the River. The following 

parameters will be measured near the top and bottom of the water 

column using the instruments (or their equivalent) listed below. 

Parameter 	 Instrument  

YSI* dissolved oxygen meter, model 57 
YSI S-C-T meter, model 33 
YSI S-C-T meter, model 33 
Orion pH meter, model SA 210 
YSI S-C-T meter, model 33 

*Yellow Springs Instrument Co., Inc. 

dissolved oxygen 
temperature 
salinity 
pH 
specific conductance 
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Where water depth is less than 1 foot, measurements will be taken 

at approximately mid-depth. The results of these measurements will 

be recorded in the "Observations" section on a sheet similar to 

that shown in Figure 5-3. Each sampling location will have a 

separate data sheet. 

Various physical characteristics will be identified at each 

sampling point in the drainage canals. Depth of water will be 

determined by direct measurement. 	Riparian vegetation and a 

qualitative estimate of flow in the vicinity of each sampling point 

will be noted. These observations will also be recorded in the 

"Observations" section of the sampling location data sheet. 

Furthermore, the relative abundance of periphyton, filamentous 

algae, macrophytes, slimes and fish will be qualitatively estimated 

at each sampling point according to the categories listed in 

Figure 5-3 and recorded. 

Qualitative benthic macroinvertebrate samples will be taken at 

each sampling station in the drainage canals and the River 

(Figure 5-2) with a Ponar grab. For this ecological inventory, one 

benthic macroinvertebrate sample taken at each of 29 locations is 

proposed to acquire information about species composition. 

To collect the benthic macroinvertebrates, the Ponar will be 

lowered by a rope to the sediments and allowed to rest on the 

bottom momentarily. A sharp upward pull on the rope will set the 

jaws of the Ponar and collect the sediments. The Ponar will then 

be slowly brought up the water column to the surface and its 

contents placed in a wash pail. 	The contents will then be 

transferred to a US Standard No. 35 (0.5 mm mesh opening) sieve to 

reduce the sample volume. The material retained by the sieve will 

then be placed in sample jars containing 70% ethanol. Each sample 

jar will be labelled to identify the collector, date, time, and 

sample location. Once in the laboratory, the organisms will be 

identified to the family level with the aid of a compound and/or 
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MACROBENTHOS QUALITATIVE SAMPLE L IST (Indicate Relative Abundance R—Rare, 
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Hydrozoa 
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Anisoptera 

Zygoptera 

Hemiptera 

Coleoptera 

Lepidoptera 

Sialidae 

Corydalidae 
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Plecoptera 

Ephemeroptera 
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Macrophtes 0 1 2 3 4 Fish 0 1 2 3 4 

0 — Absent/Not Observed 1 — Rare 2 — Common 3 — Abundant 4 — Dominant 

Observations 
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dissecting microscope, if necessary, and their abundance recorded 

on a similar data sheet to that shown in Figure 5-3. Parrish 

(1975), Merritt and Cummins (1978), Heard (1979), and Pennak (1989) 

will be used as references for benthic macroinvertebrate 

identification. 

All sampling identified in this task will be performed from a 

boat to reduce disturbance of the sediments prior to sampling. A 

shallow-draft boat will be used in the drainage canals, while a 

larger boat may be utilized in the St. Johns River. 

The presence or absence of aquatic macrophytes may be 

determined with a Ponar grab while taking benthic macroinvertebrate 

samples or observed by methods described if the water is shallow 

enough. However, the habitat characteristics estimated in the-

drainage canals may not be applicable or readily estimated at the 

proposed sampling points in the St. Johns River due to the greater 

water depths expected to be encountered. 	For instance, a 

qualitative estimate of periphyton abundance at a sampling depth 

greater than approximately three feet may not be feasible. Only 

depth of water and a qualitative estimate of flow and filamentous 

algae in the River can be determined if water depths are too great. 

Summarizing the collected data will provide baseline 

information on the species composition of benthic 

macroinvertebrates present in the vicinity of 01.11. Specifically, 

abundance, taxa richness, and species composition of benthic 

macroinvertebrates will be compared among sites, including 

reference areas. Reduced abundance or taxa richness, or a shift to 

more pollution-tolerant families, as defined by Weber (1973), may 

be indicative of an impact. If the data indicates that impacts may 

have occurred, a more rigorous sampling program (i.e., higher level 

RBP's with replicate samples) will be proposed as a subsequent 

phase of work. 
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Task 4. Documentation of stresses observed on-site and in 

adjacent ecological systems potentially related, as well as  

apparently unrelated, to constituents released at OU1. 	This 

documentation will be based on recorded field observations of 

physical site conditions (i.e., topography, man-made features, 

etc.) associated impacts (i.e., soil erosion, etc.) and a review of 

historical information such as aerial photographs, climatic data, 

etc. related to OU1 and reference areas. Observable plant stresses 

(yellowing, wilting, insect infestations, etc.) and animal stresses 

(death, disease, etc.) will be noted and recorded in the field. 

Once this documentation is complete for OU1 and the reference 

area(s), a comparison of stresses encountered between these areas 

will be made. 

Task 5. Identification of ongoing environmental processes  

that affect the fate of site-specific constituents of concern. A 

limited field identification of ongoing environmental processes 

that affect the fate of site-specific constituents together with an 

identification of potential transport media will be performed. The 

field investigation will identify areas where transport of 

constituents (e.g., via erosion and wind) from OU1 is likely. 

If evidence of excessive erosion from OU1 is observed, 

qualitative estimates of rainfall-induced soil erosion will be 

determined utilizing the universal soil loss equation and methods 

outlined in the US Department of Agriculture Handbook Number 537, 

Predicting Rainfall Erosion Losses. These estimates together with 

the transport media (i.e., surface-water runoff) noted in the field 

will be reported. Furthermore, additional data concerning other 

potential transport media (air, surface water, sediment) will be 

collected separately as part of the RI/FS investigation. These 

data will be incorporated in the ecological inventory report to 

identify other potential transport media at the site. 
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Task 6. Identification of terrestrial and aquatic reference 

areas having similar characteristics to the site, but which are not 

known to be impacted by site constituents. Reference areas will be 

identified through a preliminary review of existing maps, soil 

reports and aerial photographs of the site and an evaluation of 

similar areas with comparable characteristics. Reference areas 

will be field-checked to confirm similarity to on-site 

characteristics. 	Terrestrial and aquatic resources in the 

reference areas will be characterized in a similar fashion to that 

described for Tasks 1 through 4. 

Task 7. 	Identification of potentially sensitive and/or  

significant ecological resources on or associated with OU1. The 

U.S. Fish and Wildlife Service and the Florida Game and Fresh Water 

Fish Commission will be contacted to determine if rare, threatened, 

or endangered species, or any sensitive communities are present on 

or in the vicinity of the site. Species designated by the Agencies 

as rare, threatened or endangered, as well as any sensitive 

communities observed at OU1 or in the surrounding area during the 

site visit, will be noted and their location recorded. 

Additionally, Endangered Species Survey at the Jacksonville, 

Florida, Naval Complex (Environmental Services and Permitting, 

Inc., 1990) and Draft Environmental Assessment of a Proposed 

Expansion of the Marina at Naval Air Station, Jacksonville, Florida 

(Water and Air Research, Inc. 1990) contain pertinent information 

about endangered species present at or near the NAS. These reports 

will be reviewed and used as references for this task. 

5.2 Sediment and Surface Water Sampling 

To determine the potential for contaminant migration from OU1 

via surface-water drainage and sediment transport, surface-water 

and sediment samples will be collected in the drainage ditch system 

within the drainage ditch leading to the St. Johns River, and in 

the River near the mouth of the ditch. Thirty-one surface water 
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and sediment sampling locations are proposed as shown on 

Figure 5-2. 	Sampling at these locations will facilitate the 

identification of the sections of the ditches that have been 

impacted by activities at OU1. 	As indicated in Section 5.1, 

qualitative benthic macroinvertebrate data and measurements of 

temperature, dissolved oxygen, salinity, pH, and specific 

conductance, also will be recorded at those same locations as part 

of the ecological inventory. 

At each designated sampling location, sediment samples will be 

collected according to procedures described in Section 4.5.2 of the 

OU1 FSP (Appendix 5.4.2). 	Surface-water samples (if water is 

present in the ditches) also will be collected in accordance with 

the procedures detailed in Section 4.5.1 of the OU1 FSP 

(Appendix 5.4.2). The sediment and surface-water samples will be 

analyzed for the constituents listed on Table 1-1 of the QAPjP 

(Appendix 5.4.1), including the target compound list (TCL) VOCs, 

BNAs, and PCBs, the target analyte list (TAL) metals and cyanide, 

gross alpha, gross beta, radium 226, and radium 228. 

5.3 Air Sampling 

Based on current information, a three-day ambient air 

monitoring program will be performed for characterization of 

subject compounds at OU1. An additional one-day sampling event 

will be performed during grass cutting to determine the impact, if 

any, of general ground maintenance on ambient air quality. This 

program is intended to produce data indicative of general air 

quality of the Oil and Solvents Disposal Pits Area with regard to 

total suspended particulate (TSP), metals, VOCs, BNAs, and PCBs, 

originating from OU1. The data obtained from this initial survey 

will be used to assess the potential health and environmental 

effects of airborne contaminants released at OU1 on downwind 

receptors and to define the need for further air-quality 

investigations. 
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Upwind and downwind sample locations will be selected with the 

aid of a field meterological system. A test duration of 4 hours 

for Volatile Organic Compounds (VOCs) and metals, and 24-hours for 

Base/Acid/Extratable Compounds (BNAs) and polychlorinated biphenyls 

(PCBs) will allow sampling of sufficient air volume and collection 

of suitable analyte quantities to meet the analytical detection 

limits. One sampler will be maintained upwind for of OU1 to enable 

determination of background concentrations. Two samplers and one 

collocated sampler will be maintained downwind of OU1 during the 

three-day event of ambient air sampling to enable determination of 

the air-quality impact experienced by a downwind receptor at the 

perimeter of OU1. Three downwind samplers and one collocated 

downwind sampler will be used during grass cutting event. The net 

difference between downwind and upwind sample concentrations will 

signify potential contaminant releases onsite and serve as direct 

input to subsequent risk evaluation studies. 

5.3.1 Selection of Suspected Air Contaminants 

Based on constituents detected in previous investigations, the 

primary compound groups of concern are metals, VOCs, BNAs, and 

PCBs. A number of constituents from each of these groups have 

previously been detected in ground-water, surface-water, and soil 

samples. 

Because the metals of concern show little or no vapor 

pressures at ambient temperature, the primary pathway for migration 

of these compounds to the ambient air is considered to be wind-

borne particle entrainment. Examination of vapor pressure data for 

the BNA group shows a range of values from 1.5 millimeters (mm) of 

mercury (Hg) at ambient temperature for 1,2-dichlorobenzene, for 

example, to practically zero for the non-volatile PCBs. 	BNA 

compounds in the particulate phase will be examined. Due to the 

higher vapor pressures of the VOC group (many with boiling points 

under 100°C), the sole pathway of migration to the ambient air is 

considered to be direct volatilization via contaminated soil or 
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water. These compounds will, therefore, be examined only in the 

vapor phase during the site investigation. 

5.3.2 Field Sampling Locations 

Prior to performing field measurements on each day of the test 

program, one upwind and two downwind sampling sites will be 

selected with the aid of a portable meteorological monitoring 

station. The station will consist of a portable meteorological 

system for determination of wind speed and direction, a field 

Barometer, and two mercury-in-glass thermometers for determination 

of surface and ambient temperature. The upwind station will be 

selected to characterize background ambient air composition, while 

the downwind locations will be chosen to represent air quality near 

the downwind perimeter of OU1 and to reflect the quality of the air 

impacting the local population. 

A general windrose figure for the National Weather Service 

station in Jacksonville, Florida is presented in Section 2.1 as 

Figure 2-3. 	Review of the figure illustrates the winds are 

predominately from the west. Should these average wind conditions 

persist during sampling, the upwind sampling location will be to 

the west of OU1 and the downwind sampling locations will be to the 

east of OU1 in the vicinity of the Base housing area. Actual 

sampling location selection will be based on the current 

meteorological conditions on the day of testing. 

The true impact of OU1 on ambient air quality will be 

determined by deducting measured upwind levels (local background) 

from downwind concentrations. 	During each test period, 

meterological data, including ambient temperature, soil surface 

temperature, barometric pressure, wind speed, and wind direction, 

will be recorded at 15-minute intervals. If, during testing, a 

shift in wind direction is observed, the test will be temporarily 

stopped to permit an assessment of the true wind direction. In the 

event that a sustained shift in average wind direction of greater 
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than a 45-degree angle occurs, the sampling stations will be shut-

down temporarily until the wind has returned to its earlier 

direction. 

5.3.3 Field Sampling Procedures 

Air samples will be collected for analyses of TSP, metals, 

BNAs, PCBs, and VOCs. Samples will be collected in accordance with 

the field sampling procedures and with the equipment described in 

Section 4.1 of the OU1 FSP (Appendix 5.4.2). Sample analysis will 

be performed in accordance with the methods listed in Table 1-2 of 

the QAPjP (Appendix 5.4.1). 

5.4 Seismic Survey 

The cone penetrometer survey conducted by the USACE in 1990-

1991 identified a layer exhibiting resistance of approximately 

11,000 psi. This resistant layer is believed to be a compacted 

clay/shale which acts as a confining unit within the surficial 

aquifer. Depth to this layer ranged from 40 to greater than 55 ft 

bls. A seismic refraction survey is proposed for OU1 to assist in 

locating and mapping the top of this resistant layer. The results 

of the seismic survey will be evaluated prior to installing deep 

surficial monitor wells and performing soil borings. The proposed 

locations and depths of the deep surficial monitor wells and soil 

boring locations may be adjusted based upon the results of the 

seismic refraction survey. 
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5.4.1 Spread Arrangements 

The refraction seismic data will be interpreted using the 

Generalized Reciprocal Method (GRM). Figure 5-4A shows the typical 

arrangement of shots required for GRM seismic refraction 

interpretation. 	Where feasible, the seismic spreads will be 

arranged to provide continuous surface coverage as is illustrated 

in Figure 5-4B. This will result in only small areas between 

spreads where there is discontinuous refractor coverage. 

The length of the geophone spread depends on the depth to the 

refractor and on -the velocities of the layers above the target 

refractor, which in this case is the resistant layer. For purposes 

of designing the geophysical survey, seismic velocities were 

estimated for the various lithologies based on typical velocities 

from past surveys conducted at similar hydrogeologic sites. The 

upper three feet of surficial soils is estimated to have a seismic 

velocity of 2000 ft/sec with the remainder of the surficial 

material estimated to have a velocity of 5000 ft/sec. The velocity 

of the resistant layer is estimated at 9000 ft/sec. 

Preliminary modelling has been carried out with these assumed 

velocities in order to estimate the distance over which each 

individual survey will be conducted (spread length) and the travel 

times of the seismic waves. Figure 5-5 shows the preliminary 

modelling using estimated velocities and depths of 40 feet and 90 

feet to the layer. When the layer is 40 feet deep, the refracted 

waves from the layer are observed by geophones only at distances 

greater than 150 feet from the shot (the Critical distance). In 

the case where the layer is 90 feet deep, the Critical distance is 

almost 350 feet. In order to clearly observe the layer at 90 feet, 

spread lengths up to 500 feet may be required. 

The geophones will be laid out along the seismic line in a 

tapered array rather than equally spaced, as illustrated in 
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Figure 5-6. In this array, the geophones near the ends of the 

spread are spaced closer together than those in the center. The 

tapered spread arrangement will provide greater accuracy for 

shallow layer interpretation, together with more accurate surficial 

overburden velocities. At least two geophones will record the 

velocity of the first layer, hence the short (5 feet) distance 

between the first two geophones. A 24-channel floating point 

recorder will be used with optional analog front-end filters. 

Twenty-four 40-hertz geophones will be used to remove much of the 

low frequency noise which may be present. The geophone arrangement 

may be modified in the field after the data from the first test 

spreads have been acquired. 

Each spread will have a shot at the ends of the spread as well 

as a shot placed some distance beyond the end of the spread 

(Figure 5-4A), called an off-end shot. As shown in Figure 5-6, one 

off-end shot will initially be placed 200 feet beyond each end of 

the geophone spread. A test will be made to determine if a shot in 

the center of each spread will be of value. 

5.4.2 Survey Strategy 

Since the design of the seismic survey relies heavily on 

assumed geologic information, such as the velocities and depths of 

the rocks, the first step in the field will be to conduct a test 

survey to establish the site-specific field velocities and depths. 

Based on the results of the test survey, then a production survey 

will be conducted with seismic spreads being designed to maximize 

the refracted signals from the resistant layer. 

The test survey will be conducted at two areas on the site as 

shown on Figure 5-7. 	One survey line will be located where the 

depth to the top of the competent shale layer is presumed to be 

approximately 40 feet, and one will be located where the layer is 

expected to be deepest, potentially up to 90 feet. In order to 
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evaluate the dip of the layer at each testing site, together with 

any anisotropic effects, each of the two sites will be surveyed 

with two spreads placed at right angles to each other. 

If the test survey results show that the layer has a velocity 

contrast with the overlying clay and sands and its depth can be 

determined, then the production survey will be conducted. The 

production survey will provide continuous surface coverage along 

30 spread lines as shown on Figure 5-8. 	Depending on the 

velocities and depths of the layers, this will provide nearly 

continuous subsurface coverage. Shorter spreads will be conducted 

across the shortest dimension of the property. These lines will 

generally use spreads 400 feet long. Four spreads in the southern 

portion of the property will be approximately 500 feet long due to 

the expected increased depth. 

5.4.3 Survey Procedure 

_ The seismic shots will be placed in holes approximately 

2.5 feet bls, then backfilled with soil and tamped. This depth has 

been shown in past seismic studies to be sufficient to ensure that 

the energy travels down into the ground. The energy is transmitted 

through the subsurface materials to be detected by the geophones. 

The shot holes will be installed at each end of the geophone spread 

and approximately 200 feet from the end of the geophone spread 

(Figure 5-6). The geophones will then be connected to the wave 

recorder. 

Before firing a shot, a preliminary measurement will be made 

of the ambient noise in the area. If the ambient level is of 

concern, the analog front-end filter will be utilized during the 

test. Malfunctioning geophones will also be detected at this time 

and will be replaced. 
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Once the equipment has been shown to be functioning properly 

and noise levels have been determined, the first shot hole will be 

loaded. 	Because a wider spread may be required to maintain 

continuous coverage on 90-foot deep refractive layer, charges will 

consist 1/8 to 1/4 stick dynamite. 

After the shot hole is loaded, the firing line will be coupled 

to the blaster. The shot will be fired and the data recorded. 

Every effort will be made to record the data during seismically 

quiet times as determined by viewing the noise levels on the 

geophones in real - time, using the recorder display, prior to the 

shots. The first power charge will be fired and the refraction 

waves recorded. Once these data have been recorded, the second end 

shot will be fired followed by the two remaining off-end charges. 

The data recorded will be printed, viewed in the field, and the 

spread geometry will be adjusted as required to maximize the 

quality of the data obtained from the survey. Spread geometries 

will need to be changed as depths to the competent rock layer 

change or if significant spatial velocity changes occur. The data 

will be recorded on 3 1/2 inch floppy disk. 

The collected data will be evaluated using GRM. The first 

step in evaluating the data is to identify the times of the first 

arrivals of the seismic waves. This is accomplished using FIRSTPIX 

(Interpex of Golden, Colorado), a computer program that plots the 

data on a time-distance graph. The FIRSTPIX output file is then 

loaded into GERMIX (Interpex of Golden, Colorado), a program that 

assists the geophysicist in interpreting the seismic data. The 

program will produce reflector velocities for each spread (together 

with the time-depth) and the interpreted depth to the refractor. 

The final work product will be graphical geophone time plots and 

depth plots. 
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5.5 Soil Gas Survey  

A soil-gas survey will be conducted at the Oil and Solvents 

Disposal Pits Area and the adjacent residential housing area east 

of OUl. 	The purpose of the survey will be to evaluate the 

potential for contaminant transport and human exposure via soil-gas 

migration through the vadose zone. 	Soil-gas quality will be 

measured to evaluate and identify transport pathways and the 

impacts the soil gas may have on residents living adjacent to OU1. 

A total of 60 soil-gas sampling sites are proposed as shown on 

Figure 5-9. Initially, soil-gas probes SG001 through SG011 will be 

permenantly installed to evaluate soil gas east of OUl along the 

western and northern periphery of the residential housing area. 

Remaining soil-gas probes will be installed within OU-1 and 

selected areas of the residential housing area. The purpose of the 

probes is to determine whether or not soil gas has migrated offsite 

and is potentially impacting the residential housing area. 

Local ground-water levels and seasonal fluctuations will be 

evaluated prior to the soil-gas survey. Soil-gas probes will be 

installed in shallow boreholes above the seasonal high fluctuation 

level to collect soil gas which may be diffusing from ground water 

through the vadose zone. It is anticipated that probe depth will 

range from three to five ft bls. 

The procedures for installing the boreholes and sample probes 

and for sample collection are described in Section 4.2 of the OU1 

FSP (Appendix 5.4.2) and the Soil Gas Survey Sampling and Analysis 

Plan located as Attachment B of Appendix 5.4.2. 	Samples for 

specific constituents will be collected in Tedlaim  bags for 

analysis in the field using a portable gas chromatograph (GC) 

equipped with a photoionization detector (PID). 
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Soil gas will be collected and analyzed for the volatile 

constituents listed in Table 4-1 of the OU1 FSP (Appendix 5.4.2). 

The selection of these constituents for monitoring is based upon 

previous investigations which identified these volatile 

constituents to be impacting soil and ground-water media at OUl. 

Additionally, methane gas will be measured as a primary indicator 

of subsurface gas migration. 	Methane gas and organic vapor 

measurements will be made using an organic vapor analyzer (OVA). 

5.6 Soil Sampling 

A total of 118 soil sampling locations are identified in 

Figure 5-10. Fifty-seven of the sampling locations were previously 

sampled in the February 1991 sampling event (PSC 26, SLOO1 through 

SL055; and PSC 27, SLOO1 and SL002). Sampling for the RI will be 

performed at 93 locations, including 32 of the locations sampled in 

February 1991 and 61 new locations. Samples may be collected from 

multiple intervals at each of the sample locations. Surface soil 

sampling (0 to 3 inches bls), shallow subsurface soil sampling 

(24 to 48 inches bls), and deep subsurface soil sampling 

(24 inches bls to the water table) have been proposed. The 
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location and depth of each proposed soil sample has been selected 

based upon historical data, the results of the February 1991 

sampling event (Geraghty & Miller, 1991), and the cone penetrometer 

survey (USACE, 1991). The soil sampling program was developed to 

supplement existing data to determine the horizontal and vertical 

extent of contamination, as well as to evaluate soil quality at OU1 

for the Baseline Risk Assessment. 

5.6.1 Surface Soil Sampling 

To supplement the data collected in February 1991, 

eighty-eight surface soil samples (0 to 3 inches bls) will be 

collected from locations listed on Table 5-1. The purpose of the 

sampling is to evaluate the horizontal extent of potentially 

impacted soil within and in the vicinity of OU1 and the potential 

risk associated with exposure to human and biological receptors. 

Selected shallow soil sampling locations within the support 

zone will be collected proir to full-scale field mobilization. The 

purpose of this sampling is to assess existing site conditions in 

order to determine the need to implement engineering controls to 

minimize potential off-site contaminant tracking by vehicles and to 

confirm the adequacy of proposed health and safety procedures. The 

initial sampling event is described in Attachment A of Appendix 

5.4.2, OU1 Field Sampling and Analysis Plan. 

Forty-nine surface soil samples will be collected from 

locations that were not sampled in February 1991, and will be 

analyzed for constituents listed on Table 1-1 of the QAPjP 

(Appendix 5.4.1), including the TCL VOCs, TCL BNAs, PCBs, TAL, 

gross alpha, gross beta, radium 226, and radium 228. Two of the 

samples will also be analyzed for dioxin. Thirty-three additional 

surface soil samples will be collected from locations sampled in 

February 1991 that did not include PCB or Pesticide analyses and 

will be analyzed for PCBs and Pesticides. Six additional samples 

also collected from locations sampled in February 1991 will be 
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analyzed for dioxin only. Table 5-1 summarizes surface soil sample 

location, depths, and constituents for analysis. 

Soil sampling equipment and specific field sampling procedures 

for surface soils are described in Section 4.3.1 of the OU1 FSP 

(Appendix 5.4.2). 	Sampling equipment will be decontaminated 

according to procedures contained in Section 4.9.1 of the OU1 FSP 

(Appendix 5.4.2). 

5-33A 
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Table 5-1. Soil Sample Locations, Depths, and Constituents for Analysis 
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Sample 

Location 

Shalom Surface Samples (0 - 3' bb) Shallow Subsur1ace Samples (24' - 46' bls) ' 	Deep Subsurtace Samples (24' bls - 011N) 
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Table 5-1. Soil Sample Locations, Depths, and Constituents for Analysis 	
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. 

Semple 

Shallow Surface Simples (0 - 3- us) 

_ 

Shallow Subsurtice Samples (24' - 48' Ms) Deep Subsurlece Samples (24'  bls - Dom) 

BNA11  VOC21  PCB31  MEIALS4/  RADA  DIOXINGI  BNA Location 
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Sample 
Location 

Shallow Surface Samples (0 - 3" bb) Shallow Subsudami Samples (24* - 48' bis) Deep Subsurface Samples (24* Ms - DTW) 

BNA'1  VOC2/ PCB4  mums./ RAo1  DIMING/ BNA VOC PCB METALS RAD DIOXIN BNA VOC PCB METALS RAD DIOXIN 
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Table 5-1. Soil Sample Locations, Depths, and Constituents for Analysis 

Page 4 of 4 

Sample 
Location 

Shallow Surface Samples (0 - 3' bls) Shallow Subsurface Samples 124" • 48' bid Deep Subsurface Samples 124" bis - DTWi 

BNA" VOCe  PCB&  METALS4' RAD& 	DIOXIN' BNA VOC PCB METALS RAD 	DIOXIN BNA 	VOC 	PCB 	METALS 	RAD 	DIOXIN 

SL101 — — X — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 
SL102 — — X — — 	 — — — — — — 	 — — 	— 	— 	 — 	 — 	 — 

SL103 — — X — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 

SL104 — — X — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 

SL105 — — X — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 

SL106 — — X — — 	— — — — — — 	— r 	— 	— 	— 	— 	— 
SL107 — — X — — 	 — — — — — — 	 — • — 	— 	 — 	 — 	 — 

PSC 27 

SI-001 — — — — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 

SLOO2 — — — — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 
SL003 X X X X X 	— X X X X X 	— — 	— 	— 	— 	— 	— 

SLOO4 X X X X X 	— X X X X X — 	— 	— 	— 	— 	- 
SLOGS X X X X X 	— X X X X X— — 	— 	— 	— 	— 	— 

SLOO6 X X X X X 	— X X X X X 	— — 	— 	— 	— 	— 	— 

SLOO7 X X X X X 	— X X X X X — 	— 	— 	— 	— 	— 

SLOO8 X X X X X 	— X X X X X— — 	— 	— 	— 	— 	— 

SLOO9 X X X X X 	— X X X X X— — 	— 	— 	— 	— 	— 

SL010 X X X X X 	— X X X X X— — 	— 	— 	— 	— 	— 

SL011 X X X X X 	— X X X X X — 	— 	— 	— 	— 	— 

1/ Base, Neutral, and Acid Extractable Organic Compounds - See Table 1-1 of the OAPjP for specific analytical methods. 
2/ Volatile Organic Compounds - See Table 1-1 of the OAPjP for specific analytical methods. 
3/ Polychlorinated Biphenyts and Chlorinated Pesticides - See Table 1.1 of the OAF? for specific analytical methods. 
4/ Metals - See Table 1-1 of the OAPjP for specific analytical methods - includes Cyanide. 
5/ Radiological Parameters - See Table 1-1 of the OAPjP for specific analytical methods. 
6/ Dioxin - See Table 1-1 of the DAMP for specific analytical methods. 

lynrionduicris. 



5.6.2 Shallow Subsurface Soil Sampling 

Twenty shallow subsurface soil samples (24 inches to 

48 inches bls) are proposed for collection from locations listed on 

Table 5-1. The purpose of the shallow subsurface soil sampling is 

to obtain soils from deeper intervals than the previous sampling in 

February 1991. 	The February 1991 sampling event detected 

constituents of concern in shallow subsurface soil samples 

collected in OU1 to depths of 24 inches bls (Geraghty & Miller, 

1991). The proposed sampling of subsurface soils between the 

depths of 24 and 48 inches will assist in determining the nature 

and vertical extent of contamination in the shallow subsurface 

where contamination was previously detected in the surface soils. 

Shallow subsurface soils will be collected from a discrete 

interval between 24 inches and 48 inches below land surface. 

Before each of the subsurface soil samples is collected, a pilot 

borehole will be drilled to 48 inches using an auger. Visual 

observations and organic vapor measurements will be performed on 

each sample at 1-ft intervals. A second borehole will be hand-

augered adjacent to the pilot borehole, and a sample will be 

collected from the interval that appeared the most significantly 

impacted based on the visual observations and OVA measurements of 

soil from the pilot borehole. Eleven shallow subsurface soils will 

be collected in the vicinity of PSC 26, as listed on Table 5-1. 

Nine of the shallow subsurface soil samples will be collected as 

shown on Figure 5-10 at PSC 27. The purpose of the increased 

density of these sample locations is to evaluate shallow subsurface 

soil in the area where transformers were formerly stored. 

The twenty shallow subsurface soil samples will be analyzed 

for the constituents listed on Table 1-1 of the QAPjP 

(Appendix 5.4.1), including TCL VOCs, TCL BNAs, PCBs, TAL, gross 

alpha, gross beta, radium 226, and radium 228. Table 5-1 contains 
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shallow subsurface soil sample locations, depths and constituents 

for analysis. 

Soil sampling equipment and specific field sampling procedures 

for shallow subsurface soils are described in Section 4.3.2 of the 

OU1 FSP (Appendix 5.4.2). 	Sampling equipment will be 

decontaminated according to procedures contained in Section 4.9.1 

of the OU1 FSP (Appendix 5.4.2). Boreholes created during the 

shallow subsurface soil sampling program will be back-filled with 

the cuttings generated while advancing the borehole. 

5.6.3 Deep Subsurface Soil Sampling 

In the vicinity of the oil-impacted area as identified by 

previous_ sampling and the cone penetrometer survey, twenty-three 

deep subsurface soil samples will be collected from locations 

listed on Table 5-1. 	At each location, the soil sample for 

analysis will be collected from a 1-foot interval between 24 inches 

and the water table. Before each of the deep subsurface soil 

samples is collected, a pilot borehole will be drilled to the water 

table using a drill rig. Visual observations and organic vapor 

measurements will be performed on each sample at 1-ft intervals. 

A second borehole will be drilled adjacent to the pilot borehole, 

and a sample will be collected from the interval that appears the 

most significantly impacted based on the visual observations and 

OVA measurements of soil from the pilot borehole. 

Deep subsurface soil samples will be analyzed for the 

constituents listed on Table 1-1 of the QAPjP (Appendix 5.4.1), 

including the TCL VOCs, TCL BNAs, PCBs, Pesticides, TAL, gross 

alpha, gross beta, radium 226, and radium 228. 	Eight of the 

samples will also be analyzed for dioxin. Table 5-1 lists the deep 

subsurface soil sampling locations, and constituents for analysis. 
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Soil sampling equipment and specific field sampling procedures 

for deep subsurface soils are described in Section 4.3.3 of the OU1 

FSP (Appendix 5.4.2). Sampling equipment will be decontaminated 

according to procedures contained in Section 4.9 of the OU1 FSP 

(Appendix 5.4.2). Boreholes created during deep subsurface soil 

sampling will be back-filled with the cuttings generated while 

advancing the borehole. 

5.7 Soil Borings  

Five deep soil borings will be drilled to approximately 150 

feet bls at the locations shown on Figure 5-11. The purpose of 

drilling the soil borings is to characterize the local lithology 

and stratigraphy that exist at depth and to evaluate the 

hydrogeologic conditions of the surficial aquifer and intermediate 

aquifer (if present). Potentially productive horizons within the 

intermediate aquifer will be observed while drilling each boring as 

well as any potential confining layers which may exist within the 

surficial aquifer and between the intermediate aquifer and 

surficial aquifer. 

A pilot borehole will be drilled by the hollow-stem auger 

method with 15-inch O.D., 10.25-inch I.D., cast iron augers. The 

15-inch borehole will be advanced 3 to 5 feet below the depth where 

contamination is not detected, based upon visually observed soil 

staining and OVA measurements (estimated 15 to 20 ft bls). The 

borehole will then be advanced with 7.25-inch O.D., 4.25-inch I.D., 

cast-iron augers drilling through the 15-inch O.D. augers. The 

15-inch O.D. augers are left in place to act as temporary surface 

casing to limit potential contamination from migrating vertically 

via the borehole during drilling. 

The soil boring will be drilled by the hollow-stem auger 

method until drilling conditions are not favorable for this method. 

This may occur if unconsolidated sediments collapse within the 
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shallow subsurface soil sample locations, depths and constituents 

for analysis. 

Soil sampling equipment and specific field sampling procedures 

for shallow subsurface soils are described in Section 4.3.2 of the 

OU1 FSP (Appendix 5.4.2). 	Sampling equipment will be 

decontaminated according to procedures contained in Section 4.9.1 

of the OU1 FSP (Appendix 5.4.2). Boreholes created during the 

shallow subsurface soil sampling program will be back-filled with 

the cuttings generated while advancing the borehole. 

5.6.3 Deep Subsurface Soil Sampling 

In the vicinity of the oil-impacted area as identified by 

previous sampling and the cone penetrometer survey, taleatyrtiazee 
deep subsurface soil samples will be collected from locations 

listed on Table 5-1. 	At each location, the soil sample for 

analysis will be collected from a 1-foot interval between 24 inches 

and the water table. Before each of the deep subsurface soil 

samples is collected, a pilot borehole will be drilled to the water 

table using a portable power or hand auger. Visual observations 

and organic vapor measurements will be performed on each sample at 

1-ft intervals. A second borehole will be hand-augered adjacent to 

the pilot borehole, and a sample will be collected from the 

interval that appears the most significantly impacted based on the 

visual observations and OVA measurements of soil from the pilot 

borehole. 

Deep subsurface soil samples will be analyzed for the 

constituents listed on Table 1-1 of the QAPjP (Appendix 5.4.1), 

including the TCL VOCs, TCL BNAs, PCBs, TAL, gross alpha, gross 

beta, radium 226, and radium 228. Eight 

be analyzed for dioxin. Table 5-1 lists 

sampling locations, and constituents for 

of the samples will also 

the deep subsurface soil 

analysis. 

TF533\VOL5\REVVOL58.661 5-39 



Soil sampling equipment and specific field sampling procedures 

for deep subsurface soils are described in Section 4.3.3 of the OU1 

FSP (Appendix 5.4.2). Sampling equipment will be decontaminated 

according to procedures contained in Section 4.9 of the OU1 FSP 

(Appendix 5.4.2). Boreholes created during deep subsurface soil 

sampling will be back-filled with the cuttings generated while 

advancing the borehole. 

5.7 Soil Borings  

Five deep soil borings will be drilled to approximately 150 

feet bls at the locations shown on Figure 5-11. The purpose of 

drilling the soil borings is to characterize the local lithology 

and stratigraphy that exist at depth and to evaluate the 

hydrogeologic conditions of the surficial aquifer and intermediate 

aquifer (if present). Potentially productive horizons within the 

intermediate aquifer will be observed while drilling each boring as 

well as any potential confining layers which may exist within the 

surficial aquifer and between the intermediate aquifer and 

surficial aquifer. 

A pilot borehole will be drilled by the hollow-stem auger 

method with 15-inch O.D., 10.25-inch I.D., cast iron augers. The 

15-inch borehole will be advanced 3 to 5 feet below the depth where 

contamination is not detected, based upon visually observed soil 

staining and OVA measurements (estimated 15 to 20 ft bls). The 

borehole will then be advanced with 7.25-inch O.D., 4.25-inch I.D., 

cast-iron augers drilling through the 15-inch O.D. augers. The 

15-inch O.D. augers are left in place to act as temporary surface 

casing to limit potential contamination from migrating vertically 

via the borehole during drilling. 

The soil boring will be drilled by the hollow-stem auger 

method until drilling conditions are not favorable for this method. 

This may occur if unconsolidated sediments collapse within the 
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borehole or resistant clays and limestones prohibit a cost-

effective drilling rate. At that time, the hydraulic mud-rotary 

method will be used to drill the remaining borehole. The borehole 

will be advanced to 150 ft bls using a 3.875-inch Tricone drill bit 

inside the 7.25-inch I.D. augers with a water-mud circulating 

medium. If hydraulic rotary drilling using mud is necessary, the 

mud will be changed out between drilling the upper and lower 

surficial zones and again prior to drilling in the Hawthorn. 

Split-spoon samples will be collected at continuous 2-ft 

intervals to 150 ft bls during drilling of the pilot borehole. The 

physical characteristics will be described using the Unified Soil 

Classification System (USCS). Organic vapor concentrations of each 

sample will be measured using an OVA. Potential confining layers 

and water-bearing zones will be identified. 

After advancing the borehole to 150 ft bls, the deep pilot 

soil borings will be abandoned by filling the borehole with cement 

grout from the bottom of the borehole to land surface. When 

filling the annular space with cement grout, the hollow-stem augers 

will be removed at a pace to allow proper deposition of the cement 

grout into the borehole to prevent migration of potential 

contamination. The cement grout will consist of a mixture of 

Portland Type I cement (ASTM C150) and water in the proportion not 

to exceed seven gallons of clean water per bag of cement (94 

pounds). Additionally, 2 to 5 percent by weight of bentonite 

powder shall be added to the grout to prevent shrinking and to 

c ntrol the heat of hydration during grouting, which can cause the 

casin to warp. 

A second borehole will be drilled approximately 10 feet away 

from the pilot borehole no sooner thana____Laurs after the 

completion of grouting of the pilot hole. Shelby tube samples will 

be collected from the second borehole. Depending on whether or not 

a productive water-bearing zone was encountered during drilling of 
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the pilot borehole, the second borehole will either be converted to 

an intermediate aquifer monitor well or will be abandoned by 

grouting per the procedures described above. 

Drill cuttings and fluids from the deep soil borings will be 

temporarily disposed in a 49 ft (width) x 12 ft (length) x 3 ft 

(depth) onsite disposal pit as described in Section 5.15.1. A 

final disposition of the drill cutting and fluids will be evaluated 

based on analytical results of samples collected from the pit. 

5.7.1 Geotechnical Analyses 

A maximum of five shelby tube samples will be collected from 

the second borehole at intervals identified from the split-spoon 

samples collected drilling the pilot borehole. The interval to be 

sampled will be selected from clay layers in the pilot boreholes 

which may represent confining layers. The shelby tube samples that 

are collected will be submitted for geotechnical analysis for the 

following properties: 
4 

Atterburg Limits 

o Moisture Content 

o Falling head permeameter 

o Dry/Wet Bulk Density 

5.7.2 Intermediate Monitor Well Drilling and Construction 

If a productive water-bearing zone is encountered in the 

intermediate aquifer while drilling the deep pilot soil boring, an 

intermediate aquifer monitor well will be installed in the second 

borehole. The well screen will be set at an interval where the 

productive water-bearing zone was encountered. 

Each intermediate aquifer monitor well will be drilled by the 

hollow-stem auger method with 15-inch 0.D., 10.25-inch I.D. cast 
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iron augers. The 15-inch borehole will be advanced 3 to 5 feet 

below the depth of detected contamination based on visually 

observed soil staining and OVA measurements. The borehole then 

will be advanced with 7.25-inch O.D. augers drilling through the 

10.25-inch temporary surface casing. 	The boreholes will be 

advanced with the augers until lithologic characteristics cause the 

borehole to collapse or the auger method prohibits a cost-effective 

drilling rate. At this time the 7.25-inch augers will be removed 

and the borehole will be advanced with a 7.25-inch tricone bit 

using the hydraulic rotary method. 

The boreholes will be drilled as near to plumb as possible to 

assist in proper casing alignment and placement of the sand pack 

and cement seal. Centralizers will be used when necessary to 

assist in plumbness and alignment of the wells; centralizers will 

not be installed on the screened portion of any well. 

The intermediate aquifer monitor wells will be constructed of 

a 10-ft section of 2-inch diameter, 0.010-inch slotted, PVC well 

screen attached to Schedule 40 threaded PVC casing extending 3 feet 

above land surface. A 2-ft section of closed-end casing will be 

attached to the bottom of the well screen to collect sediments 

which may accumulate in the wells. A construction diagram of a 

typical intermediate aquifer monitor well is shown in Figure 5-12. 

PVC has been determined to be the most appropriate well 

construction material for monitor wells installed at OU1. The 

justification for this decision was provided in a report to the 

Navy entitled "Justification for the Use of Rigid Polyvinyl 

Chloride Monitor Well Casing and Monitor Well Screen at Operable 

Unit 1„ Naval Air Station, Jacksonville, Florida" (Geraghty & 

Miller, 1991). 
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The annular space between the monitor well screen and the 

7.25-inch borehole will be filled with graded 20/30 silica sand 

pack from the bottom of the borehole to 2 feet above the top of the 

well screen using the tremie method. A 2-ft thick bentonite seal 

will be placed above the sand pack in each well to prevent downward 

migration of cement grout. The seal will consist of bentonite 

pellets and will be installed by the tremie method. After a 30-

minute period to allow the bentonite to hydrate, the remaining 

annular space above the bentonite will be filled to land surface 

with cement grout by the tremie method. When filling the annular 

space with cement grout, the hollow-stem augers will be removed at 

a pace to allow proper deposition of the cement grout into the 

borehole to prevent migration of potential contamination. The 

cement grout will consist of a mixture of Portland Type I cement 

(ASTM C150) and water in the proportion not to exceed seven gallons 

of clean water per bag of cement (94 pounds). Additionally, 2 to 

5 percent by weight of bentonite powder shall be added to the grout 

to prevent shrinking and to control the heat of hydration during 

grouting, which can cause the casing to warp. 

Each of the intermediate aquifer wells will be developed no 

sooner than 48 hours after completion of the well. The wells will 

be developed by air surge, pumping or bailing until pH, 

temperature, and conductivity have stabilized or until it is 

determined that further development will not decrease turbidity. 

If the well is air surged, pumped or bailed dry, the well will be 

allowed to recharge to continue development. The development water 

will be temporarily stored in 10,000-gallon mobile tankers as 

described in Section 5.15.2. 	The final disposition of the 

development water will be determined based upon the analytical 

results of samples collected from the tanker(s). 

The well casing will extend to 3 feet above grade and a larger 

diameter steel casing will be placed over the well casing and set 

into a concrete pad. The steel casing will have a small weephole 
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at its base and a lockable cap. The concrete pad will be 3 feet x 

3 fee' away from the well to promote surface-. 

water 

	

	 ich diameter steel posts will be spaced 
, aroun (_ -, 	 :ach steel post will be cemented in the 

group ' 	 . bls. 

will be surveyed by a registered 

professional land surveyor for planar coordinates and elevation. 

The surveying will be in accordance with the procedures described 

in Section 5.14. 

5.8 Piezometer Installation 

Ei9ht4  piezometers (PZ-1 through PZ-8) will be drilled at 

approximate locations identified in Figure 5-13. The piezometers 

are to be installed in pairs at four locations on opposite sides of 

the drainage ditch surrounding OUl. The piezometer locations will 

allow water levels to be measured on each side of the drainage 

ditch. The water-level elevations, together with the elevation of 

the water contained in the drainage ditch, will provide the 

necessary information to evaluate the hydraulic relationship 

between the drainage ditch and the water table. 	The data 

pertaining to this hydraulic relationship will be used for 

evaluating potential remedial alternatives. 

Each piezometer will be drilled by the hollow-stem auger 

method with a 7.25-inch 0.D., 4.25-inch I.D. cast iron auger. The 

hollow stem augers will be used as temporary surface casing and the 

piezometers will be installed to depth of approximately 5 feet 

below the water table. The total depth of the piezometer will be 

approximately 15 ft bls. 

Drill cuttings and fluids will be temporarily disposed in an 

onsite disposal pit as described in Section 5.15.1. A final 
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disposition of the drill cuttings and fluids will be evaluated 

based on analytical results of samples collected from the pit. 

Piezometers will be constructed of a 10-ft section of 1.5-inch 

diameter, 0.010-inch slotted, polyvinyl chloride (PVC) well screen 

attached to Schedule 40 threaded PVC casing extending 3 feet als. 

The screen will be set 5 ft below the water table leaving 5 ft 

above the water table to allow for seasonal and tidal influenced 

ground-water fluctuations. A 2-ft section of closed-end casing 

will be attached to the bottom of the piezometer screen to collect 

sediments which may accumulate in the piezometer. A construction 

diagram of a typical piezometer is shown in Figure 5-14. 

PVC has been determined to be the most appropriate well 

construction material for monitor wells installed at OU1. The 

justification for this decision was provided in a report to the 

Navy entitled "Justification for the Use of Rigid Polyvinyl 

Chloride Monitor Well Casing and Monitor Well Screen at Operable 

Unit 1„ Naval Air Station, Jacksonville, Florida" (Geraghty & 

Miller, 1991). 

With the 7.25-inch 0.D., 4.25-inch I.D. hollow-stem auger 

serving as a temporary casing, the annular space between the 

piezometer screen and the auger will be filled with graded 20/30 

silica sand pack from the bottom of the borehole to 2 feet above 

the top of the piezometer screen using the tremie method. As the 

sand is introduced into the borehole, the augers will be pulled 

from the bottom of the borehole at a pace to allow proper 

deposition of the sand pack within the 7.25-inch borehole. 

A 2-ft thick bentonite seal will be placed above the sand pack 

in each piezometer to prevent downward migration of cement grout. 

The seal will consist of bentonite pellets and will be installed by 

the tremie method. After allowing approximately 30 minutes for 

bentonite hydration, the remaining annular space above the 
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bentonite will be filled with cement grout to the land surface by 

the tremie method. The cement grout will consist of a mixture of 

Portland Type I cement (ASTM C150) and water in the proportion not 

to exceed seven gallons of clean water per bag of cement (94 

pounds). Additionally, 2 to 5 percent by weight of bentonite 

powder shall be added to the grout to prevent shrinking and to 

control the heat of hydration during grouting, which can cause the 

casing to warp. As the bentonite seal and cement grout are added, 

the augers will be pulled from the borehole at a pace to allow 

proper deposition within the 7.25-inch borehole and prevent 

downward migration of potential contaminants. 

Each of the piezometers will be developed no sooner than a 

minimum of 48 hours after completion of the installation. The 

piezometers will be developed by air surge, pumping or bailing 

until pH, temperature, and conductivity have stabilized or until it 

is determined that further development will not decrease turbidity. 

If the piezometer is air surged, pumped or bailed dry, the 

piezometer will be allowed to recharge to continue development. 

The development water will be temporarily stored in 10,000-gallon 

mobile tankers as described in Section 5.15.2. 	The final 

disposition of the development water will be determined based upon 

the analytical results of samples collected from the tanker(s). 

The piezometer casing will extend to 3 feet above grade and a 

larger diameter steel casing will be placed over the piezometer 

casing and set into a concrete pad. The steel casing will have a 

small weephole at its base and a lockable cap. The concrete pad 

will be 3 feet x 3 feet x 4 inches, sloped away from the well to 

promote surface-water runoff. Four 2-inch diameter steel posts 

cemented in the ground to a depth of 3 ft bls will be spaced around 

each piezometer. 

Each piezometer will be surveyed by a registered professional 

land surveyor for planar coordinates and elevation. The survey 
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will be conducted in accordance with the procedures described in 

Section 5.14. 

5.9 Shallow Surficial Monitor Wells 

lipmmisioshallow monitor wells are proposed for installation in 

the shallow surficial aquifer at the locations shown on 

Figure 5-13. 	The purpose of the shallow monitor wells is to 

provide data to evaluate ground-water quality at OU1 and hydraulic 

flow characteristics of the shallow surficial aquifer. Table 5-2 

contains the well construction details and rationale for the 

placement of each shallow surficial monitor well. 

Shallow surficial Monitor Wells MW-29, MW-30, and MW-33 are 

located at former solvent disposal pits. These monitor wells will 

provide data to evaluate ground-water quality at the former solvent 

disposal pits. Analytical testing will also be performed on ground 

water to evaluate potential remedial and treatability alternatives. 

Shallow surficial monitor wells located adjacent to the 

drainage ditches at OU1 (MW-1, MW-3, MW-5, MW-23, and MW-24) are 

located to provide data to evaluate ground-water quality in the 

shallow surficial aquifer around the drainage ditch system. 

Analytical results for ground-water and hydraulic flow measured in 

these monitor wells will be reviewed to identify a background 

monitor well and data to evaluate the areal extent of detectable 

constituents at OU1. 

Shallow surficial monitor wells at the northern and western 

periphery of the residential housing area (MW-16, MW-17, MW-20, and 

MW-21) are located to evaluate the quality of ground water 

potentially migrating from OU1 into the residential housing area. 

These monitor wells will also provide data to evaluate the areal 

extent of detectable constituents at OU1 and the local hydraulic 

flow in the vicinity of the residential housing area. 
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Page 1 of 5 

Table 5-2. 	Rationale for Proposed Monitor Wells at OU I. 

Proposed 
Monitor Well 

Number 

Monitor 
Well 
Type 

Approximate 
Depth 

(ft BLS) 

Screen 
Interval 

(FT BLS) 
Rationale 

MW- I Shallow Surficial 15 5 	- 15 Evaluate ground-water quality and hydraulic flow 
characteristics in the shallow surficial aquifer. 

MW-2 Deep Surficial 40 35 - 40 Determine vertical extent of contamination and 
evaluate hydraulic flow characteristics of the deep 
surficial aquifer. 

MW-3 Shallow Surficial 15 5 - 15 Evaluate ground-water quality and hydraulic flow 
characteristics in the shallow surficial aquifer. 

MW-4 Deep Surficial 40 35 - 40 Determine vertical extent of contamination and 
evaluate hydraulic flow characteristics of the deep 
surficial aquifer. 

MW-5 Shallow Surficial 15 5 - 15 Evaluate ground-water quality and hydraulic flow 
characteristics in the shallow surficial aquifer. 

MW-6 Deep Surficial 40 35 - 40 Determine vertical extent of contamination and 
evaluate hydraulic flow characteristics of the deep 
surficial aquifer. 

MW-7 Shallow Surficial 15 5 - 15 Evaluate the areal extent of hydrocarbon 
contamination identified in the USACE cone 
penetrometer survey. Evaluate potential remedial 
treatability alternatives. Evaluate the hydraulic flow 
characteristics of the shallow surficial aquifer. 

MW-8 Deep Surficial 40 35 - 40 Determine vertical extent of contamination. Evaluate 
hydraulic flow characteristics of the deep surficial 
aquifer. 

MW-9 Shallow Surficial 15 5 - 15 Evaluate the areal extent of hydrocarbon 
contamination identified in the USACE cone 
penetrometer survey. Evaluate the hydraulic flow 
characteristics of the shallow surficial aquifer. 
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Table 5-2. 	Rationale for Proposed Monitor Wells at OUI. 

Proposed 
Monitor Well 

Number 

Monitor 
Well 
Type 

Approximate 
Depth 

(ft BLS) 

Screen 
Interval 

i 	(FT BLS) 
Rationale 

MW-10 Shallow Surficial 15 5 - 15 Evaluate water quality for ground water that may be 
flowing northwest from the hydrocarbon 
contaminated area identified in the USACE. Cone 
penetrometer survey. Evaluate hydraulic flow 
characteristics of the shallow surficial aquifer not 
affected by the drainage ditch system. 

MW-11 Shallow Surficial 15 5 - 15 Evaluate the areal extent of hydrocarbon 
contamination identified in the USACE cone 
penetrometer survey. Evaluate the hydraulic flow 
characteristics of the shallow surficial aquifer. 

MW-I2 Deep Surficial 40 35 - 40 Determine the vertical extent of ground-water 
contamination. Evaluate hydraulic flow 
characteristics of the deep surficial aquifer. 

MW-13 Shallow Surficial 15 5 - 15 Evaluate the areal extent of hydrocarbon 
contamination identified in the USACE cone 
penetrometer survey. 	Evaluate the hydraulic flow 
characteristics of the shallow surficial aquifer. 

MW-14 Deep Surficial 40 35 - 40 Determine the vertical extent of ground-water 
contamination. Evaluate hydraulic flow 
characteristics of the deep surficial aquifer.  

MW-15 Deep Surficial 40 35 - 40 Determine the vertical extent of contamination in the 
surficial in the vicinity of the residential housing 
area. Evaluate hydraulic flow characteristics of the 
deep surficial aquifer in the vicinity of the residential 
housing area. 

MW-16 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water flowing from 
OU I into the residential housing. 	Evaluate local 
hydraulic flow characteristics of the shallow surficial 
aquifer in the vicinity of the residential housing area. 
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Table 5-2. 	Rationale for Proposed Monitor Wells at OU I. 

Proposed 
Monitor Well 

Number 

Monitor 
Well 
Type 

Approximate 
Depth 

(ft BLS) 

Screen 
Interval 

(FT BLS) 
Rationale 

MW-17 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water flowing from 
OU1 into the residential housing. 	Evaluate local 
hydraulic flow characteristics of the shallow surficial 
aquifer in the vicinity of the residential housing area. 

MW-18 Deep Surficial 40 35 - 40 Determine the vertical extent of contamination in the 
surficial in the vicinity of the residential housing 
area. Evaluate hydraulic flow characteristics of the 
deep surficial aquifer in the vicinity of the residential 
housing area. 

MW-19 Deep Surficial 40 35 - 40 Determine the vertical extent of contamination in the 
surficial in the vicinity of the residential housing 
area. Evaluate hydraulic flow characteristics of the 
deep surficial aquifer in the vicinity of the residential 
housing area. 

MW-20 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water flowing from 
OUI into the residential housing. Evaluate local 
hydraulic flow characteristics of the shallow surficial 
aquifer in the vicinity of the residential housing area. 

MW-21 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water flowing from 
OUl into the residential housing. Evaluate local 
hydraulic flow characteristics of the shallow surficial 
aquifer in the vicinity of the residential housing area. 

MW-22 Deep Surficial 40 35 - 40 Determine vertical extent of contamination and 
evaluate hydraulic flow characteristics of the deep 
surficial aquifer. 

MW-23 Shallow Surficial 15 
_ 

5 - 15 Evaluate ground-water quality and hydraulic flow 
characteristics in the shallow surficial aquifer. 

MW-24 Shallow Surficial 15 5 - 15 Evaluate ground-water quality and hydraulic flow 
characteristics in the shallow surficial aquifer. 
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Table 5-2. 	Rationale for Proposed Monitor Wells at OUI. 

Proposed 
Monitor Well 

Number 

Monitor 
Well 
Type 

Approximate 
Depth 

(ft BLS) 

• 
Screen 
Interval 

(FT BLS) 
Rationale 

MW-25 Deep Surficial 40 35 - 40 Determine vertical extent of contamination and 
evaluate hydraulic flow characteristics of the deep 
surficial aquifer. 

MW-26 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water that may be 
flowing from PSC-27 before entering the drainage 
ditch system. 

MW-27 Shallow Surficial 15 5 - 15 Evaluate water quality of ground water that may be 
flowing east from the former solvent disposal pit at 
the southwest corner of the drainage ditch system. 
Evaluate hydraulic flow characteristics of the shallow 
surficial aquifer that is not affected by the drainage 
ditch system. 

MW-28 Deep Surficial 40 35-40 Detect constituents of concern in the ground water 
that may be flowing east from the former solvent 
disposal pit at the southwest corner of the ditch 
system. 

MW-29 Shallow Surficial 15 5 - 15 Evaluate ground water quality at hydrocarbon 
contaminated area identified by the USACE. 

MW-30 Shallow Surficial 15 5 - 15 Evaluate ground water quality at hydrocarbon 
contaminated area identified by the USACE. 

MW-31 Deep Surficial 40 35 - 40 Detect constituents of concern which may be present 
in the deep surficial aquifer at the hydrocarbon 
contaminated area identified by the USACE. 
Evaluate hydraulic flow characteristics of the lower 
surficial aquifer. . 

MW-32 

g. 

Shallow Surficial 15 5 - 15 Evaluate water quality of ground water flowing north 
from the former disposal pit. Evaluate hydraulic flow 
characteristics of the surficial aquifer not affected by 
the ditch system. 
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Table 5-2. 	Rationale for Proposed Monitor Wells at OU I. 

Proposed 
Monitor Well 

Number 

Monitor 
Well 
Type 

Approximate 
Depth 

(ft BLS) 

Screen 
Interval 

(FT BLS) 
Rationale 

MW-33 Shallow Surficial 15 5 - 15 Evaluate ground water quality at the former solvent 
disposal pit at southwest corner of drainage system. 
Evaluate hydraulic flow characteristics of shallow 
surficial aquifer. 

MW-34 Deep Surficial 40 35 - 40 Detect constituents of concern which may be present 
in the deep surficial aquifer at the former solvent 
disposal pit at the southwest corner of the drainage 
system. 	Evaluate hydraulic flow characteristics of the 
deep surficial aquifer. 
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Shallow surficial Monitor Wells MW-7, MW-9, MW-11, and MW-13 

are located to provide data to evaluate the areal extent of 

petroleum contamination that was identified in previous sampling 

events (Geraghty & Miller, 1991) and in the cone penetrometer 

survey conducted by the USACE (1991). The results of analytical 

testing may also be used to evaluate potential remedial and 

treatability alternatives. 

Other shallow surficial monitor wells, including MW-10, MW-26, 

MW-27, and MW-32 are located within the area bounded by the 

drainage ditch system. 	These wells are located to assist in 

evaluating the nature and areal extent of contamination and local 

hydraulic flow characteristics within PSC 26 and PSC 27. 

Each shallow surficial monitor well will be drilled by the 

hollow stem auger method with a 7.25-inch 0.D., 4.25-inch I.D. cast 

iron auger. The hollow-stem augers will be used as temporary 

surface casing and the monitor wells will be installed to a depth 

of approximately 5 feet below the water table. The total depth of 

the well will be approximately 15 ft bls. 

Split-spoon samples will be collected at 2-ft intervals during 

drilling of the well borehole and the physical characteristics will 

be described in detail using the USCS. 	Organic vapor 

concentrations of each sample will be measured by the head space 

'Allethod using an OVA equipped with Flame Ionization Detector (FID). 

Drill cuttings and fluids will be temporarily disposed in an 

onsite disposal pit as described in Section 5.15.1. 	A final 

disposition of the drill cuttings and fluids will be evaluated 

based on analytical results of samples collected from the pit. 

Shallow surficial monitor wells will be constructed of a 10-ft 

section of 2-inch diameter, 0.010-inch slotted, PVC well screen 
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attached to Schedule 40 threaded PVC casing extending 3 feet above 

land surface. The screen will be set 5 ft below the water table 

leaving 5 ft above the water table to allow for seasonal and tidal 

influenced ground water fluctuations. A 2-ft section of closed-end 

casing will be attached to the bottom of the well screen to collect 

sediments which may accumulate in the well. A construction diagram 

of a typical shallow surficial monitor well is shown in 

Figure 5-15. PVC has been determined to be the most appropriate 

well construction material for monitor wells installed at OM. The 

justification for this decision was provided in a report to the 

Navy entitled "Justification for the Use of Rigid Polyvinyl 

Chloride Monitoi-  Well Casing and Monitor Well Screen at Operable 

Unit 1„ Naval Air Station, Jacksonville, Florida" (Geraghty & 

Miller, 1991). 

With the 7.25-inch 0.D., 4.25-inch I.D. hollow-stem auger 

serving as a temporary casing, the annular space between the 

monitor well screen and the auger will be filled with graded 20/30 

silica sand pack from the bottom of the borehole to 2 feet above 

the top of the well screen using the tremie method. As the sand is 

introduced into the borehole, the augers will be pulled from the 

bottom of the borehole at a pace to allow proper deposition of the 

sand pack within the 7.25-inch borehole. 

A 2-ft thick bentonite seal will be placed above the sand pack 

in each well to prevent downward migration of cement grout. The 

seal will consist of bentonite pellets and will be installed by the 

tremie method. After allowing 30 minutes of bentonite hydration, 

the remaining annular space above the bentonite will be filled with 

cement grout to the land surface by the tremie method. The cement 

grout will consist of a mixture of Portland Type I cement (ASTM 

C150) and water in the proportion not to exceed seven gallons of 

clean water per bag of cement (94 pounds). Additionally, 2 to 5 

percent by weight of bentonite powder shall be added to the grout 

to prevent shrinking and to control the heat of hydration during 
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grouting, which can cause the casing to warp. As the bentonite 

seal and cement grout are added, the augers will be pulled from the 

borehole at a pace to allow proper deposition within the 7.25-inch 

borehole and prevent downward migration of potential contaminants. 

Each of the shallow surficial monitor wells will be developed 

no sooner than 48 hours after completion of the well installation. 

The wells will be developed by air surge, pumping or bailing until 

pH, temperature, and conductivity have stabilized or until it is 

determined that further development will not decrease turbidity. 

If the well is air surged, pumped or bailed dry, the well will be 

allowed to recharge to continue development. The development water 

will be temporarily stored in 10,000-gallon mobile tankers as 

described in Section 5.15.2. 	The final disposition of the 

development water will be determined based upon the analytical 

results of samples collected from the tanker(s). 

The well casing will extend to 3 feet above grade and a larger 

diameter steel casing will be placed over the well casing and set 

into a concrete pad. The steel casing will have a small weephole 

at its base and a lockable cap. The concrete pad will be 3 feet x 

3 feet x 4 inches, sloped away from the well to promote surface-

water runoff. Four 2-inch diameter steel posts cemented in the 

ground to a depth of 3 ft bls will be spaced around monitor wells. 

Each monitor well will be surveyed by a registered 

professional surveyor for planar coordinates and elevation. The 

survey will be conducted in accordance with the procedures 

described in Section 5.14. 

5.10 Deep Surficial Monitor Wells 

aplAgt4ffo4pep surficial monitor wells are proposed in the deep 

surficial aquifer at OU1 (Figure 5-13). Table 5-2 contains well 

construction details and the rationale for the placement of each 
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deep surficial monitor well. The purpose of the deep surficial 

wells is to provide data to evaluate ground-water quality, and to 

help determine the hydraulic flow characteristics of the deep 

surficial aquifer. 	In addition, during installation of these 

monitor wells data on the vertical extent of soil contamination and 

lithology at OU1 will also be collected. 	The deep surficial 

monitor wells will be installed in the bottom 5 feet of the 

surficial aquifer to detect vertical migration of dissolved 

constituents and the potential presence of Dense Non-Aqueous Phase 

Liquids (DNAPLs) along the bottom of the aquifer. 

Deep surficial Monitor Wells MW-31, MW-28, and MW-34 are 

located in the vicinity of the former solvents disposal pits. Soil 

quality will be visually observed and tested for organic vapors 

with an OVA during drilling to evaluate the vertical extent of soil 

contamination that may be present. Ground-water samples collected 

from the wells will be used to evaluate the vertical extent of 

impacted ground water. 	If contamination is detected, the 

analytical data may also be used to obtain data for the evaluation 

of baseline risk. 

Deep surficial monitor wells to be installed adjacent to the 

drainage ditch at OU1 (MW-2, MW-4, MW-6, MW-22, and MW-25) are 

located to provide data to evaluate ground-water quality in the 

deep surficial aquifer around the drainage ditch area. Analytical 

results for ground water sampled from these monitor wells will be 

reviewed to identify a background monitor well and to evaluate the 

areal extent of detectable constituents in the deeper portions of 

the shallow aquifer at OU1. 

Deep surficial monitor wells to be installed at the northern 

and western periphery of the residential housing area (MW-15, 

MW-18, and MW-19) are located to detect contaminants in the deep 

surficial aquifer which may be migrating from OU1 into the 

residential housing area. These monitor wells may also provide 
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data to evaluate the areal extent of detectable constituents in the 

deep surficial aquifer at OU1 and the local hydraulic flow 

characteristics in the vicinity of the residential housing area. 

Deep surficial Monitor Wells MW-8, MW-12, and MW-14 are 

situated at locations where the projected northeastern extent of 

the hydrocarbon contamination is estimated. Data from these wells 

will be used to define the vertical extent of ground-water 

contamination that was identified in previous studies. 	If 

contamination is detected, the analytical data may also be used for 

evaluation of baseline risk at OU1. 

Each deep surficial monitor well will be drilled by the 

hollow-stem auger method with 15-inch O.D., 10.25-inch I.D. cast 

iron augers. The 15-inch borehole will be advanced 3 to 5 feet 

below the depth of contamination as detected by visual observation 

and OVA measurements. The 15-inch O.D., 10.25-inch I.D. augers 

will then serve as temporary surface casing to prevent vertical 

migration of contamination. 

The borehole will be advanced with 7.25-inch O.D., 4.25-inch 

I.D. cast iron augers drilling through the temporary surface 

casing. The borehole will be drilled to the base of the surficial 

aquifer estimated to be approximately 40 ft bls. 	Split-spoon 

samples will be collected at continuous 2-ft intervals during 

drilling of the well borehole and the physical characteristics will 

be described in detail using the USCS. 	Organic vapor 

concentrations of each sample will be measured by the head space 

method using an OVA. 

The boreholes will be drilled as near to plumb as possible to 

assist in proper casing alignment and placement of the sand pack 

and cement seal. Centralizers will be used when necessary to 

assist in plumbness and alignment of the wells; centralizers will 

not be installed on the screened portion of any well. 
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Drill cuttings will be temporarily contained in one of three 

disposal pits described in Section 5.15.1. The selection of which 

pit to utilize when disposing of cuttings from specific borings is 

aso presented in Section 5.15.1. The final disposition of the 

drill cuttings and fluids will be determined based upon analytical 

results of samples collected from the pits. 

Deep surficial monitor wells will be constructed of a 5-ft 

section of 2-inch diameter, 0.010-inch slotted, PVC well screen 

attached to Schedule 40 threaded PVC casing extending 3 feet above 

land surface. A 2-ft section of closed-end casing will be attached 

to the bottom of-  the well screen to collect sediments which may 

accumulate in the wells. A construction diagram of a typical 

shallow deep monitor well is shown in Figure 5-16. 

PVC has been determined to be the most appropriate well 

construction material for wells installed at OU1. 	The 

justification for this decision has been provided in a report to 

EPA- entitled "Justification for the Use of Rigid Polyvinyl Chloride 

Monitor Well Casing and Monitor Well Screen at Operable Unit One, 

Naval Air Station, Jacksonville, Florida" 	(Geraghty & Miller, 

1991b). 

The annular space between the monitor well screen and the 

7.25-inch borehole will be filled with graded 20/30 silica sand 

pack from the bottom of the borehole to 2 feet above the top of the 

well screen using the tremie method. A 2-ft thick bentonite seal 

will be placed above the sand pack in each well to prevent downward 

migration of cement grout. The seal will consist of bentonite 

pellets and will be installed by the tremie method. After allowing 

approximately 30 minutes for the bentonite to hydrate, the 

remaining annular space above the bentonite will be filled to land 

surface with cement grout by the tremie method. When filling the 

annular space with cement grout, the hollow-stem augers will be 

removed at a pace to allow proper deposition of the cement grout 
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into the borehole to prevent migration of potential contamination. 

The cement grout will consist of a mixture of Portland Type I 

cement (ASTM C150) and water in the proportion not to exceed seven 

gallons of clean water per bag of cement (94 pounds). 

Additionally, 2 to 5 percent by weight of bentonite powder shall be 

added to the grout to prevent shrinking and to control the heat of 

hydration during grouting, which can cause the casing to warp. 

Each of the deep surficial monitor wells will be developed no 

sooner than 24 hours after completion of the well. The wells will 

be developed by air surge, pumping or bailing until pH, 

temperature, and conductivity have stabilized or until it is 

determined that further development will not decrease turbidity. 

If the well is air surged, pumped or bailed dry, the well will be 

allowed to recharge to continue development. Development water 

will be pumped into 10,000-gallon tankers as described in 

Section 5.15.2. The final disposition of the development water 

will be determined based upon the analytical results of samples 

collected from the tanker(s). 

The well casing will extend to 3 feet above grade and a larger 

diameter steel casing will be placed over the well casing and set 

into a concrete pad. The steel casing will have a small weephole 

at its base and a lockable cap. The concrete pad will be 3 feet x 

3 feet x 4 inches, sloped away from the well to promote surface-

water runoff. Four 2-inch diameter steel posts will be spaced 

around monitor wells located in areas of heavy traffic. Each steel 

post will be cemented in the ground to a depth of 3 ft bls. 

Each monitor well will be surveyed by a registered 

professional land surveyor for planar coordinates and elevation. 

The surveying will be in accordance with the procedures described 

in Section 5.14. 
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Revision 1 

5.11 Ground-Water Sampling 

Ground-water samples will be collected from all new monitor 

wells installed at OU1. Ground-water sampling will be conducted in 

accordance with Section 4.6 of the OU1 FSP (Appendix 5.4.2). All 

samples will be analyzed for the constituents listed in Table 1-1 

of the QAPjP (Appendix 5.4.1), including the TCL VOCs, TCL BNAs, 

PCBs, Pesticides, TAL, gross alpha, gross beta, radium 226, and 

radium 228. 

5.12 Hydraulic Testing 

In-situ permeability testing will be performed in all of the 

new monitor wells in order to determine a range of hydraulic 

conductivity values in the surficial aquifer and to confirm the 

results of the previous pumping test performed at OU1. Five of the 

monitor wells will potentially be those adjacent to the borings 

from which samples are to be collected for geotechnical analyses. 

Section 3.2.4.5 of the Basic Site Work Plan (Volume 4) presents the 

methodology and calculations for in-situ permeability testing. 

5.13 Water-Level Measurements 

Ground-water and surface-water levels will be measured in 

order to prepare a water-table contour map and to determine the 

direction of ground-water and surface-water flow. Four staff gages 

will be installed within the ditches around the Oil and Solvents 

Disposal Pits Area at the locations of the piezometers to determine 

surface-water level elevations and ascertain surface-water flow 

directions as well as ground-water/surface-water hydraulic 

relationships. Ground-water levels will be measured in each new 

monitor well. The water levels will be measured on at least two 

occasions during each sampling event. All measurements will be 

referenced to the datum established in Section 5.15 to determine 

the configuration of the water-table surface and the direction of 

ground-water flow. Water-level measurements in monitor wells and 
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piezometers will be taken in accordance with Section 4.6.1 of the 

OU1 FSP (Appendix 5.4.2), while surface-water measurements will be 

taken in accordance with Section 4.8 of the OU1 FSP 

(Appendix 5.4.2). 

5.14 Location and Elevation Survey 

Vertical and horizontal control at the Oil and Solvents 

Disposal Pits Area has already been established from two existing 

survey monuments. Location coordinates and elevations shall be 

established for each piezometer, staff gage and monitor well by a 

registered professional surveyor. 	Location coordinates and 

elevations for soil samples, soil borings, and surface-

water/sediment sampling points will be surveyed by the field crew. 

The horizontal coordinates for all sampling locations shall be to 

the nearest 1.0 ft and referenced to the State Plane Coordinate 

System. Elevations to the closest 0.01 ft shall be established for 

the top of the casing (measuring point) at each monitor well, 

piezometer and staff gage. Elevations to the closest 0.1 ft shall 

be established on the ground surface for each boring and surface-

water/sediment sampling site. These elevations shall be referenced 

to the National Geodetic Vertical Datum of 1929. 

5.15 Disposal of Investigation-Derived Wastes 

Investigation-derived wastes (IDWs) include the drill 

cuttings, drilling muds, development water, and purge water from 

monitor well sampling. There are two types of IDWs that will be 

generated during the drilling program at OU1. 	Investigation- 

derived soil waste will consist of drill cuttings and fluids 

generated during the drilling program. Drill cuttings and fluids 

are the naturally-occurring solids (soil, rock fragments) and 

ground water removed from the borehole during drilling. 

Investigation-derived water waste will consist of development water 

and purge water removed from a monitor well prior to sampling. 
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Investigation-derived soil waste will be disposed into unlined pits 

onsite. The investigation-derived water waste will be contained in 

mobile tankers. 

Investigation-derived soil and water waste will be disposed 

within the Area of Contamination (AOC). 	The AOC has been 

preliminarily delineated (Figure 5-17) for the purpose of defining 

an area for the management of IDW. Based upon data generated 

during the field program for the RI, the boundaries of one AOC may 

be adjusted to appropriately and accurately reflect the actual 

location of contaminated media. 

5.15.1 Investigation-Derived Soil Wastes 

The Navy will construct three disposal pits within the AOC at 

OU1 to store investigation-derived soil wastes generated during the 

OU1 drilling program. The disposal pit locations are shown on 

Figure 5-18. Drill cuttings and fluids will be transported from 

each monitor well, deep soil boring, and piezometer to the disposal 

pits using A roll-off truck or vacuum truck. 

Disposal Pits No. 1 through No. 3 will be constructed at 

locations identified in Figure 5-18. The size of each pit is 

designed to contain the drill cuttings and fluid from specific 

piezometers, monitor wells, and soil borings. 

Each disposal pit will be excavated to 3 ft bls. A berm will 

be constructed along the edge of the disposal pit using the soil 

excavated from the pit. The berm will extend a minimum of 2 ft 

above grade. After each load of IDW is deposited into the disposal 

pit, and at the end of each working day, a Visqueneni  plastic cover 

will be placed over the top of each disposal pit to minimize storm- 

water infiltration and to control human and animal exposure. 	A 

small drainage trench will be excavated around the disposal pits to 

direct storm-water runoff away from the pit to the drainage ditch 
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system. Each disposal pit will be enclosed by a 3-ft safety fence 

and will have "Hazardous Materials" and "No Smoking" signs posted. 

Disposal Pit No. 1 (Figure 5-19) will be constructed to 

dimensions of 11 ft (length) x 11 ft (width) x 3 ft (depth) in an 

area where oil and solvents-impacted soil and ground-water has been 

identified within the OU1 AOC. Previous soil and ground-water 

quality investigations, and the recent cone penetrometer survey 

performed by the USACE (1991) have concluded that soil and ground 

water in the area of Disposal Pit No. 1 has been impacted with oil 

and solvents. Drill cuttings and fluids generated during the 

installation of Monitor Wells MW-13, MW-14, MW-29, MW-30, and MW-31 

(Figure 5-13) will be transported and disposed into Disposal Pit 

No. 1. These wells are in the vicinity of Disposal Pit No. 1 

within the same area impacted by oil and solvents. Drill cuttings 

and fluids from Monitor Wells MW-33 and MW-34, located in the 

vicinity of the former solvents disposal pits, will also be 

disposed of into Pit No. 1 as the cuttings and fluids are 

anticipated to contain relatively high levels of contamination. 

The drill cuttings and fluids generated during the installation of 

these wells will not further impact the oil and solvents- 

contaminated area. 	The investigation-derived wastes will be 

retained onsite until the baseline risk has been assessed for OUl. 

Disposal Pit No. 2 (Figure 5-20) will be constructed to 

dimensions of 12 ft (length) x 25 ft (width) x 3 ft (depth) to 

store drill cuttings and fluids generated during the installation 

of Monitor Wells MW-1 through MW-12, MW-15 through MW-28, MW-29, 

MW-32, and the piezometers. The disposal pit will be located 

outside the oil-impacted area and will contain the drill cuttings 

and fluid from drilled boreholes within the AOC, but outside the 

area identified as the oil-impacted area. The drill cuttings and 

fluids from these wells are not expected to be highly contaminated. 

If during drilling, the cuttings appear contaminated based on 

visual observations of staining or high OVA measurements, the 
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cuttings will be dispersed into Disposal Pit No. 1 instead. After 

the drilling program is complete, analytical testing of the 

contents of Disposal Pit No. 2 will be performed and final 

disposition alternatives will be evaluated. 

Disposal Pit No. 3 (Figure 5-21) will be constructed to 

dimensions of 12 ft (length) x 49 (width) x 3 ft (depth) and will 

be used to store cuttings and drilling mud generated during the 

drilling of deep soil borings SB-1 through SB-5. The disposal pit 

will be located outside the oil-impacted area and will contain the 

drill cuttings and drilling mud from the deep soil borings. After 

the drilling program is complete, analytical testing of the 

contents of Disposal Pit No. 3 will be performed and final 

disposition alternatives will be evaluated. 

5.15.2 Investigation-Derived Water Wastes 

Development water and purge water generated from the monitor 

wells during the OU1 field program will be temporarily stored in 

10,000-gallon mobile tankers. The tankers will be parked at the 

location identified in Figure 5-18. After the OU1 field program is 

complete or when a tanker becomes full, a sample of the contents of 

the tankers will be collected and analyzed for constituents 

identified in Table 1-1 of the QAPjP (Appendix 5.4.1). Analytical 

results will be evaluated to determine final disposition of the 

contents of each tanker. 

5.16 Contamination Reduction Zone 

A Contamination Reduction Zone will be established at OU1 for 

decontamination of equipment and personnel during field activities. 

The Contamination Reduction Zone will be located adjacent to the 
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eastern drainage ditch (Figure 5-22) with access controlled so that 

equipment and personnel must exit the Exclusion Zone via the 

Contamination Reduction Zone. After equipment and personnel have 

been decontaminated, they will exit via the OU1 access road which 

leads offsite to Child Street. 

Figure 5-23 shows the decontamination pad layout. The plan 

view of the decontamination area and construction details are 

presented in Figures 5-24 and 5-25. The decontamination pad will 

be constructed on visquene with fiber-reinforced concrete to 

dimensions of 75 ft (length) x 30 ft (width) x 8 inches 

(thickness). The decontamination pad will be sloped toward the 

drainage ditch approximately 1.5%. 	Rinsate and storm water 

draining from the decontamination pad will drain onto a PVC-lined 

outfall structure and into the adjacent drainage ditch. The PVC 

lined outfall structure will consist of visquene attached to PVC 

borders which will direct rinsate draining from the decontamination 

pad to the drainage ditch (Figure 5-25, Section B-B'). Gravel will 

be placed on top of the visquene to keep it in place. 

Adjacent to the decontamination pad will be an isolated area 

where the isopropyl alcohol decontamination process will be 

performed. The isopropyl alcohol decontamination area will be 

constructed with sealed, fiber-reinforced concrete to dimensions of 

25 ft (length) x 25 ft (width) x 4 inches (thickness). This area 

will be isolated from the decontamination pad by curbs which are 

designed to control runoff from the isopropyl alcohol area 

(Figures 5-24 and 5-25). 

The Contamination Reduction Zone has been designed for three-

phased decontamination. The first phase will be performed on the 

southern half of the concrete pad where solids will be rinsed from 

personnel and equipment with water from an adjacent fire hydrant. 

The second phase will be performed on the northern half of the 
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concrete pad where equipment will be steam cleaned (water and 

microsoap) and rinsed with deionized water. The concrete pad has 

been designed to direct rinsate generated during each of these 

decontamination procedures into the drainage ditch system. A final 

decontamination phase will be performed for ancillary drilling and 

sampling equipment at an isolated area on the concrete 

decontamination pad. The final decontamination procedure will 

consist of an isopropyl alcohol mist rinse followed by a deionized 

water mist rinse. This isolated area will be designed to contain 

any deionized water and isopropyl alcohol that may drip from 

equipment after the final decontamination procedure. 	This 

containment will assist in preventing the final decontamination 

rinsate from draining to the drainage ditch system and will allow 

time for the isopropyl alcohol to volatilize without affecting 

ground water, surface water or soil. 
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6.0 SCHEDULE 

The schedule for the RI/FS events for OU1 through the Record 

of Decision is contained in the Site Management Plan (Volume 1, 

Appendix 1.6). Figure 6-1 presents the sequence of events and 

duration, in calendar days, for the RI field investigations at OUl. 
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7.0 PROJECT MANAGEMENT 

The project organization chart for OU1 activities is shown on 

Figure 7-1. Project management for the OU1 investigations will be 

performed in accordance with the procedures outlined in the Project 

Management Plan in Section 2.0 of Volume 1, Organization and 

Planning. 
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8.0 QUALITY ASSURANCE/QUALITY CONTROL 

The OU1 Sampling and Analysis Plan is included as Appendix 5.4 

of the document. Appendix 5.4.1 contains the Quality Assurance 

Project Plan (QAPjP) for OU1, the Oil and Solvents Disposal Pits 

Area. The QAPjP references the Quality Assurance Program Plan 

(QAPP) (Appendix 4.4.1) of the Basic Sampling and Analysis Plan 

(BSAP) (Appendix 4.4 of the Basic Site Work Plan, Volume 4). 
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9.0 HEALTH AND SAFETY PLAN 

The Health & Safety Plan for the Oil and Solvents Disposal 

Pits Area is the Site Health & Safety Plan, Appendix 1.5 of Volume 

1, Organization and Planning. Appendix 5.5 contains an OU1 Health 

and Safety Checklist. Figures 1 and 2 of Appendix 5.5 show the 

emergency hospital routes from the Oil and Solvents Disposal Pits 

Area to the Base and local hospitals, respectively. The closest 

hospital to OU1 is the Base Hospital (Figure 1, Appendix 5.5); 

this hospital is to be used only in life-threatening emergencies. 

The local hospital, the Humana-Orange Park Hospital (Figure 2, 

Appendix 5.5), Ls to be used for all other emergencies. 	A 

laminated map showing the emergency hospital routes and important 

telephone numbers will be kept on the dashboard of each field 

vehicle throughout field investigations. 

Selected sections of the OU1 Health & Safety Checklist have 

been partially completed as appropriate. The remaining sections 

will need to be completed in the field by the Safety and Health 

Supervisor prior to the initiation of field investigations at 0U1. 

All field investigations are currently planned to be conducted 

at modified Level D as defined in the OU1 Health and Safety 

Checklist. Properly-fitted personal respirators will be readily 

available in each field vehicle for immediate upgrade to Level C, 

if necessary. 
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1. As discussed during reference (a), Radiological Affairs 
Support Office (RASO) provided assistance to Naval Air Station, 
Jacksonville during 1973 for a contaminated soil cleanup 
operation. Enclosure (1) is a report of that assistance and may 
be of help in your current project at Jacksonville. 
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ABSTRACT 

During a Radiological Affairs Support Office (RASO) 
technical assistance visit to the Naval Air Station (NAS) 
Jacksonville, Florida on 8-9 January 1973, RASO was 
informed of the existence of a no longer used radioactive 
radium waste burial site, and was informally requested 
to evaluate the burial site for possible radiological hazards. 

During the period 20-22 February 1973, RASO obtained 
and evaluated several soil and water samples from the 
burial site. As a result, RASO recommended that all 
radium waste material and contaminated soil be removed 
and disposed of at an Atomic Energy Commission (AEC) 
licensed burial site, and that the land be returned to a 
condition acceptable for general use. 

During the period 5-29 November 1973, RASO provided 
technical assistance during the radium waste removal effort, 
and performed a final evaluation of the burial site. Based 
upon the results of the final surveys, a radiological hazard 
no longer exists and the area is acceptable for general use. 
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I. BACKGROUND 

A. In accordance with reference (a), a Radiological Affairs Support Office 
(RASO) technical assistance visit was conducted at the Naval Air Rework Facility 
(NAVAIREWORKFAC), Jacksonville, Florida, 8-9 January 1973. During the 
visit, Mr. Roland Byrd, NAVAIREWORKFAC Radiation Protection Officer 
(RPO), informed the RASO team of the existence of a no longer used radium 
burial site located on NAS, Jacksonville. The radium waste burial site was 
used for the disposal of waste generated during the operation of a radium paint 
stripping facility. Mr. Byrd informally requested RASO assistance in evalu-
ating the safety aspects of the burial site. Reference (b) requested further 
RASO assistance in evaluating the extent of the hazard. 

B. An initial survey of the site was conducted on 9 January 1973 and the 
results are shown in Appendix A. A second RASO visit was made during the 
period 20-22 February 1973 to conduct a thorough radiation survey and to 
gather and analyze soil and water samples from the burial site. The results 
of the survey and sample analyses are provided in Appendices B and C 
respectively. 

C. Based on the information presented in Appendices A, B, and C, as 
well as plans for construction of family housing in the area, it was determined 
that the radium waste burial site presented a potentially hazardous situation. 
A decontamination program to remove the radioactive items and contaminated 
soil and to return the land to a condition acceptable for general use was recom-
mended by RASO. Reference (c) officially requested assistance from RASO to 
carry out the program. 
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II. DISCUSSION 

A. Selection of Contaminated Soil and Water Standards 

1. Prior to removing the contaminated items and soil it was necessary 
to determine standards for contaminated soil. Because no 1J. S. Government 
Agency establishes maximum permissible concentration (MPC) for radioactivity 
in soil, the USSR standard of 10 times the MPC in water, as stated in Annex 
II of reference (d), was selected. In applying this standard, the U.S. MPC of 
3 x 10-5  uCi/ml for insoluble radiuml in unrestricted water as published in 
Title 10 Code of Federal Regulations, Part 20 was utilized. This resulted in 
an MPC standard of 3 x 10-4  uCi/gm. 

2. An external gamma radiation standard of 0.05 millirem per hour 
maximum above background was also utilized in accordance with Appendix D. 

B. Selection of Instrumentation 

1. Preliminary investigations to determine how to measure the specific 
activity in soil and water with portable field survey instruments were performed. 
A rapid and reliable method for use in the field was needed to replace the time 
consuming method of sample collection, preparation, and counting with laboratory 
instruments. 

2. The result of the investigations was the design, fabrication, and 
testing of a one-inch thick portable lead shield used in conjunction with a PRM-
5N/SPA-3 scintillation detection system. Radium standards were purchased 
and from these, known water and soil samples were prepared for testing and 
calibration purposes. Considering background counts, length of sample counting 
times, sample size, and counting system efficiency, this counting system proved 
statistically reliable for analysis of soil and water samples for radium concen-
trations below MPC standards selected in subparagraph II.A. 1 above. 

3. The external gamma radiation level was measured with an AN/P DR-27 
Geiger-Mueller survey instrument calibrated with a radium standard. 

1. The radium was considered insoluble since the chemical form was determined 
to be radium sulfate, and the activity in drainage water was determined to be 
radon and its daughter products and radium in particulate matter, but not measurable• 
quantities of dissolved radium. 

C66Z 
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C. Decontamination Process 

1. During the period 5-29 November 1973, RASO assisted with the 
decontamination and waste packaging effort, and performed final surveys of the 
area. 

2. Prior to beginning the removal process, all personnel involved 
were issued film badges, given baseline radon breath analysis, and instructed 
in the safe handling of radioactive material and protective measures required 
during the decontamination procedure. 

3. The fence surrounding the burial site and growth covering the 
site were cleared. The soil was scooped up with a backhoe and monitored 
with the AN/PDR-27 survey instrument. Each scoop of soil exhibiting gamma 
radiation levels greater than 0.05 mR/hr above background was placed in 
55 gallon drums for disposal. After removal of the bulk of the contaminated 
soil, contaminated spots were located and removed. After this was completed, 
random digging was conducted to assure that no contaminated soil was over-
looked. The contaminated soil in the west side extended to a depth of approxi-
mately 4i feet. Several contaminated objects were located in the east side; 
however, very little of this soil was contaminated. Since larger contaminated 
items were buried in the east side, digging and measuring extended to a depth 
of approximately six feet. 

4. As each barrel of contaminated soil was filled and closed, it was 
stenciled "RADIOACTIVE - LSA" (low specific activity). Barrels were placed 
three to a pallet and one smear taken covering the three barrels and the pallet. 
Results of all smears taken on barrels, pallets, digging equipment, and all 
hand tools were less than 100 dpm/100 cm-. No incidents of personnel con-
tamination occurred. 

5. A total of 501 barrels of contaminated soil as radioactive-LSA 
material were removed from the burial site. Representative samples from 
barrels exhibiting higher than average radiation survey readings were collected 
and analyzed, and the results used to estimate a total curie content of 60.4 
mCi in the soil removed from the burial site. 

6. Prior to filling the pit with surrounding soil, final soil samples 
were obtained. Results of those samples and water samples taken downstream 
from the burial site are given in Appendices E and F respectively. 
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D. Final Site Survey 

1. A survey of the open pit after removal of the contaminated soil 
is included as Appendix G. 

2. The final site survey, taken after filling of the pit and leveling 
the entire area, is prov ided as Appendix H. 

E. Personnel - Appendix J is a listing of personnel involved in the 
decontamination effort. 
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III. CONCLUSION 

The radioactive waste material and contaminated soil has been removed, 
packaged, and labeled and is ready for transport to an AEC licensed waste 
burial site. All final measured values are within the standards described in 
Section II(A). Upon shipment of the 501 drums, the radiological hazard will 
have been removed and the burial site area can be returned to general use. 
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used for burial of large objects including a contaminated desk. The west 
section was used to dispose of small objects. 
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APPENDIX B 
SURVEY OF RADIUM WASTE BURIAL SITE 

NAS, JACKSONVILLE, FLORIDA 
20-22 FEBRUARY 1973 

Survey results in counts per minute as measured 
with an Eberline PRM-5N with a scintillation 
crystal probe at twelve inches above ground. 
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APPENDIX C 
SOIL SAMPLE RESULTS 

RADIUM WASTE BURIAL SITE 
NAS JACKSONVILLE, FLORIDA 

20-22 FEBRUARY 1973 
TABLE I 

Recommended MPC for Radium = 3x10-7  uC i/gm (soluble) 
3x10-4  uCtigrm (insoluble) 

SAMPLE NO. 
AND DEPTH 

GROSS ACTIVITY 
IN uCi/gm 

Beta-Gamma 

#1-Surface 
#1-12" 
#2-Surface 
#2-12" 

5.19 x 10-3  
3.5 x 10-3  
1.45 x 10-5  
MS (6.28 x 10-6) 

#3-Surface 1.67 x 10-2 
#3-12" 7.62 x 10-5  
#4-Surface 3.02 x 10-4  
#4-12" MS (6.28 x 10-6) 
#5-4" 2.25 x 10-3  
#5-12" 1.67 x 10-3  
#6-Surface MS (6.28 x 10-6) 
#6-12" 2.93 x 10-6  
#7-Surface MS (6.28 x 10-6) 
#7-12" MS (6.28 x 10-6) 

Alpha 

#1-Surface 3.62 x 10-4  
#1-12" 1.65 x 10-4  
#2-Surface 3.6 x 10-7-  
#2-12" MS (3.33 x 10-7) 
#3-Surface 1.04 x 10-3  
#3-12" 6.2 x 10-6  
#4-Surface 2.4 x 10-5  
#4-12" 3.6 x 10-7  
#5-4" 1.25 x 10-4  
#5-12" 1.07 x 10-4  
#6-Surface 4.5 x 10-7  
#6-12" 1.4 x 10-6  
#7-Surface MS (3,33 x 10-7„) 
#7-12" MS (3.33 x 10 1 ) 

MS = Minimum Sensitivity 

12 



APPENDIX C 
WATER SAMPLE RESULTS 

RADIUM WASTE BURIAL SITE 
NAS JACKSONVILLE, FLORIDA 

20-22 FEBRUARY 1973 

TABLE II 

Recommended MPC for Radium - 3 x 10-8  uCi/m1 (soluble) 
3 x 10-5  uCi/m1 (insoluble) 

- SAMPLE 
	

GROSS ACTIVITY 
LOCATION 
	

IN uCi/m1 

Beta-Gamma 

#1 	 6.15 x 10-6  
#2 	 2.88 x 10-5  
#3 	 1.14 x 10-4  
#4 	 9.4 x 10-5  
#5 	 MS (2. 54 x 10-6) 

Alpha 

#1 	 1.94x 10-6  
#2 	 7.86 x 10-6  
#3 	 2.14 x 10-5  
#4 	 1.62 x 10-3  
#5 	 2.31 x 10-7  

13 
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APPENDIX D 

DEPARTMENT OF THE NAVY 
NAVAL FACILITIES ENGINEERING COMMAND 

200 STOVALL STREET 
ALEXANDRIA, VA 22332 

04230 
5100.00/1 
Ser: 152 
18 MAY 1973 

From: Commander, Naval Facilities Engineering Command 
To: 	Officer in Charge, Naval Nuclear Power Unit, Fort Belvoir 

Subj: Radium Content of Construction Related Materials/Areas 
at NAS/JAX Burial Ground 

Baal: (1) 10 CFR 12, "Grand Junction Remedial Action Criteria," 
Federal Register, 6 Dec 1972 

1. Paragraph 12.7(b)(1) of enclosure (1) contains numerical guidance 
for the assessment of risk associated with ground level concentrations 
of uranium and radium, and is forwarded for your information and use. 

2. Request Naval Nuclear Power Unit insure that proposed decontamina-
tion plan for NAS/JAX is not inconsistent with enclosure (1). 

D. STARR 
By direction 
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swine canna. sen is hereby amended in 
following respects: 

In I 76.2, paragraph (e) (4) renting to 
the State of New Jersey is amended to 
read: 

(e) • • • 
(4) New Jersey. (I) That portion of 

the State of New Jersey comprised of 
all of Camden and . Gloucester Counties. 

(11) That portion of 1-lunterdon County 
comprised of Delaware, East Amwell, 
West Amami!. rend Raritan Townships. 

(111) That portion of Middlesex County 
comprised of CranburY. Monroe, Plains-
boro, and South Brunswick Townships. 

(Iv) That portion of 'Mercer County 
comprised of East Windsor and West 
Windsor Townships. 
(Sees. 4-7. 23 Stat. 32. as amended: secs. 1 

-and 2. 32 Stat. 791-782. as amended: secs. 
1-4. 33 Stat. 1254. 1255. as amended: sec. 1. 
73 Stat. 481: secs. 3 ar.d 11. 73 Stat. 130. 132: - 
21 U.S.C. 111-113. 114g. 115. 117, 120. 121. 
123-120. 134b. 13f: 29 P.R. 16210. as 
amended. 36 P.R. 20707. 21529. 21530. 37 F.R. 
6327.6305.) 

Effective date. The foregoing-amend-
ment shall become effective upon 
issuance. 	 • 

The amendment quarantines all of 
Camden and portions of Hunterden. 
Middlesex. and Mercer Counties in New 
Jersey because of the existence of ho: 
cholera. This action is deemed necessary 
to prevent further spread of the disease. 
The restrictions pertaining to the inter-
state movement of swine and swine 
products from or through quarantined 
areas as contained. In 9 CPR Part 18. as 
amended, will apply to the quarantined 
areas. 

The amendment imposes certain 
further restrictions necessary to prevent 
the interstate spread of hog cholera. and 
must be made effective immediately to 
accomplish its purpose in the public in-
terest. It de= net appear that public 
participation in this rule-making pro-
ceeding would make additional relevant 
information csailable to the Department. 

Accordingly, under the administrative 
procedure provisions in 5 U.S.C. 553, it 
is found upon :cod cause that notice and 
other public procedure with respect to 
the amendment are impracticable. un-
necessary and contrary to the public. in-
terest. and good cause is found for mak-
ing it effective less :hau 30 days after 
publication in the FEDZMAL R=ISTZT- 

' Done at Washington, D.C.. this 30th 
day of November 1972. 

G. H. Nur. 
Acting Administrator. Anneal 

and Plant Health, Inspection 
Service. 

[FR Doc.72-20305 2-11:d 12-5-72;6:53 alai 

Title 1[3-KriTi:::1G 
Chapter 1-Atomic Energy 

Commission 

PART 12--G?..I.ND JUNCTION 
REMEDIAL ACTION CRITE?.1A 

• Notice Ls hereby given that the Gen-
. brat Manager of the U.S. Atomic Energy 

RULES AND R7.GULAT1ONS. 

Commission (AEC) has established 
criteria for determination by the A.EC of 
the need for. priority of and selection of 
appropriate remedial action to limit the 
exposure of individuals in the area of 
Grand Junction. Cola.. to radiation ema-
nating from uranium mill tailings which 
have been used as a construction-related 
material. AEC participation in a State 
of Colorado proerarn to assess and under-
take such remedial action was authorized 
by Public Law 92-.314, enacted on June 16, 
1972. 

Written comments on pioposed criteria 
were solicited by AEC in 37 F.R. 22391, 
dated October 19. 1972. All comments 
received were taken into consideration in 
the establishment of the criteria. • 
Sea 
12.1 Purpose. 
122 Scope. 
12.3 12.4 Deacitiona. ' 

Interpretations. 
12.5 Communications. 
12.6 Gencal radiation exposure 

criteria for remedial action. 
12.7 Criteria for drerraination of possible 

need for retr.edia/ action. 
12.5 Determination of possible need for 

remedial action when criteria have 
not been met. • 

13.9 Factors to be considered in determina-
tion of order of priority for remedial 
action. 

12.10 Selection of appropriate remedial 
action. 	 ° 

Atrrnoarrr: The provisions of this Part 12 
issued under section 203. 65 Stat. 224. 

§ 12.1 Purpose. 	• 
(a) The regulations in this part eetab-

lish the criteria for determination by 
the Commission of the need for, priority 
of and selection of appropriate remedial 
action to limit the exposure of indi-
viduals in the area of Grand Junction. 
Colo., to radiation emanating from 
uranium mill tailings which have been 
used as a construction-related material. 

(b) The regulations in this part are 
Jawed pursuant to Public Law 92-314 (86 
Stat. 222) of June 16. 1972. 
§ 12.2 Scope. 

The regulations in this part apply to 
all structures in the area of Grand Junc-
tion. Colo. under or adjacent to which 
uranium mill tailings have been used as 
a construction-related material between 
January I, 1951. and Jun: 16, 1972, in-
clusive. 
§ 12.3 Definitions. 

As used in this part: 
(a) "Area of Grand Junction. Colo.." 

means .1esa. County. Colo. 
(b) •"Backzround" means radiation 

arising from cosmic rays and radioactive 
material other than cranium mill tail-
ings. 

(c) "Commission" means the U.S. 
Atomic Energy Commission or any duly 
authorized representative thereof. 

(d) " Cons t rac ticn-rea ted material" 
means any material used in the construc-
tion of a structure. 

(e) "External garnma radiation lever 
means the average gamma radiation ex-
posure rate for the habitable area of a. 
structure as measured near floor level  

C "Indoor radon daughter concen- 
- 

trzaen level" meens that concentratior 
of radon daughters determined by: (1) 
Averaging the results of 6 air sample: 
each of at least 100 hours duraV 	.ac 
taken at a minimum of 4-weak 	ah 
throughout the year in a habit:. 	.re: 
of a structure, or (2) utilizing some tithe: 
procedure approved by the Commission 
. (g) "Milliroenteen (mR) means : 
unit equal to one-thousandth (1/1600: 
of a roentgen which roentgen is define( 
as an exposure dose of X or ganim.• 
radiation . such that the aesociatei 
corpuscular emission. per 0.001293 gra= 
of air produces. in air, ions carrying oa 
electrostatic unit of quantity of electric 
ity of either sign. 

(h) "Radiation" means the electrc 
magnetic energy (gamma) and the par 
ticulate radiation (alpha and beta 
which emanate from the radloactn-
pdroiedecyuctsof radium and its dauzhte 

(1) "Radon daughters" means the cor 
secutive decay products of radon-22. 
Generally, these include Radium 
(polonium-218), Radium E (feed-213 .  

Radium C (bismuth-214). and Radii 
C' (polonium-214). 

(j) "Reinedial action" means any at 
tion taken with a reasonable expecratic 
of reducing the radiation exposure ri 
suiting from uranium mill tailings whiz 
have been used as construction-re:at: 
material in and around structures in tt 
area of Grand Junction, Colo. 

"(k) "Surgeon General's guideline. 
means radiation guidelines related 
uranium mill tailings prepared 	r 
leased by the atIce of the aTa 	aea 
General. Department of HealL 
tion and Welfare on July 27. 1970. 

(1) "Uranium mill trallnes" meet 
tailings from a uranium milling over: 
tion involved in the Federal urani•‘: 
procurement program. 

(in) "Working Level" (aVL) mgr. 
any combination . of short-lived ran 
daughter products in 1 liter of air te 
will result in the ultimate ernession 
1.3 x10.1  MeV of potential alpha erner: 
§ 12.4 ° Interpretations. 

Except as specifically authorined 
the Commission in writing. no :eh 
pretation of the meaning of the re;.: 
Lions in this ;art by an cf.lcer C:: e 
ployee of the Conimission other 
written interpretation by ti.e Caen 
Counsel will be recoenized to be big:_ 
upon the Commission.. 
§ 12.5 Communications. 

Except where otherwise specifect 
this part, all ceraraunicatiens concern 
the regulations in this part should be 
dressed to the Director. Dtvisten 
Operational Safety. U.S. Atomic Bat 
Commission, Wa.shineton. D.C.. :2515 
§ 12.15 General radiation empuitsre I 

criteria for remt-ii ial actinic. 

The basis for undertaking reale 
• action shall be the eppiicaba 

Published by the Surzeon 
United Stated. These geale:a. 
mend the foliowine graded eatien 
for remedial action In terms of ext.:. 

level 

• 
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c.- 

• door ration daughter concentration level 
(RDC) above background found within 
dwellings constructed on or with 
uranium mill tailin..n: 

mos 	HOC 	Recooustoulatteo. 

Greeter than 0.1 Custer Mtn 	Remedial action 
so ftrhr. 	0.C3 WI,. 	trichentpl. 

From 0.03 to 0.1 From 0.01 to 	Remedial :cum 
as Ram 	0.03 WI.. 	or be sue. 

geared. 
Less Jinn OAS 	7.4is dm 0.01 No reroodial ac- 

=Ribs. 	WI.. 	• Wm IstilestaL 

§ 12.7 Criteria for determination of pos. 
sible need for rentedial action. 

Once It is determined that a possible 
need for remedial action exists the record 

• owner of a structure shall be notified of 
that structure's eligibility for an engi-
neering assessment to confirm the need 
for remedial action and to ascertain the 
most appropriate remedial measure. if 
any. A determination of possible need 
will be made if as a result of the presence 
of uranium mill tailings under or adja-
cent to the structure, one of the following 
criteria is met: 

(a) Where Commission approved data 
on indoor radon daughter concentration 
levels are available: 

(1) For dwellings and schoolrooms: An 
indoor radon daughter concentration 
level of 0.01 WL or greater above back-
ground. 

(2) For other structures: An indoor 
radon daughter concentration level of 
0.03 WL or greater above background. • 

(b) Where Commission approved data 
on indoor radon daughter concentration 
levels are not available: 
-"ell) For dwellings and schoolrooms: • 

(I) An external ;amnia radiation level 
• of 0.05 ntR/hr. or greater above back-

ground. 
(Li) An indoor radon daughter con-

centratiou level of 0.01 WL or greater 
above background (presumed). 

(a) It may be presumed that if the 
external gamma radiation level is equal 
to or exceecs 0.03 mi"?.ihr. above back-
ground, the indoor radon daughter con-
centration level equals or exceeds 0.01 
WL above background. 

(b) It should be presumed that if the 
external gamma radiation level Is less 
than 0.001 mR• hr. above background, the 

-.indoor radon daughter concentration 
level is less than 0.01 WL above back-
ground, and no possible need for reme-
dial action exists. 

(c) If the external gamma radiation 
level is equal to or greater than 0.001 
mR/hr. above background but is less 
than 0.03 mR/hr. above background, 
measurements will be required to ascer-
tain the indoor radon daughter concen-
tration level. 

(2) For other structures: 
(i) An external gamma radiation level 

of 0.15 raRilir. above background aver- 
. aged on a room-by-room basis. 	.  

(ii) No presuumttons shall be made on 
the external gamma radiation 
door radon daughter concentration level  

relationship. Decisions will be 'made in 
individual cases based upon the results 
of actual measurements. 
§ 122 Determination of possible need 

for remedial action Idlers criteria 
have not been met. 

The possible need for remedial action 
may .be determined where the criteria 
in 1 12.7 have not been met if various 
other factors are present. Such factors 
include. but are not necessarily limited 
to, size of the affected area. distribution 
of radiation levels in the affected area, 
amount of tailings. age of individuals 
occupying affected area, occupancy time. 
and use-of the affected area. '- . 
§ 12.9 Factors to he considered in deter. 

Millnii0T1 of order 'of priority for 
remedial action. 

In determining the order of priority 
for execution of remedial action, con-
sideration shall be given. but necessarily 
limited to, the following factors: 

(a) Classification of structure. Dwell-
ings and schools shall be considered first. 

(b) Availability of data. Those struc-
tures for which data on indoor radon 
daughter concentration levels and/or ex-
ternal gamma radiation levels are avail-
able when the program starts and which 
meet the criteria in 1 12.7 will be con-
sidered first. 

(c) Order of application. Insofar as 
feasible remedial action will be taken 
in the order in which the application is 
received. 

(d) Magnitude of radiation level. In 
general. those structures with the high-
est radiation levels will be given primary 
consideration. 

(e) Geographical location of struc-
tures. A group of structures located in 
the same immediate geographical vicin-
ity may be given priority consideration 
particularly where they involve similar 
remedial efforts. 

(f) Availability of structures. An at-
tempt will be made to schedule remedial 
action during those periods when re-., 
medial action can be taken with mini- 
mum interference. 	• 

(g) Climatic conditions. Climatic con-
ditions or other seasonal considerations 
may affect the scheduling of certain 
remedial measures. 
§ 12.10 Selection of appropriate rente. 

dial action. 
(a) Tailings will be removed from 

those structures where the appropriately 
averaged external gamma radiation level 
is equal to or greeter than 0.05 rnil 
above background in the case of dteell-
ings and schools and 0.15 mil/hr. above 
background in the case of other struc-
tures. 

(b) Where the criterica in paragraph 
(a) of this section is not met. other 
remedial action techniques. including 
but not limited to sealants, ventila-
tion, and shielding may be considered 
in addition to that of . tailings removaL 
The Commission shall select the reme-
dial action technique, or combination of 
techniques, which it determines to be the 

(PR Doe.72-20806 riled 12-5-72:8:47 atal 
• 

Tit 49 TRAIISPORTATIO11. 
Chapter X--interstate Commerce 

• Commission 
SUBCHAPTER C--ACCOUNTS, RECOSOS, AND 

REPORTS 
(No. MIS (Sub-No. 1) 1 

PART 1201—RAILROAD COMPANIES 

PART 1202—ELECTRIC RAILWAYS 

PART 1204—PIPELINE 'COMPANIES 

PART 1205—REFRIGERATOR CAR 
LINES 

PART 1206—COMMON AND CON-
TRACT MOTOR CARRIERS OF PAS-
SENGERS • 

°PART 1207—CLASS I AND CLASS V 
COMMON AND CONTRACT.MOTOI 
CARRIERS OF PROPERTY 

PART 1208—MARITIME CARRIERS 

PART 1209—INLAND AND COASTAI 
WATERS 

PART 1210—FREIGHT FORWARDER! 

Accounting .for Federal Income Tem:: 
and Investment Tax Credin..Correcilor 

It is ordered, That the order sen-ec 
September 12. 1972, and appearing 1: 
the FEDERAL REGISTER. Tuesday. OC1D 

ber 3, 1072 (37 P.R. 20695) Is correcte:: 
as indicated. 

The following paragraph is deleted I. 
its entirety: 

Under the provisions of the Act th 
carriers' freedom to use the method c 
their choice is limited to the areas of 2C 
counting and reporting. The Conunissin 
reaf5rms its findings that the actr. 
Federal income taxes payable for eac 
year, based on the effective tax reenIc 
tions for the year and including red= 
tions in tax because of the investmer 
credit, shall be used as the proper expe:n 
to be considered in ratemaking proceee-
ings. 

Dated at Washington, D.C., this 3d da 
of November 1972. 

By the Commission, Commission 
Brown., 

Ism] 	ROBERT L. OSWALD. 
Secretary. 

(FR Doc.72-20042. Filed 12-5-72; !I :59 am ,  

;.„. 

gamma radiation level (EGR) and c 

RULES AND REGULATIONS . 	 25919 

nC appropriate under the circum-
stances. 

Dated this 27th day of November. 1072. 
Jaen A. EiLLIVOIR. • 

Acting General Manager. 
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APPENDIX E 
SOIL ANALYSIS RESULTS 

RADIUM WASTE BURIAL SITE 
NAS JACKSONVILLE, FLORIDA 

29 NOVEMBER 1973 

Background for PRM-5N/SPA-3 (scintillation) = 92.6 cpm 
Efficiency = 0.15% for 1500 gram sample 

SAMPLE NO. 
AND LOCATION 
	 mR/hr 	 uCi/gram 

#1 West Side (South end) 
	

0.03 	MS (1.82 x 10-6)Gamma 

42 West Side (North end) 
	

0.01 	6.23 x 10-5  Gamma 

#3 East Side (Center) 
	

0.01 	MS (L82 x 10-6)Gamma 

NOTE: During the course of work it was determined that soil reading less 
than 0.05 mR/hr would have a specific activity less than the MPC. For 
this reason only a few soil samples were taken after a thorough radiation 
survey using the AN/PDR-27. The samples taken were from the areas 
with the highest readings and were found to be below MPC. 



APPENDIX F 
WATER SAMPLE ANALYSIS RESULTS 

RADIUM WASTE BURIAL SITE 
NAS JACKSONVILLE, FLORIDA 

Background for PRM-5N/SPA-3 (scintillation) = 60.2 cpm 
MS = 2.37 x 10-6  uCi/m1 
Efficiency = 0.14% for a 1 liter sample 
MPC = 3.x 10-5  uCi/m1 (insoluble) 

SAMPLE LOCATION 
	

DATE 	 uCi/m1 

Drainage ftom site 	 7 Nov 	2.78 x 10-6  Gamma 

Drainage from site 	 29 Nov 	MS 

At bend in drainage ditch 	29 Nov 	MS 
(90' from site) 

At spring entering site 	29 Nov 	MS 

180 feet downstream 	29 Nov 	MS 
from site 

280 feet downstream 	29 Nov 	MS 
from site 

380 feet downstream 	29 Nov 	MS 
from site 

480 feet downstream 	29 Nov 	MS 
from site 

NOTE: Activity in drainage water as shown in Appendix C was due largely 
to radon and radon daughter products, a.' activity dropped sharply with 
time. Very little radium was present in particulate matter in the soil. 
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APPENDIX G 
SURVEY OF OPEN PIT AFTER CONTAMINANT REMOVAL 

RADIUM WASTE BURIAL SITE 
NAS JACKSONVILLE, FLORIDA 

29 NOVEMBER 1973 

0 0 0 ®\ 

K 	 

 

50 '  

 

  

  

Readings taken with an AN/PDR-27 calibrated for Ra226  
Readings in mR/hr taken at fA inches above ground 
Background for AN/PDR-27 = 0.01 mR/hr 
Readings correspond to above numbered survey points 
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APPENDIX G 
TABLE OF AN/PDR -27 SURVEY RESULTS 

Survey Point Meter Reading 
(mR/hr) 

Survey Point Meter Reading 
(mR/hr) 

1 0.01 33 0.01 
2 0.01 34 0.01 
3 0.02 35 0.01 
4 0.01 36 0.01 
5 0.02 37 0.01 
6 0.01 38 0.01 
7 0.01 39 0.01 
8 0.01 40 0.01 
9 0.01 41 0.01 

10 0.01 42 0.01 
11 0.01 43 0.02 
12 0.01 44 0.03 
13 0.01 45 0.02 
14 0.01 46 0.02 
15 0.01 47 0.02 
16 0.01 48 0.03 
17 0.03 49 0.01 
18 0.02 50 0.01 
19 0.01 51 0.01 
20 0.01 52 0.02 
21 0.01 53 0.01 
22 0.01 54 0.01 
23 0.02 55 0.02 
24 0.01 56 0.01 
25 0.01 57 0.01 
26 0.01 58 0.01 
27 0.01 59 0.03 
28 0.01 60 0.01 
29 0.01 61 0.01 
30 0.03 62 0.01 
31 0.01 63 0.01 
32 0.02 64 0.01 
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APPENDIX  H 
FINAL SURVEY OF RADIUM WASTE BURIAL SITE 

NAS JACKSONVILLE, FLORIDA 
29 NOVEMBER 1973 

o oo oo® 
G ® goOgs 
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APPENDIX H 
TABLE OF FINAL SURVEY RESULTS 

Readings taken with AN/PDR-27 calibrated for Ra226  
Readings in mR/hr taken at 3 inches above ground 
Background for AN/PDR-27 = 0.01 mR/hr 

Survey results for all points shown on drawing Appendix H 
were background with the exception of the following: 

Survey Point Meter Reading (mR/hr) 

16 0.03 
22 0.02 
46 0.03 
52 0.04 
53 0.04 
87 0.02 

The above readings, while slightly above normal background 
levels for the area are well within the limits established for 
general use. 
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APPENDIX J 

PERSONNEL INVOLVED IN DECONTAMINATION PROGRAM 

NAS JACKSONVILLE. FLORIDA  

CAPT W.D. Sizemore, USN 
CAPT D. C . More, USN 
CAPT T.K. Jones, USN 
Mr. A.B. Douglas 
Mr. Delage 
Mr. R. Byrd 
Mr. Tubb 
Mr. B. Wilson 

Commanding Officer 
Executive Officer 
Public Works Officer 
Director of Engineering 
Engineering Department 
Industrial Hygienist 
Public Works Department 
Crew Supervisor, Public Works 

Department 

RADIOLOGICAL AFFAIRS SUPPORT OFFICE 

LCDR J. B. Green, USN 
	

Director 
Mr. G. Hendrix 
	

Head Health Physicist 
HM1 G. M. Jones, USN 

	
Operational Health Physicist 

SW2 R.H. Quast, USN 
	

Operational Health Physicist 
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, support allowed us to perform the investigation in a cost- 
'effective manner. 
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INTRODUCTION 

Location of the Project  

In April 1979, Geraghty & Miller, Inc., (hereinafter 

called the Consultant) was retained 'by the Navy (Department 

of Navy, Southern Division, Naval Facilities Engineering 

Command) to perform an evaluation of oil and solvent 

(volatile organic compounds) contamination of soil and 

ground water from the disposal of oil and solvent waste 

products into pits at the NAS (Naval Air Station) in 

Jacksonville, Florida (Figure 1). During the investigation, 

it became apparent that ground water and soil may also be 

contaminated from leaking electrical transformers stored in 

an area next to the disposal site and from metal wastes 

buried in the disposal site; additional data were collected 

so that a preliminary assessment could be made of the con-

tamination potential from these sources. 

The abandoned oil and solvent pits are located in an 

area that had been used as a disposal site for several 

decades; some of the pits have since been covered with 

earthfill. The disposal site reportedly received spent oil, 

paint shop residues, solvents, coldcarbon remover, and 

.liquid and solid-waste residues (primarily metals) on a 

periodic basis in the past. Reportedly, the majority of the 

waste disposal took place in three primary areas which, as 

shown in Figure 2, are located approximately 3,000 ft (feet) 

west of the St. Johns River. 
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Figure 1. Location - of the NAS, Jacksonville, Florida. 
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Figure 2. Location of the Three Primary Disposal Areas. 
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Objective of the Investigation  

The objective of the study was to determine the 

location and direction of movement of contaminated ground 

water and to develop environmentally sound and economically 

feasible alternatives to abate the contamination problem. 

The contamination problem became apparent in the spring of 

1972 when oil was discovered in a ditch which drains into 

the St. Johns River. A preliminary investigation conducted 

by the Navy indicated that oil was seeping from the sides of 

the ditch adjacent to an abandoned oil pit (Figure 2, Site 

No. 3). Several borings were drilled next to the abandoned 

oil pit which confirmed the presence of oil in the shallow 

ground-water system. 

As a_result of this preliminary investigation by 

personnel of the NAS Engineering Staff, under the direction 

of Ensign Frost, a more detailed study was authorized to 

determine the magnitude, location, and direction of movement 

of the oil and solvent-contaminated ground water that resulted 

from the disposal of the waste oils and solvents. In 

February 1980, the investigation was expanded to include a 

field investigation of suspected ground-water contamination 

in the Navy housing area adjacent to and immediately east of 

the abandoned waste oil and solvent pit. 

4 
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Work Performed in the Field  

On April 20, 1979, in accordance with the contract 

agreement, a Concept Submission was submitted to the Navy 

which outlined the proposed work plan. The actual work 

performed in the field, however, deviated somewhat from that 

outlined in the Concept Submission because conditions 

encountered in the field differed somewhat from those 

envisioned when the Concept Submission was prepared. For 

example, while borings were installed to detect the location 

of the floating oil plume, locations were adjusted to better 

define the width of the plume. 

Between May 8 and May 24, 1979, numerous borings were 

drilled by the hollow-stem auger method to determine the 

stratigraphy of the surficial deposits and to determine the 

presence or absence of oil. Split-spoon samples of the 

surficial deposits were obtained at periodic intervals at 

most boring locations and were obtained at some locations on 

a continuous basis throughout the total depth of the boring. 

The samples were field checked for the presence of oil by 

smell and by ultraviolet light methods. In selected borings 

a 1.5-inch-diameter black iron pipe, with a 3-ft screen 

attached to the bottom, was installed to collect water 

samples and to measure the depth to fluid (water or oil) in 

.the well. The measuring points were later referenced to an 

arbitrary datum, and the collected water-level data were 

used to prepare a water-table contour map. At two locations, 

5 
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a 4-inch-diameter test well and an adjacent 1 1/2-inch-

diameter monitor well were installed; on July 24 and 25, two 

aquifer pumping tests were conducted to determine the hydrau-

lic properties of the surficial aquifer. 

The initial field program resulted in the drilling of 

27 oil borings, seven of which were converted to permanent 

oil-monitor wells, 14 permanent solvent-monitor wells, 

and four deep wells. The location of the oil borings and 

the oil wells and the location of the solvent wells and the 

deep wells are shown in Figures 3 and 4, respectively; the 

construction details of the wells are presented in Table 1. 

On May 23 and 24, upon completion of the well 

installations, water samples were collected from selected 

wells and analyzed for various chemical constituents. After 

the results of the analyses of these samples were evaluated, 

a second field program to collect additional water samples 

for further water-quality analyses was undertaken. In July 

1979, these additional samples were collected and delivered 

for laboratory analyses. 

During January and February 1980, 10 shallow well 

(Nos. H-1 through H-10) were installed in the Navy housing 

area, and water samples were taken and analyzed by an independ- 

. ent water-quality laboratory to determine the presence or 

absence of contaminants that may have originated from the 

disposal site. The locations of the wells are shown in 

6 
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EXPLANATION 
	

0 	100 	200 
	 400 Feet 

• 2 	OIL BORING No. 2 (0-2) 

05 	OIL WELL No. 5 (OW-5) 

Figure 3. Location of the Oil Borings and Oil Wells at the Site. 
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EXPLANATION  

02 	DEEP PRODUCTION WELL No. 2 (DPW-2) 

02 	DEEP MONITOR WELL No. 2 (DMW-2) 

09 	SOLVENT WELL No.9 (S-9) 

0 100 200 400 Feet 

Figure 4 	Location of the Solvent Wells and Deep Wells at the Site. 
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Table 	CONSTRUCTION DETAILS OF THE WELLS 
INSTALLED AT T SITE. 

Well Number 
Total Depth 

(ft)1/ 

Amount of 
Casing Installed 

(ft)1/ 

Interval 
Screened 

(ft)-- 1/ 

S-1 20 20 17-20 

S-2 10 10 7-10 

S-3 10 10 7-10 

S-4 50 40 39-42 

S-5 12 10 9-12 

S-6 14 10 9-12 

S-7 12 10 9-12 
c...8 22 20 17-20 

S-9 1 0 10 7-10 

5-10 22 20 17-20 

5-11 22 20 17-20 

5-12 22 25 22-25 

5-13 22 20 17-20 

S-14 22 20 17-20 

OMW-1 37 10 9.5-24.5 

DMW-2 32 15 14-29 

DPW-1 25 10 9.5-24.5 

DPW-2 30 20 14-29 

CW-1 20 10 5.4-8.4 

OW-2 2 5 2.5-5.5 

OW-3 12 5 2-5 
2/ OW-4-- - 5 3-6 

CW-5 2 - 0-3 

CW-6 2 5 1-4 

OW-7 2 5 1-4 

1/ 
— In feet below the land surface. 

`—"Installed Installed in boring made by Navy. 



Geraghty & Miller, Inc. 

Figure 5, and the construction details of each well are 

presented in Table 2. After the wells were installed, the 

wells were.purged and water samples were taken for chemical 

analysis. During this phase of the investigation, two water 

samples were also collected from the existing domestic 

supply well (No. 2) located in the area, and detailed 

chemical analyses were performed in order to assess whether 

or not this well has been contaminated from the disposal 

practices at _the disposal site. In addition, four soil 

samples were taken from the electrical transfomer storage 

area and analyzed for PCB content. 

Throughout the investigation, water samples were also 

taken from surface-water bodies in order to assess the 

impact of seepage of contaminated ground water on the surface-

water bodies in the area. 



• • f• 	- 
• 

• -•• 

• 

Geraghty & Miller, Inc. 

ree;d3,- .: :*„ 	 . • 

f•;;;11%, 

•• 

• 	

' 	••••c•-f44.V,--; • • 4-- •ri- 	• 
,• 	!". - •Rggt• •dir 

• • 	'r  

.■••‘".,-; or 	'0-  

• 4 '.. 	• -- 
• I !ILA 

o t 	' 
••

• 	

•• 	.,■ 
Or' 

• 't,.• 
..$ 

• - 

• 

1:11 , 
1;f 

	

• • 	• : • 
-44777'; t-11•!.• 	 H-1 

• - 	 r- F.:r..t*,..%:*,•-41L.:,, 	• 
•• -•• 	 ix? 

. 	-• 
. -:- 

_.." 	.....• i 

"-10•111.1:, 	 5 	.,_. . 

A -4 ,. -- - 	4r-r -;:. - - - et 
w 	• — *4 	 kr 

-..:-.:•,...---‘ -71  . 

: . :";•. . ,, !:" H 8 - ---:474"--:.: "E"' /I'  ' 4.  

. 	... 	 . 	

.. 

.ili  , 	• 	I 	......„7......._____ f --..... 

F••: 
AC." ..E`4, •.• • 	• . 

1•=•„„„7. "11.:117 4 11%, " • • •I• 

• ; 	4414 0■••.;!.... 	• 4‘ 	• 

7:7 
:"""-"•.t 

•4••••••••-t*- 
...t 	 . 	. 

a. 	• 

1 - •,_  - 	- 
,.-‘1 1.;,..r._ :'•;. -• 	... 	- 	% - t .. : mu : ...V  ' - • i ;-,,,. 	-. 

- : - - 	.1,-,.  .!.?!... ,:-.7-. •.• -42  
-.:•,.,..-7;;;;:'.'-•., ___,..t.....f.:±:...: -i4,-  r.-..r,c:, 	• 	

H-7 

•. 	z....c.,---....).- 4 - -. _4i.  • 	, .L.- 4sta .r 4.;  "e••?.'...̀rqrT 	- 	- 	- 0, y, 	---- ,A-4. 	4fr:  a "7. L......se...a...;„...... 	00, 	.. 	•;:le.l. • - 	•it. 

- ". 	tire.  4,4%,:-.C1'  ..',.. "; 	VS,  '• 
- . 	..x....-.1•4:dnyarr 1! ••,e -, 	, 	' 

.; wfi4iciike  LT i .•*`741‘..`-• 4 
:'*4.: 	- 	 : ,...,,__k.r-; _.,.... ' ,i5j .-5•4•;•",,L.43ct. 	--- 
‘,.....t. ,,i-. - • ' f- '- : -- 	. ..,,,- ,4—.4. I .4 - :41 1 --'-w4:4. .e.`  anse'SlifV'' "44' • .75: 

• .o 	

f • 04 T. • .a• r 	 — . 	... 	• 	. 

•••■ 	 • 

is 	 • 	•• • • 
'47, 

' ...4FSLAIV4:11 . 147 "IC *A •• • .04 r • , 
SP .••••■ 	k 71 •L•Jr"...• .....1%. • s .. a 	- 	•••• • r -.-•• . ' • 	• I 

.•"; td■r:Ii 	....44. .10. 	nt5i-.:. 
—t c .4e,..,. -7:4,e-4. I *rt." c-P • I. 4: Vit„.  ,. f•- ■.4.r u- 	, . L . • „. „,„, 	• 	• -- . 

••■ 	
• / 	. • • 

7 • 	 - 	- 
.• 	 • ".• 

. :Ler n 

• • 
.....;• ,711L'it • ...IV:le t 

' 	• 
•: 	. 	- 

••••• 44v.r„,:. 
• • •-• . • 

: 	C .0 • 	
.4•■••• 

"...; 	 14j•,%. 	• ' • • 
t , 

•Er  9.

▪ 

 fitt 	- 

YIP. ...r.irke.a • •. 
"t$1.147:1.   

••• •s : --
174ife 	 • • 

--•;kot 	• • 
- 	 4,••••14E 

I 

••••:•.-• 	 t4". 

• 

?". 
. 

H-5 -7,5.,'?  

"•-• 

• 

...141.••• 

• `••■ 

• 11.4, ••.". 

	

.I. 4. 	- - i • 	 :‘ 	' 	1.. lb - -.... ..- - ...., 	,-: • ,. :•.• .,, - 	 • 	• 
• .14LA.."'‘,. -01  •st-r ---  • - 	. • • •• 	- - .......H,.6 

-At-  . Ai,  •rrA- .'w•-•_ -i. . -• i  

•C&,:, 	 - . . - - .'" -°;?....r.':  
‹••••• .. 

:,-1,••.•  

- . : ...•r .• 

	

- .„,..! . ,g.::-,i 	 • 	.........--41( 
.7.-P- Z,  '. ..•. le z . 	• 	:.. , 't. 	• 	- 	■• 	••••••-• 

• c .• 	, -. • 	• •'•• A-A. t' .. ••■•  •• ;rt 5 -7C..• 44.. ., • 

	

w 	• X Z...0‘. b  • 4 ry,".1., ri,.....1",  s . ... 

• ' _• 	eS. 

	

.c...... ,,„,;• . ., ... 44 ...t - 41 	s " ., 	-,...2,7 — 	̀ 44..r........--- 	. 	.. 
4 	. 	. ,...0.- —.I..' 4 .- -, • .. 	 • It- •it 

"rt....? . 	.4. 

	

•••,:. 	.. 
, t-__....  •.. tit.,  

' 	: .i 	i 	- af-  -• 	......4. ":"..i-e,.. . 4, .......:44"" .4  glif  of  

••,t, 	 • 

V*,Xic  •c• i 	' 	- 	, _ •••- • - 	• 	• 	• 	 • /1. rra.: • 4-,t.:•:"1",, 	 ___ Me-  • 	 1 

	

441.. 4. f L .1  ; 1 	 • 	

, 

...le,..-1."21dir..44-• • 

FZ' V14'  

f 	••••• '11••• • 

	

- 	 a.CAgemhoZfic 

. - 

• A, • 
• 

',.;4 • . 
. • 	••:-z Jert 	 . 

••••••`i 
• . 

•••.e• „foy-4,4n!. 	• • 
• •i” 	 . 

•1••  

EXPLANATION  
H-3 S 	WELLS INSTALLED IN THE HOUSING AREA 

NOTE: WELL H-I0 IS LOCATED NEAR THE ST. JOHNS RIVER 

Figure 5. Location of Wells Installed in the Naval Housing Area. 
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Table 2. CONSTRUCTION DETAILS OF THE WELLS 
INSTALLED AT THE SITE. 

Well Number 

Amount of Casing and 	Interval 
Total Depth 	Screen Installed 	Screene4 

(ft) 1/ 	 (ft) 1/ 	 (ft) 1/ 

H-1 12  15 7-12 

H-2 12 15 7-12 

H-3 12 15 7-12 

H-4 9 10 4- 9 

H-5 12 15 7-12 

H-6 9 10 4- 9 

H-7 9 10 4- 9 

H-8 9 10 4- 9 

H-9 9 10 4- 9 

H-10 8 10 3- 8 

1/ — In feet below the land surface. 

12 
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HYDROGEOLOGIC SETTING OF THE STUDY AREA  

Topography and Drainage  

The elevation of the land surface at the study area 

varies from a high of about 35 ft msl (feet above mean sea 

level) near the center of the disposal site to a low of zero 

ft msl at the St. Johns River which is located several 

thousand feet east of the disposal site. The disposal site 

is located on the northern fringe of a topographic high 

which is elongated in a northeast-southwest direction 

(Figure 2). The land slopes gradually away from the topo-

graphic high in all directions with the greatest relief 

occurring east-southeast of the disposal site. 

There are four ditches located near the disposal site 

which drain surface-water runoff and ground-water seepage 

into the river. Three of the ditches are shown in Figure 2. 

The surface-water flow in the ditches is eastward to the St. 

Johns River. The fourth ditch (not shown) collects runoff 

west of the disposal site and drains into the Ortega River 

(Figure 1). 

One of the drainage ditches, particularly important in 

the study, begins north-northwest of the disposal site, 

traverses east-southeast between Sites No. 1 and 3, and 

then runs due south until it reaches the St. Johns River 

13 
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(Figure 2). This ditch is the deepest in the area, 

particularly near the abandoned oil pits, and receives 

ground-water discharge. The other ditches are more shallow 

and are believed to receive ground-water discharge for only 

short periods of time during high ground-water tables. 

StratigraphV  

Surficial Deposits 

During the field program, numerous borings, ranging in 

death from 2 to 50 ft, were installed at the site. A 

description of the sediments encountered in these borings is 

given in Appendix A of this report (Tables A-1 through A-

58). Basically, the site is underlain by approximately 10 

to 30 ft of unconsolidated very fine to medium grained 

quartz sand which contains lenses of clayey fine sand. This 

unconsolidated sequence contains the water-table aquifer. 

Nora -south and east-west geologic cross sections of the 

surficial sediments underlying the site are shown in Figures 

6 and 7 (see Figure 8 for cross-section location). At 

borings DPW-1, DPW-2, S-4, and H-2, the base of the water-

table aquifer was located at approximate depths of 22, 28, 

30, and 11 ft, respectively. The confining material under-

lying the aquifer was found to vary from a gray, sandy clay 

to a white marl and green clay. 
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EXPLANATION  

• OIL BORING, OIL WELL, SOLVENT WELL, OR DEEP WELL 

Ficure 3. Map Showing the Location of Geologic 
A-A' and B-B'. 
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Underlying Sediments 

The Floridan Aquifer, which is the primary source of 

drinking water in the area, occurs as a sequence of rock 

formations with the top located several hundred feet below 

land surface. Sandwiched between the unconsolidated sur-

ficial sands and the Floridan Aquifer are deposits composed 

of clays, marls, limestone, and shells. In Table 3, a 

lithologic description of these deposits is given. The 

Hawthorn Formation, as indicated in the table, does not 

yield much water and is usually considered as the confining 

deposit overlying the Floridan Aquifer. 

Ground-Water System  

Surficial Aquifer 

The surficial aquifer averages about 10 to 30 ft in 

thickness and is comprised of the unconsolidated surficial 

sands containing ground water under water-table conditions. 

Recharge to the aquifer occurs naturally in the form of 

precipitation, which averages about 53 in (inches) per year 

in the Jacksonville area. Discharge from the aquifer 

occurs: (1) naturally in the form of water used by the 

vegetation as evapotranspiraticin (about 35 to 40 in per 

year at the site); (2) recharge to underlying aquifers (if 

the hydraulic gradient is downward); and (3) ground-water 

seepage into ditches and streams. 

18 
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Table 3. STRATIGRAPHIC UNITS COMPRISING THE 
UPPER AQUIFER SYSTEMS IN DUVAL COUNTY. 

Formation Thickness 	 Litholoaic Description  

  

Pleistocene and 	0 to 10 ft 
Holocene Deposits 

Sand, tan to yellow, loose, medium to 
fine quartz, sometimes with shells and/or 
minor clay content-often has hardpan 
layer of iron oxide-cemented, rusty 
red to dark-brown medium to fine sand 
in.upper part of section-source of 
water to shallow sandpoint wells. 

Upper Miocene or 
Pliocene Deposits 

10 to 110 ft Upper part-tan to buff, fine to coarse 
sand and gray to light-gray sandy clay, 
clayey sand, and shell beds; clay often 
contains abundant mollusk shells. Lower 
part-limestone, tan to yellow, often 
highly sandy, porous, and cavernous-
also few thin beds of brown crystalline, 
dolomitic, limestone-section is major 
source of water to shallow wells. 

Hawthorn Formation 	250 to 500 ft 	Gray to blue-green and olive-green clay, 
sandy clay, and sandy limestone-usually 
phosphatic with abundant, well-rounded, 
polished, granules and pebbles of phos-
phate. Formation not usually considered 
a good source of water; some wells tap 
lenses of sand and limestone in upper 
part. 

Source: Florida Bureau of Geology, R.I. #59. 
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Hydraulic Characteristics  

In order to determine the rate of ground-water flow in 

the surficial aquifer, two aquifer pumping tests were 

performed to ascertain the hydraulic characteristics of the 

aquifer. 

Aquifer Pumping Test No. 1 

On July 25, well DPW-1 was pumped at a constant rate of 

5 gpm (gallons per minute) for a period of 12 hours. Water 

levels were measured for the 12-hour pumping period and a 

subsecuent 12-hour recovery period in well DPW-1 and in an 

adjacent monitor well, DMW-1, located 8.6 ft away. Well 

DPW-1 is constructed with a 4-inch-diameter steel casino 

with screen attached and is open in the interval from 10 to 

25 ft below land surface. Well DMW-1 is constructed simi-

larly to DPW-1 except that a 2-inch-diameter steel casing 

with screen was used. The drawdown and recovery data were 

analyzed by the Cooper-Jacob (1946) Method. Analyses of the 

drawdown data from well DPW-1, as shown in Figure 9, indi-

cate that the aquifer transmissivity is 706 gpd/ft (gallons 

per day per foot), and analyses of the recovery data indicate 

that the aquifer transmissivity is 781 gpd/ft. Very little 

water-level drawdown was observed in well DMW-1 due to the 

low aquifer transmissivity (a maximum of about 0.20 ft), and 

therefore the data for this well were too unreliable to 

warrant analyses. 

20 
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The extremely low value of the calculated transmissivity 

is attributed to the presence of clay in the surficial sands 

which was first observed in DMW-1 at a depth of 15 ft (Appendix 

A, Table A-47). 

Aquifer Pumping Test No. 2 

On July 24, well DPW-2 was pumped at a constant rate of 

10 gpm for a period of about six hours, and water levels 

were measured in well DPW-2 and in adjacent monitor well, 

DMW-2, located 6.9 ft away. Well DPW-2 was constructed with 

4-inch-diameter steel casing with screen attached, and it is 

open from the interval from 14 to 29 ft below land surface. 

Well DMW-2 is constructed similarly to DPW-2 except that a 

2-inch-diameter casing with screen was used. Although the 

test was scheduled to last for 12 hours, it was terminated 

after 6 hours due to an intense rain storm which affected 

the pumping equipment. The maximum drawdowns at the end of 

the pumping in wells DPW-2 and DMW-2 were 13.27 and 2.08 ft, 

respectively. 

The drawdown data from well DPW-2 (Figure 10) was 

analyzed by the Cooper-Jacob Method (1946), and an aquifer 

transmissivity of 3,600 gpd/ft was calculated. The trans-

missivity calculated at this site is significantly higher 

because the surficial sands that were tapped contained 

little clay (Appendix A, Table A-48). 

22 
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A value of transmissivity of 3,600 gpd/ft probably 

represents the higher range of transmissivity that exists 

at the site, and a value of 700 gpd/ft represents the lower 

range. In an area where the sands contain little clay and 

are relatively thick, the aquifer transmissivity is toward 

the higher range, and in areas where the sands contain clays 

and silts the value of the aquifer transmissivity is lower. 

Flow Patterns 

In order to determine the direction of ground-water 

flow in the surficial aquifer, water-level measurements were 

obtained on several occasions from the wells and from a 

number of the borings installed during the initial field 

program. The measurements were referred to a concrete bench 

mark located near the southeast corner of the disposal site. 

The elevation of the bench mark is unknown; however, based 

on the land surface elevations (Figure 2), the elevation was 

estimated to be about 25 ft msl. 

On May 19, 1979, the water-level measurements were obtained 

from each of the solvent wells, from 11 of the 31 oil borings, 

and from six of the seven oil wells which had been installed 

by that date. On May 23, water-level measurements were 

again obtained from each of the solvent wells and oil wells 

and from the two deep test wells. No measurements were 

obtained from the oil borings because they had been filled 
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in previously. These data, as presented in Tables 4, 5, 6, 

and 7, were used to construct a water-table contour map as 

shown in Figure 11. Additional water-level measurements 

were obtained on July 13, and the data are shown in Table 

8. 

The water-table contours, shown in Figure 11, closely 

resemble the topography of the land surface at the site, 

(Figure 2) which can be expected. A water-table high occurs 

near the center of the disposal site, and ground-water 

levels decrease at radial directions away from the high 

point. The hydraulic gradient is greatest in a southeast 

direction away from the center and near the drainage ditches, 

especially the ditch located northeast of the disposal site. 

Water-level measurements west of the disposal site could not 

be obtained because it is an area of restricted access. 

Flow Rates 

In order to determine the rate of ground-water flow in 

different directions away from the disposal site, the 

following expression of Darcy's Law was used: 

Q =TIL 

where: 

Q = ground-water flow in gpd per unit width of 
aquifer 

T = aquifer transmissivity in gpd/ft 

I = horizontal hydraulic gradient in ft/ft 

L = unit width of aquifer in ft 

25 
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Table 4. ELEVATION OF TOP OF FLUID IN SOLVENT WELLS, MAY 19,.1979. 

Solvent Wells 
Elev. of M.P.1/'2/  

(ft msl) 
Depth to Fluid_ 

(ft) 
Elev. of Top of 'Fluid 

(ft msl) 

S-1 29.16 7.94 21.22 

S-2 28.22 5.57 22.65 

S-3 26.95 5.16 21.79 

S-4 30.58 5.74 24.84 

S-5 29.98 5.57 24.41 

S-6 30.80 6.19 24.61 

S-7 31.99 7.05 24.94 

S-8 29.65 5.37 24.28 

S-9 29.75 5.30 24.45 

S-10 26.62 2.81 23.81 

S-lI 29.47 5.31 24.16 

S-12 28.01 4.50 23.51 

S-13 28.24 4.83 23.41 

S-14 22.84 6.32 16.52 

1/  Assumed Assumed elevation of bench mark 25.00 ft msl. 

2/ 
- Top or casing. 
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Table 3. ELEVATION OF TOP OF FLUID IN OIL ECRINGS, MAY 19, 1979. 

Oil Borings 
Elev. of M.P.1/'2/  

(ft msl) 
Depth to Fluid 	Elev. 

(ft) 
of Top of Fluid 
(ft msl) 

0-1 

0-2 

26.03 
- - 

- 

- 

- 

- 

0-3 27.44 5.10 22.34 

0-4 27.26 - 

0-6 26.44 4.:-. 22.12 

0-8 24.75 - - 

0-9 - - - 

0-10 27.18 - 24.37 

0-11 26.91 - - 

0-12 27.28 - 24.23 

0-13 36.31 10.10 26.21 

0-14 34.75 - 

0-15 33.30 9.07 24.23 

0-16 28.65 - - 

0-17 32.95 8.67 24.28 

0-18 26.51 5.66 20.85 

0-19 25.09 - 23.59 

0-20 28.91 - 25.06 

0-21 29.45 - 27.17 

1/Assumed elevation of bench mark 25.00 ft msl. 

2/ Top of casing. 
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Table 6. ELEVATION OF TOP OF FLUID IN OIL WELLS, MAY 19, 1979. 

Oil Wells 
Elev. of M.P.1/,2 —/  

(ft msl) 
Depth to Fluid 

(ft) 
Elev. of Top of Fluid 

(ft msl) 

OW-1 33.22 12.17 21.05 

OW-2 29.62 5.07 24.55 

OW-3 29.51 5.58 23.93 

OW-4 28.62 5.47 23.15 

OW-5 24.49 1.65 22.84 

OW-6 27.24 4.72 22.52 

1/Assumed elevation of bench mark 25.00 ft msl. 
2/Top of casing. 
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Table 7. ELEVATION CF TOP CF FLUID IN SOLVENT WELLS, OIL WELLS, 
AND DEEP WELLS, MAY 23, 1979. 

Well Number 
Elev. 	of y.w.1/,2/ 

(ft msi) 
Depth to Fluid 

(ft) 
Elev. of Top of Fluid 

(ft msl) 

S-1 29.16 8.99 20.17 

S-2 28.22 - - 

S-3 26.93 4.49 23.46 

s-4 30.58 6.04 24.54 

S-5 29.98 - - 

S-6 30.80 6.11 24.69 

S-7 31.99 7.13 24.86 

S-3 29.65 4.96 24.69 

S-9 29.75 4.96 24.79 

S-10 26.62 2.55 24.07 

S-11 29.47 5.00 24.47 

S-12 28.01 4.11 23.90 

S-13 28.24 4.66 23.58 

S-14 22.84 6.25 16.59 

DPW-1 24.77 3.85 20.92 

DPW-2 29.82 8.31 21.51 

CW-1 33.22 12.20 21.02 

OW-2 29.62 4.63 24.99 

GW-3 29.51 5.57 23.94 

CW-4 28.62 5.54 23.08 

OW-S 24.49 1.25 23.24 

CW-6 27.24 4.04 23.20 

OW-7 26.60 4.42 22.13 

1/, d-ssumed elevation of bench mark 25.00 ft msl. 

2/ 	_ -Ton of casing. 
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EXPLANATION  

CONTOUR ON THE WATER TABLE, IN FEET, REFERENCED TO AN ARBITRARY DATUM 
OF 25 FEET ABOVE MSL 

    

0 	i00 	200 400 Feet 

Figure il. Water-Table Contour Map, May 1979. 
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Table 8. ELEVATION OF TOP OF FLUID IN SOLVENT WELLS, OIL WELLS, 

AND DEEP WELLS, JULY 13, 1979. 

Well Number 

Elev. of M.P.11'2/  

(ft ms1) 

Depth to Fluid 	 Elev. 

(ft) 

of Top of 

(ft ms1) 

S-1 29.16 8.73 20.43 

S-2 28.22- 7.02 21.20 

5-3 26.95 5.87 21.08 

S-4 30.58 5.61 d..o.... 

S-5 29.98 6.99 22.99 

5-6 30.80 8.00 22.80 

S-7 31.99 8.78 23.21 

S-8 29.65 - - 

5-9 29.75 7.00 22.75 

S-10 26.62 4.05 22.57 

5-11 29.47 7.01 22.46 

5-12 .  28.01 6.26 21.75 

S-13 28.24 6.38 21.86 

S-14 22.84 8.55 14.29 

DPW-1 24.77 4.32 20.45 

DPW-2 25.91 5.63 20.28 

OW-1 33.22 Dry - 

CW-2 29.62 6.58 23.04 

CW-3 29.51 7.40 22.11 

OW-4 28.62 7.11 21.51 

CW-5 24.49 2.08 22.41 

OW-6 27.24 5.16 22.08 

C7-7 26.60 5.50 21.10 

Fluid 

1/

Assumed elevation of bench mark 25.00 ft msl. 

2/ 

- Too of casing. 
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The water-level data obtained in May 1979 and the 

calculated value of the aquifer transmissivity were:utilized 

to ascertain the ground-water flow rates in:three directions 

away from the disposal site. The aquifer transmissivity 

value that was utilized for each direction was estimated by 

inspecting the geolOgic log in the selected area and correla-

ting it with the transmissivities determined from the aquifer 

pumping tests. In order to determine the seepage velocities, 

the following-expression was used: 

TiA 

where: 

= seepage velocity in ft/day 

Q = ground-water flow in cubic feet per day/foot of 
aquifer 

n = porosity, which is assumed to be 0.3 

A = cross-sectional area of one foot of aquifer, 
in feet. 

Northeast of Site No. 1 (Figure 2) 

The above formula was utilized to determine the ground-

water flow rate from the primary oil-disposal pit at Site 

No. 1 toward the drainage ditch located to the northeast. 

Based on the hydraulic gradients obtained from the May 1979 

water-level measurements and an estimated aquifer transmissivity 

of 1,000 gpd/ft, the ground-water flow rate is calculated to 

be a maximum of about 0.3 ft per day. Because of the viscous 
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nature of the oil floating on the water table, the oil flow 

rates are believed to be about 0.03 ft per day. 

Southeast of Site No. 2 (Figure 2) 

The same technique was employed to determine the rate 

of ground-water flow southeast. of Site No. 2. Based on the 

geologic conditions, the aquifer transmissivit.  Is est_::,atEl 

to be about 2,500 gpd/ft in this area, and the maximum 

ground-water--flow rate is calculated to be about 0.4 ft per 

day. 

Due West from the Disposal Site 

In order to calculate flow rates in a direction west of 

the disposal site, hydraulic gradients had to be estimated 

due to the lack of water-level data in this direction. The 

hydraulic gradient is estimated to be 0.003 according to 

data from the U.S. Geological Survey's topographic map. 

Assuming a transmissivity of 1,500 gpd/ft, the maximum 

seepage velocity in this direction is calculated to be 0.1 

ft per day. 
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GROUND-WATER AND SURFACE-WATER CONTAMINATION 

The oil and volatile organic waste products had been 

disposed of in numerous shallow depressions (pits) at the 

disposal site and at one location outside the disposal site. 

A number of these depressions which were identified during 

the field investigation are shown in Figure 12; however, 

others undoubtably do exist that over the years have been 

covered by earthfill. When it became apparent that other 

potential sources of ground-water contamination were present, 

such as metals and polychlorinated biphenyls, water samples 

were collected and analyzed. Surface-water samples also 

were collected from pits which received oil and volatile 

organic waste products and from the deep drainage ditch in 

the vicinity of the disposal site which receives ground-

water discharge. These samples were analyzed for selected 

constituents to determine the extent of the water-quality 

degradation and the location of the contaminated ground 

water seeping into the ditch. It was anticipated that the 

analyses of the surface-water quality data would provide an 

insight into the ability for natural processes, such as 

aeration, dilution and biodegradation, to reduce the con-

centrations of the contaminants in the surface water. 
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(2) DISPOSAL AREAS FOR OIL /SOLVENT WASTE PRODUCTS 

r7 WEIR 

Figure 12. Locations of Easily Identifiable Pits Which Received 
Oil and Volatile Waste Products. 
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Ground Water 

Petroleum Based Oil 

Backcround 

Oil is essentially an immiscible fluid except for minor 

amounts of soluble components that are dissolved or diffused 

into the ground water. Most of the oil that is not sorbed 

on soil particles in the unsaturated zone above the water 

table will float at or near the surface of the water. 

Infiltrating oil spreads out in the shape of a pancake that 

is elongated in the direction of ground-water flow. The 

oil, during its movement, will be continually sorbed by soil 

particles that it comes in contact with, and it will continue 

to move until it reaches immobile saturation, which is when 

all of the oil is sorbed on soil particles, or until it 

reaches a ground-water discharge point. The soluble com-

ponents, on the other hand, tend not to be sorbed on the 

soil particles but move with the ground water. 

Findings  

As the borings and wells were being installed, care was 

taken to inspect the geologic samples for the presence of 

oil, by smell and by ultraviolet light. The results of the 

inspection of these geologic samples from the initial field 

program are shown in Figure 13, which depicts borings that 

were either oily, slightly oily, or in which no oil was 

found. The wells installed in the housing area east of the 
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disposal site (Figure 5) during the last phases of the 

investigation, showed no oil present. Generally, the borings 

depicted as oily in the figure contained soluble oil through-

out the interval in which they were bored, althoUgh the 

presence of oil usually decreased with depth. 

As shown in Figure 14, two oil plumes were found: one 

in the northeast portion of the disposal site toward the 

deep ditch and one in an adjacent area to the northeast of 

the disposal site and moving southwest toward the same 

ditch. At borings 0-6, 0-26, and well OW-1, the oil floating 

on the water table was about 1.5-inches thick. In borings 

0-13, 0-14, 0-15, and 0-16, the oil was in an emulsified 

state, and thus no distinct thickness of oil floating on the 

water table could be determined. It is estimated that 

between 70,000 and 125,000 gallons of oil are in the two 

plumes. 

Oil was also detected in small amounts in several other 

borings and wells; however, no distinct plumes could be 

identified. Water samples were collected from a number of 

the oil wells, solvent wells, and from the two deep wells, 

and they were analyzed for dissolved oil content. Low 

concentrations of dissolved oil were found in all of the 

wells, ranging from 1.3 to 14.0 mg/1 (milligrams per liter) 

which in some instances may be caused by the contamination 

of the samples by oils from the drilling equipment. 
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The results of the field investigations and analyses of 

the water samples indicate that waste oil products had been 

disposed of primarily at Sites No. 1 and 3 (Figure 2); 

however, oil apparently was disposed of at other areas in 

the disposal site in amounts small enough so that no other 

distinct plumes could be found. 

Volatile Organic Compounds 

Backcround  

Prior to conducting this investigation, the Navy 

provided the Consultant with a list of several organic 

chemical compounds used for degreasing and paint-stripping 

operations. Until recently, these compounds had been dis-

posed of into pits at the disposal site. The compounds 

listed included methylene chloride, methylethyl ketone, 

ethyl acetate, trichloroethylene, methyl isobutyl ketone, 

n-butyl acetate, and xylene. Guidelines regarding the 

Suggested No Adverse Response Levels for organic compounds 

(SNARL), as compiled by the Office of Water Supply, U.S. 

Environmental Protection Agency, suggest that drinking-water 

supplies should be limited in trichloroethylene content to a 

maximum dosage of 225 ug/1 (micrograms per liter) for a one-

day period and an average dosage of 25 ug/1 for a one-year 

period. The SNARL guidelines also suggest that drinking-

water supplies should be limited to an average dosage of 

1,000 ug/1 of methylethyl ketone for a one-year period. 
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The ketones and methylene chloride are ingredients 

utilized in the paint stripper operation; trichloroethylene 

and methylene chloride are used for degreasing; and the 

acetates and xylene are paint and lacquer solvents. These 

volatile, organic waste products reportedly were disposed of 

primarily into shallow depressions at Site No. 2 (Figure 2) 

on the south side of the disposal site. However, the 

results of the investigation indicate that disposal of these 

compounds occurred also at other locations throughout the 

dump area. 

About 200 gal (gallons) per week of cold carbon remover 

residue, 300 gal per week of vapor degreaser clean-out, and 

600 gal per week of paint shop wastes have been disposed of 

at the dump for the last several decades. In addition to 

the volatile organic compounds listed above, these wastes 

also contained some heavy metal salts and a small amount 

(about 5 percent) of non-volatile organic substances. 

Findings  

Of the seven constituents involved in the analyses, 

three (methylene chloride, ethyl acetate, and n-butyl acetate) 

were not detected in the ground-water samples, and the other 

four constituents were detected in varying concentrations. 

The results of the analyses are shown in Tables 9 and 10. 

The results of the water-quality analyses from five of the 

wells drilled in the housing area indicated that no volatile 

organic compounds were present. 
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Table 9. ANALYSES FOR VOLATILE ORGANIC COMPOUNDS IN WATER SAMPLED FROM THE SOLVENT AND DEEP 

CONSTITUENT ANALYZED (pg/1)1/  

WELLS, MAY 24, 	1979. 

Well No. 
Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichloroethylene 

Methyl Isobutyl 
Ketone 

N-Butyl 
Acetate Xylene 

S-1 ND 12 ND ND Trace ND 48 

S-2 ND ND ND Trace ND ND ND 

S-3 ND ND ND ND ND ND ND 

S-4 ND ND ND Trace ND ND 12 

S-5 - - - - - - - 

S-6 ND ND ND Trace ND ND ND 

S-7 ND 48 ND Trace 40 ND ND 

S-8 ND 188 . ND 11 Trace ND ND 

.;-
N S-9 ND 10 ND 12 Trace ND 120 

S-10 ND 22 ND ND ND ND 32 

S-11 ND Trace ND 15 11.  ND Trace 

5-12 ND ND ND 20 ND ND 38 

S-13 ND Trace ND Trace ND ND ND 

S-14 ND ND ND ND ND ND ND 

DPW-1 ND ND ND ND ND ND ND 

DPW-2 ND ND ND 55 ND ND ND 

1/ Trace: Indicates that less than 10 pg/1 but more than 1 pg/1 was detected. 

ND: 	Indicates none detected. 
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.Table 10. ANALYSES FOR VOLATILE ORGANIC COMPOUNDS IN WATER SAMPLED FROM THE SOLVENT, 
OIL, AND DEEP WELLS, JULY 12 AND JULY 25, 1979. 

CONSTITUENT ANALYZED (Pg/1)1/  

Well No. 
Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichloroethylene 

Methyl Isobutyl 
Ketone 

N-Butyl 
Acetate Xylene 

OW-2 ND ND ND ND ND ND ND 

OW-5 ND ND ND ND ND ND ND 

OW-7 ND ND ND ND ND ND ND 

S-5 ND ND ND ND ND NI) ND 

DPW-1 ND ND ND ND ND ND ND 

DPW-2 ND 11 ND 62 ND ND ND 

1/ 
ND: Indicates none detected. 
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The data show that the greatest concentrations of 

volatile contaminants in the ground water are located in the 

southwest portion of the disposal site and that the concen-

trations are relatively small. The ground water in the 

eastern portion contains smaller concentrations of the 

volatile contaminants, and the northwestern portion is 

essentially free of these contaminants. 

East of the Disposal Site 

No volatile organic compounds were detected in wells 

H-2, H-3, H-5, and H-6 that were installed in the housing 

area. However, methylethyl ketone, trichloroethylene, 

methyl isobutyl ketone, and xylene were found in ground-

water samples collected in or near the northeastern and 

southwest portion of the dump. In the northeastern portion, 

trichloroethylene and methyl isobutyl ketone were found in 

trace amounts in water samples from wells S-2 and S-1, 

respectively. Water from well S-1 also contained 48 Ig/1 of 

xylene and 12 Ig:/1 of methylethyl ketone. 

In the southeastern portion of the disposal site and the 

immediate vicinity (wells DPW-2, S-4, S-5, S-12, S-13, S-14) 

no methyl isobutyl ketone was detected and only a trace of 

methylethyl ketone was detected in well S-13. Xylene was 

detected in wells S-4 and S-12 in concentrations of 12 1,1g/1 

and 38 wg/1, respectively. Trichloroethylene was detected 

in trace amounts in wells S-4 and S-13 and in concentrations 

of 20 pg/1 and 55 11(4/1 in wells S-12 and DPW-2, respectively. 

44 



Geraghty & Miller, Inc. 

A water sample was collected from well DPW-2 after it was 

pumped at a rate of 10 gpm for 6 hours. Analysis showed 

that it contained 11 ug/1 of methyldthyl ketone and 62 ug/1 

of trichloroethylene. 

Based on the analyses of the ground-water conditions at 

the site, it is likely that in localized areas ground water 

contaminated with low levels of volatile compounds will be 

moving east from the disposal site and will eventually seep 

into the the deeper ditch, or into the St. Johns River. The 

hydraulic gradient and aquifer data suggest that the volatile, 

contaminated ground water could have moved perhaps as much 

as 4,000 to 5,000 ft east of the disposal area. However, 

water-quality samples from wells in the housing area did not 

show any of the constituents analyzed for, which suggests 

that the plume is very localized or that the disposal period 

was too recent for the contaminated ground water to have 

reached the housing area at this time. 

West of the Disposal Site 

In the southwestern portion of the disposal site, 

(wells S-6, S-7, S-8, S-9, S-10, S-11), the ground water 

contains the greatest concentrations of contaminants. This 

is to be expected because it is hydraulically downgradient 

from the primary solvent-disposal pit. Methyl isobutyl 

ketone was found in trace amounts in wells S-8 and S-9 and 

in concentrations of 11 ug/1 and 40 ug/1 in wells S-11 and 

S-7, respectively. Methylethyl ketone was identified in 
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samples from five of the six wells ranging from a trace 

amount in well S-11 to 188 lig/1 in well S-8. Trichloroeth-

ylene was identified in five of the wells with the greatest 

concentration, 15 lig/1, detected in well S-11. Wells S-9, 

S-10, and S-11 contained 120 lig/1 and 32 ug/1 and trace 

amounts of xylene, respectively. 

Although no wells were installed within the restricted 

area, the data suggests that, under existing hydraulic 

gradients and assuming an aauifer transmissivity of several 

thousand gpd/ft, contaminated ground water containing 

volatile chemical organic compounds has moved perhaps as 

much as 2,000 ft into the restricted area. The concen-

trations of the volatile constituents within the plume in 

the restricted area are unknown because of the lack of data. 

However, if the disposal of volatile organic compounds in 

the distant past were of the same frequency and concentration 

as in the last few years, then the concentrations within the 

plume in the restricted area would be less than that found 

in the southwest portion of the disposal site due to dilution 

from infiltrating rain water and dispersion within the 

ground-water system. 

Dissolved Metals 

Background  

Wastes from the paint shop located on the NAS base were 

said to contain chromate salts in addition to the organic 

solvents. Other solid wastes encountered during the drilling 

46 



Geraghty & Miller, Inc. 

operations in the disposal site were found to contain metal 

scrap which are potential sources for dissolved metals 

contamination. To ascertain the contamination potential of 

the metals, selected ground-water samples in the-disposal 

area and all of the wells in the housing area were analyzed 

for the occurrence of dissolved metals. 

Findings  

As shown_in Tables 11 and 12, the wells sampled on the 

southwest side of the disposal area (wells S-10 and S-11) 

contained no detectable concentrations of the dissolved 

metals. The shallow hand-driven wells (wells OW-2 and OW-5) 

on the northwest side of the disposal site contained the 

highest dissolved metal concentrations. These wells are 

located along the fence line and may be influenced by 

cadmium from weathering of the galvanized fence (cadmium is 

frequently a constituent in zinc metal) and from arsenic if 

arsenical herbicides were used in the past to maintain the 

fire lane. The source of the chromium, lead, and mercury 

that are present is unknown. Although the concentrations of 

these metals exceed the drinking-water standards (Table 11), 

the ground-water flow in this area is toward the restricted 

area. A water sample from well OW-7 shows a lesser degree 

of dissolved metals; however, it indicates that metals-

'contaminated ground water is probably present throughout the 

northwest portion of the disposal area. 
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Table 11. 

Sampling Point 

SUMMARY 

Arsenic 

OF THE ANALYSES FOR HEAVY METALS FROM 
WELLS AT THE SITE. 

Constituents Analyzed in ug/1 
Mercury Cadmium 	Chromium 	Lead 

OW-2 28 ' 	67 132 865 1.14 

OW-5 43 52  204 906 1.07 

OW-7 30 17 - 	50 419 <0.5 

S-1 <10 17 .588 1,324 7.2 

S-10 <10 < 5 <10 <10 <0.5 

S-1,  <30 <10 <10 <30 <0.5 

EPA  50 10 50 50 2.0 

1/ 
U.S. Environmental Protection Agency Interim Drinking Water Regulations. 



Table 12. ANALYSES FOR SELECTED CONSTITUENTS IN WATER SAMPLED FROM 
WELLS INSTALLED IN THE HOUSING AREA, 1980. 

Constituent Analyzed in mg/1  

WELL NO. 	ARSENIC 	BARIUM 	CADMIUM 	ONROMIUM 	COPPER 	IRON 	LEAD 	'MERCURY-
/ 
	SELENIUM 	SILVER 

11-1 	 <0.03 	0.3 	<0.01 	<0.01 	0.68 	0.43 	<0.03 	<0.5 	 <0.005 	<0.01 

11-2 	 <0.03 	0.3 	<0.01 	 0.01 	 1.93 	5.40 	X0.03 	<0.5 	 <0.005 	<0.01 

11-3 	 <0.03 	 0.4 	<0.01 	0.01 	0.70 	1.48 	<0.03 	0.66 	<0.005 	<0.01 

11-4 	 <0.03 	4.0 	<0.01 	 0.01 	0.08 	0.14 	<0.03 	0.66 	<0.005 	<0.01 

11-5 	 <0.03 	(l•3 	<0.01 	0.04 	0.43 	0.04 	<0.03 	<0.5 	 <0.005 	<0.01 

11-6 	 <0.03 	 1.2 	<0.01 	0.05 	0.76 	0.60 	<0.03 	0.66 	<0.005 	<0.01 

.P. 	 H 	 Vii -7 	 <0.03 	 - 	<0.01 	0.05 	0.01 	7.50 	<0.03 	<0.5 	 <0.005 	<0.01 
UD 

11-8 	 <0.03 	0.3 	<0.01 	 0.02 	0.01 	3.30 	<0.03 	<0.5 	 <0.005' 	<0.01 

11-9 	 <0.03 	j.0 	<0.01 	0.03 	0.33 	0.05 	0.39 	<0.5 	9.005 	<0.01 

11-10 	 <0.03 	<0.1 	<0.01 	 0.02 	0.47 	0.10 	<0.03 	<0.5 	 <0.005 	<0.01 

1/ 
Analysis in ug/l. 
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A water sample collected from well S-1 northeast of the 

disposal site shows a surprising amount of dissolved metal 

contamination, particularly chromium at 588. 11g/1, lead at 

1,324 lig/1, and mercury at 7.2 11g/l. This suggests that 

metals-contaminated ground water is also moving away from 

the disposal area in a northeasterly direction. 

The water collected from wells in the housing area east 

of the disposal site was analyzed for the presence of 

arsenic, barium, cadmium, chromium, copper, iron, lead, 

mercury, selenium, and silver. As shown in Table 12, no 

detectable amounts of arsenic, cadmium, selenium, and silver 

were present. 

Although some of the constituents analyzed for were 

higher than should be expected of water from the surficial 

aquifer, the data indicate that no ground-water contamination 

due to dissolved metals from the disposal area is present in 

the housing area. 

The appearance of iron stains along sidewalks and 

gutter drains did cause some concern to residents in the 

housing area. Particular attention was focused toward 

defining the cause, whether natural or man-induced. During 

February 1980, 18 ground-water samples were collected, from 

wells drilled during the investigation to determine the 

dissolved iron content. The results, as shown in Table 13, 

show that the iron content varies from location to location 

with no established pattern, from less than 0.01 mg/1 to 
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Table 13. 	SUMMARY OF THE ANALYSES FOR DISSOLVED IRON CONTENT 
FROM WELLS AT THE SITE, FEBRUARY 1980. 

Dissolved Iron 
Well Samaled 	Content in mg/1 

DPW-1 0.25 

DMW- 2 11.20' 

H-1 0.43 

H-2 5.4 

H-3 1.43 

H-4 0.14 

H-5 0.04 

H-6 0.60 

H-7 7.5 

H-8 3.30 

H-9 0.05 

H-10 0.10 

S-1 2.10 

S-2 0.10 

S-3 4.8 

S-4 < 0.01 

S-13 15.8 

S-14 0.19 
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15.8 mg/i. In the housing area, the iron content varies 

from 0.10 mg/1 to 7.5 mg/1 which is believed to be a back-

ground condition due to the presence of iron in the surficial 

soils that occur naturally. 

Polychlorinated Biphenyls 

Background  

As part of the general water-quality study, selected 

ground-water, surface-water, and soil samples were analyzed 

for polychlorinated biphenyls (PCBs). This survey was made 

because hydraulic or transformer oils possibly containing 

PCB's were considered to be potential components of the 

waste oil, and because of the presence of an electrical 

transformer storage area adjacent to the disposal area. 

Findings  

None of the wells sampled downgradient of the solvent 

pit (wells S-9 and S-12) or the primary oil pit (well S-1) 

contained PCBs (Table 14). Water sampled from well S-14, 

which is hydraulically downgradient of the transformer 

storage area, did contain 17 1.:g/1 of PCBs. No PCBs were 

found in water samples from wells H-4, H-5, and H-6 located 

in the housing area. 

Oils containing PCB probably have leaked from electrical 

transformers in the storage area, and they have produced a 

very localized plume of PCB-contaminated ground water. The 
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Table 14. SUMMARY OF THE ANALYSES FOR POLYCHLORINATED BIPHENYL 
(PCB) FROM WELLS AT THE SITE. 

Sampling Point 
	

Date Sampled 	 PCB 

S-1 	 7/12/79 	 ND1/ 
 

S-9 	 7/12/79 	 ND 

5-12 	 7/12/79 	 ND 

S-14 	 5/24/79 	 17 14/1 

H-4 	 1/31/80 	 ND 

H-5 	 1/31/80 	 ND 

H-6 	 1/31/80 	 ND 

SNARL?/ - 	 1 Wg/1 

1/ 
ND: Indicates none detected (detection limit - 1 14/1). 

2/ — Suggested No Adverse Response Levels (for drinking water 
supplies) compiled by the U.S. Environmental Protection 
Agency, Office of Water Supply. 
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concentration of the PCB-contaminated ground water should 

decrease by dispersion and adsorption prior to discharging 

into the deep ditch on the east side or into the St. John's 

River. If private or public-supply wells were present that 

could intercept this plume, it could constitute a hazard 

resulting in the eventual shutdown of the well. SNARL 

guidelines suggest a limit of 1 lig/1 for PCBs in drinking 

water. Although the residential area east of well S-14 is 

not serviced by individual shallow-water wells, the public-

supply well (which taps the Floridan Aquifer) downgradient 

from S-14 (Figure 2) could be adversely impacted if contami-

nated ground water from the shallow aquifer were able to 

enter the well via leaks in the casing. The well was 

sampled in February 1980, and no PCB's or other adverse 

constituents were present. An in-depth analysis of water 

from the supply well is given in Appendix B. 

Surface Water 

Petroleum Based Oil -  

Background  

It was the appearance of floating oil in the drainage 

ditch next to well S-1 which promoted this investigation. 

To contain the oil, two underflow weirs were installed 

(Figure 12), and the floating oil behind them is removed 

periodically by pumping. In order to evaluate the effective-

ness of the weirs and to determine the fate of the dissolved 
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oil in the surface water, water samples were collected 

during several sampling periods from the ditch and from the 

solvent and oil-disposal pits (Figures 15a and 15b). These 

samples were subsequently analyzed for their dissolved oil 

content. During the sampling period, water which previously 

existed at site SW-9 was no longer present, presumably due 

to dry conditions. 

Findings  

The results of the analyses for dissolved oil in the 

surface water are given in Table 15. The maximum concen-

tration, 17 mg/1, of oil was found in water sampled from the 

oil pit (SW-10) which was sampled from water in direct 

contact with oily residue in the oil-disposal pit. Water 

sampled from the solvent pit (SW-8) contained 5.8 mg/1 of 

dissolved oil which reflects the oils removed in degreasing 

operations or added with the volatile waste products prior 

to disposal. 

The highest concentration of dissolved oil, 8.9 mg/1, 

in the surface water in the drainage ditches was in water 

collected immediately downstream from Weir B (SW-4). The 

dissolved-oil content in water sampled from the ditch some 

distance downstream of weir B decreased. During the same 

sampling interval, downstream from Weir B, the surface-water 

discharge contained only 2.4 mg/1 of dissolved oil. The 

reduction in the dissolved-oil content in the ditch water 
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Figure 15a. Location of the Surface-Water Sampling Points. 
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Figure 15b. Location of the Surface-Water Sampling Points. 
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TABLE 15. SUMMARY OF THE ANALYSES OF DISSOLVED OIL 
IN SURFACE WATER NEAR THE SITE. 

Date 
Surface Water 

1/ 
Sampling Point— 

Dissolved Oil 
(mg/1) 

7/26/79 SW-1 0.9 

7/26/79 SW-2 1.3 

7/26/79 SW-3 5.1 

7/13/79 SW-4 3.8 

7/13/79 SW-5 2.9 

7/13/79 SW-6 2.7 

7/13/79 SW-7 2.7 

7/13/79 SW-8 5.8 

7/26/79 SW-10 17 

10/07/79 SW-4 8.9 

10/07/79 SW-6 2.4 

10/26/79 SW-6 2.8 

10/26/79 SW-4 1.6 

01/31/80 SW-6 <0.5 

1/ 
See Figures 15a and 15b for location of sampling points. 
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as it flows toward the St. Johns River is most likely the 

result of one or more of the following: biodegradation, 

adsorption on organic matter, dilution, and absorption by 

plants growing in the ditch. 

The State of Florida water-quality standard for dissolved 

oils is 5 mg/1 at the point of disCharge. 

Volatile Organic Compounds 

Findings  

Water samples were collected and analyzed for volatile 

organic compounds from the primary solvent (SW-8) and pri-

mary oil-disposal pits (SW-10). The results, as shown in 

Table 16, indicate that all seven of the chemical compounds 

were present in the solvent pit. The concentrations ranged 

from a low of 372 pg/1 of trichloroethylene to a high of 

13,840 pg/1 of n-butyl acetate. 

The water sample collected from the oil pit (SW-10) 

contained five of the seven volatile constituents. It is 

probable that this pit has received solvent wastes in the 

past or that some of the solvents were mixed in with the oil 

waste products prior to disposal. This theory appears to be 

further confirmed in the analysis of water sample SW-3 which 

was collected from the effluent discharged from weir A. 

This water sample contained 65 pg/1 of methylene chloride, 

2,420 pg/1 of methylethyl ketone, 1,330 pg/1 of methyl 

isobutyl ketone, and 154 wg/1 of xylene. 
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Table 16. ANALYSES FOR VOLATILE ORGANIC COMPOUNDS IN SURFACE WATER NEAR TILE SITE, JULY 12 AND 13, 1979. 

CONSTITUENT ANALYZED (pg/l) 

Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichloroethylene 

- Methyl Isobutyl 
Ketone 

1-Butyl 
Acetate Xylene 

ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND 

65 2,420 ND ND 1,330 ND 154 

49 ND ND ND ND ND NI) 

ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND 

ND ND ND ND ND ND ND 

Surface 
Water • 	 . 

Sampling 
Site?/ 

SW-1 

*n
T

ir
  `

T
n

ri
T

T
A

T  

SW-8 	2,700 	 4,400 	2,400 

SW-10 	 244 	 942 	 ND 

372 3,060 13,840 5,680 

14 120 ND 35 

1/  ND; Indicates none detected. 

2/ See Figures 14a and 14b for locations of sites. 

2/ Sample obtained July 26.. 
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Analyses of downstream water samples collected from the 

ditch (SW-6 and SW-7) did not show any of the seven.organic 

constituents. The surface water discharged. from weir B (SW-

4) contained only one organic chemical compound .which was 49 

Ig/1 of methylene chloride. This sample was collected two 

weeks after the other samples were collected, shown in Table 

16, due to the breakage of the original sample during 

transit to the laboratory. A second sample collected at SW-

6 on January 31, 1980, also did not show any volatile 

organic compounds. 

The disappearance of volatile organics from water in 

the ditch as it flows toward the St. Johns River is attri-

buted to one or more of several factors including evaporation 

into the atmosphere, biodegradation, dilution, absorption by 

plants, and adsorption by organic matter. Methylene chloride 

and trichloroethylene are bioresistant, but because of their 

volatile nature they evaporate rapidly when exposed to the 

atmosphere. The other organic compounds are biodegradable. 

Although the data collected does not indicate the relative 

importance of the various modes of disappearance of the 

volatile organics, the data suggest that water in the ditch 

below the weirs is free of these contaminants prior to 

discharging into the St. Johns River. 
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Dissolved Metals 

Water samples were collected from the solvent-disposal 

pit and from selected locations along the drainage ditch, 

and were analyzed for dissolved-metals content. The results, 

as shown in Table 17, indicate that water collected from the 

solvent pit (SW-8) is contaminated with cadmium, 2.92 mg/1, 

and chromium, 12.35 mg/l. Both of these metals are associ-

ated with paint pigments and metal protective coatings. 

Water samples collected from the ditch were virtually 

free of any metal contamination. This indicates that if 

dissolved metals are seeping into the ditch, via ground-

water seepage, they are being reduced either by dilution or 

by adsorption on sediments. 

Water samples were collected in January 1980 during low 

flow conditions from six locations along the ditch. The 

results show the progressive reduction in dissolved iron 

that occurs downstream from weir A. The 77.8 mg/1 of 

dissolved iron at weir A decreased to 0.70 mg/1 at weir B, 

and at SW-7 it decreased further to 0.21 mg/l. The State 

regulation for discharges of dissolved iron into surface 

water is 0.3 mg/l. 

Polychlorinated Biphenyls 

A water sample was collected from the surface water 

discharged from weir B (SW-4) and at SW-6, and was analyzed 
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Table 17. 	SUMMARY OF THE ANALYSES FOR DISSOLVED METALS FROM 

SURFACE WATER AT THE SITE. 

Sampling Point-
1/  Arsenic 

Constituents Analyzed in ug/1 
Mercury Cadmium 	Chromium 	Lead 

SW-1 <10 < 5 <10 <10 <0.5 

SW-3 <10 < 5 • <10 <10 <0.5 

SW-4 <10 < 5 <10 <10 <0.5 

SW-8 <10 2,919 12,350 97 <0.5 

SW-6 <30 <10 <10 <30 <0.5 

1/See Figures 15a and 15b for sampling locations. 
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for PCBs. The results indicate that no detectable amounts 

of PCBs are presently discharged into surface water. 
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SOIL CONTAMINATION 

As a result of past disposal and storage practices, 

soil in the disposal area and immediate vicinity has been 

contaminated with metals, volatile organic compounds, oil, 

and PCB's. Soils in and around pits or shallow depressions 

that have been used for the disposal of liquid contaminants 

(see Figure 1-2) -have probably been contaminated to some 

degree. 

Four soil samples were collected at depths between 6 

and 12 in in the electrical transformer storage area at the 

location shown in Figure 16. Two of the four samples 

analyzed contained no PCBs, and at locations TY-2 and TY-3, 

the soil contained, respectively, 673 and 1,592 mg/kg (milli-

grams per kilogram) of PCBs. These concentrations are 

considered to be a health hazard. According to Federal 

regulations, the soils in that portion of the storage area 

must be containerized and shipped to a secure chemical 

landfill; the closest one presently is located in Alabama. 

The ditch bottom in the areas upgradient from weirs A and B 

are also believed to contain relatively high concentrations 

of heavy metals and oil derivatives. Although the soils in 

these areas are not necessarily a health hazard, periodic 

removal of the soil in the bottom of the ditch may help 

prevent further degradation in surface water. 
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140' 

X- -X --x -X 

• 
TY-2 

• 
TY-1 

PERIMETER 
FENCE 

ELECTRICAL TRANSFORMER STORAGE AREA 

TY-3 
• 

TY- 4 
• 

X- - -x-- -x 	 -X --x 

EXPLANATION  

• TY-4 SOIL SAMPLE LOCATION 

Figure 16. Location of the Soil Samples Analyzed for P' 

66 



Geraghty & Miller, Inc. 

BIODEGRADATION OF PETROLEUM 

IN SOIL AND GROUND WATER 

Background  

Biodegradation of petroleum oil is the decomposition of 

petroleum by naturally occurring bacteria to produce more 

bacteria, carbon dioxide, and water. In order for the 

decomoosition to occur, the bacteria must have access to 

adecuate supplies of oxygen, moisture, nutrients, and carbon. 

Generally, most of the biodegradation that occurs in the 

ground-water system occurs in the capillary zone above the 

water/air (oil/air) interface because of the availability of 

free oxygen and moisture. Under these conditions and if 

sufficient supplies of hydrocarbons and nutrients are avail-

able the bacteria will consume the carbon and release water 

and carbon dioxide as by-products. 

In regard to the biodegradation of oil in ground 

waters, studies indicate that biodegradation does occur, but 

at a rate much less than that which occurs in the soils 

above the water table because of the low concentrations of 

free oxygen and nutrients. 

Findings  

A water sample was collected from well OW-7, and it was 

analyzed for selected chemical constituents. The results 
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(Table 18) indicate that the ground water in this area 

contains high concentrations of total-dissolved solids 

(1,700 mg/1), sulfate (275 mg/1), iron (10.mg/1), and 

chlorides (140 mg/1). The source of these high concentrations 

are believed to be in part from the disposal of metals and 

solid wastes at the disposal site. More important, however, 

are the high concentrations of carbon dioxide (378 mg/1) and 

bicarbonates (1,129 mg/1) that were found. These abnormally 

high concentrations are attributed to the biodegradation of 

hydrocarbons in the unsaturated zone above the water table. 

Infiltrating rain water subsequently combines with the 

carbon dioxide to form carbonic acid (H2CO3) which enters 

the ground water. Thus, the data show that biodegradation 

processes are presently at work on oil in the soil at the 

disposal site. These processes could be accelerated by 

increased aeration of the zone above the water table and by 

the addition of nutrients. 
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Table 18. 	SUMMARY OF THE ANALYSIS OF SELECTED 
CHEMICAL CONSTITUENTS FROM WELL OW-7. 

Constituent Analyzed Concentration in mg/1 

Total Dissolved Solids 1,700 

Total Alkalinity 925 

Bicarbonate Alkalinity 925 

Carbonates 0 

Bicarbonates 1,129 

Carbon Dioxide 378 

Chloride 140 

Sulfate 275 

pH 6.7 

Total Hardness 505 

Calcium Hardness 205 

Magnesium Hardness 300 

Calcium 82 

Magnesium 73 

Sodium 390 

Iron 10 

Manganese 0.05' 

_Copper 0.1 

Silica 37 
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RECOMMENDED MITIGATIVE MEASURES  

General Discussion  

Discharges of contaminants to surface waters and ground 

waters in the State are regulated by the State of Florida 

Department of Environmental Regulation (DER) under the 

Florida Administrative Code, Chapters 17-3, 17-4, and 17-6. 

In simplified form, the State will generally allow a zone-

of-mixing in either surface-water systems and ground-water 

systems if the contaminants do not pose a human health 

hazard. The zone-of-mixing allowed is generally confined to 

the area within the confines of the property boundaries. 

Thus, with respect to surface water, the rules and regulations 

generally apply at the point where the surface water exits from 

the property, or in this particular case, where the water in 

the ditch enters the St. Johns River. Similarly, with respect 

to ground water, a zone-of-mixing request from the DER 

would, if approved, make the rules and regulations on ground-

water contamination applicable at the property boundary. 

Volatile Organic Compounds  

The results of this investigation indicated that volatile 

organic compounds are present in relatively small amounts in 

the surficial aquifer in the vicinity of the dump. Ground 

water contaminated with these compounds is moving in all 
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directions away from the disposal site at very slow rates. 

Data collected during the investigation indicate that the 

contaminants are confined to the surficial.aquifer and that 

there is little chance that these contaminants will ever 

enter the domestic water supply which is furnished by on-

site wells tapping the Floridan Aquifer. Data collected 

during the investigation also indicate that although surfi-

cial ground water containing volatile compounds is being 

discharged into the deep ditch, downstream water samples are 

free of any detectable concentrations, suggesting that the 

concentrations are reduced rather quickly due to processes 

such as evaporation, dilution, adsorption, and dilution. 

Therefore, it is recommended that relatively deep ditches be 

dug around the perimeter of the disposal site at the location 

shown in Figure 17. The ditch will act as a ground-water 

discharge boundary, and solvent-contaminated ground water 

will slowly seep into them and flow downgradient toward the 

existing deep ditch. A low-head overflow weir would be 

installed at the downstream end to aerate the water dis-

charging over it. The slow rate of ground-water seepage and 

the slow travel time in the ditch should allow the solvents 

to evaporate or biodegrade by the time the water reaches the 

existing deep ditch. 

Petroleum Based Oil 

This investigation has determined that there are two oil 

plumes in the surficial ground-water aquifer, each moving 

71 



Geraghty & Miller, Inc. 

SITE NO.3 
ABANDONED OIL PIT 

SITE NO.1 
ABANDONED OIL PIT 

SITE NO.2 

Mulberry 3 

EXPLANATION 

LAND ELEVATION, 
FEET, MSL 

0 	500 	.000 
• • 

• 
2000 F!eI  

EXPLANATION 

PROPOSED "OIL" INTERCEPTOR DITCH 

- ••• PROPOSED " SOLVENT" INTERCEPTOR DITCH 

OVERFLOW WEIR 

Figure 17. Location of "Solvent" Interceptor Ditches and Overflow Weirs. 

EXISTING DITCH 
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toward the ditch located northeast of the disposal area 

(Figure 14). The oil and ground water seep into the ditch 

where two underflow weirs have been constructed (15a) to 

contain oil behind them and allow the water to be discharged 

past them. Water samples collected in the downstream 

reaches of the ditch indicate that.the water meets the DER's 

surface-water regulation of 5 mg/1 of dissolved oil. The 

present underflow weir system appears to be working effective- 

ly. However, the periodic removal of floating oil results 

in a layer of floating oil on the water behind the weir for 

long periods of time. An automatic skimming device would 

alleviate this problem. 

Under the present conditions, the oil will be seeping 

into the ditch for many years to come. To speed up the 

removal of oil from the ground-water system, additional 

ditches should be installed to intercept the oil closer to 

the source (see Figure 18). Because the ditch would inter-

cept the oil closer to the source where the plume has the 

greatest thickness, the time for the complete removal of the 

oil would be greatly reduced. The ditch would be connected 

to the culvert (near well S-2) which passes under Child Road 

and is connected to the ditch behind weir A. An automatic 

skimming device should be installed to remove the oil behind 

weir A, and a second automatic skimming device should be 

installed behind weir B. 
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Figure 18. Location of "Oil" Interceptor Ditches and Exfiltration Galleri( 
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It is also recommended that an artificial recharge 

system be installed to increase the hydraulic gradient 

between the source (the nits) and the ditches. This can be 

accomplished most effectively by installing an exfiltration 

gallery in the areas shown in Figure 18. The exfiltration 

gallery would be connected to an existing 4-inch-diameter 

water main located in the immediate vicinity and would 

accept water from the main at a combined rate of about 20 

gpm. This system will, in affect, push the oil towards the 

ditch for recovery by the skimming devices. 

A low-head overflow weir should be installed at the 

location shown in Figure 17 to increase the detention time 

of the surface water and to aerate the water before it 

reaches the St. Johns River. This weir would be constructed 

utilizing bagged sand-cement, with a crest elevation of 

about 1 to 2 ft above the bottom of the ditch. 

Contaminated Soils  

The soils in the pits used for disposal of waste solvent 

and oil products are probably contaminated with dissolved 

metals. Because contamination from metals was not covered 

in great detail in this investigation, the levels of dis-

solved metals in the soils are unknown. A program should be 

undertaken to determine if the concentration of dissolved 

metals in the soil from selected pits warrants treatment by 

flushing the soil with water and treating the water in the 

industrial wastewater treatment facility at the NAS. 
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Soils in portions of the electrical transformer storage 

area have been contaminated by PCB's from leaking electrical 

transformers. Due to the high concentrations involved, in 

excess of 500 mg/kg, the contaminated soil must be container-

ized and disposed of at a chemically secure landfill. It is 

recommended that a detailed investigation be undertaken to 

better establish the aerial and vertical distribution of the 

contaminated soil, and after the area is defined, to place 

the contaminated soil in 55-gallon drums and transport the 

drums to a secure landfill; the closest existing one is 

located near Sumpter, Alabama. 



Geraghty & Miller, Inc. 

CLOSING COMMENT 

The results of the investigation indicated that the 

surficial aquifer in the immediate vicinity of the disposal 

site is contaminated with oils, volatile organic compounds, 

metals, and PCBs. The Surficial Aquifer is not utilized for 

drinking purposes and; therefore, no health hazard is associ-

ated with the presence of these constituents in the Surficial 

Aquifer. However, the presence of some of these constituents, 

such as dissolved oil, in nearby surface-water bodies violates 

the State of Florida water-quality standards. In addition, 

the PCB contaminated soil in the transformer storage area is 

considered a health hazard according to Federal regulations, 

and as a result it must be containerized and disposed of in 

a secure chemical landfill. 

Geraghty & Miller, Inc., is happy to have been given 

the opportunity to assist the Navy in this investigation. 

We look forward to continuing this relationship with the 

Navy by assisting them in implementing the abatement pro-

gram, as recommended. 

Sincerely yours, 

GERAGHTY & MILLER, INC. 

Peter J. Schreuder 
Associate 

Peter L. Palmer 
Senior Scientist 

Dr. Olin C. Braids 
Senior Scientist 
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APPENDIX 5.3 

Historical Data 

Summary of Historical Soil and Water-Quality Data 
from the Oil and Solvents Disposal Pits Area 
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5.3.1 

Summary of Analysis Results of Ground-Water 
and Surface Water Samples Collected in 1979-1980 
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Table 5.3.1.a Concentrations of Volatile Organic Compounds in Water Sampled 
from Monitor Wells at OU1, May 24, 1979 

11 	 Constituent Analyzed (ug/L) 
= 

Well No. 
Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichoroethene 

Methyl Isobutyl 
Ketone 

N-Butyl 
Acetate Xylene 

S-1 ND 1/ 12 ND ND Trace 2/ ND 48 

S-2 ND ND ND Trace ND ND ND 

S-3 ND ND ND ND ND ND ND 

S-4 ND ND ND Trace ND ND 12 

S-5 -- -- .. -- -- -- -- 

S-6 ND ND ND Trace ND ND ND 

S-7 ND 48 ND Trace 40 ND ND 

S-8 ND 188 ND 11 Trace ND ND 

S-9 ND 10 ND 12 Trace ND 120 

S-10 ND 22 ND ND ND ND 32 

S-11 ND Trace ND 15 11 ND Trace 

S-12 ND ND ND 20 ND ND 38 

S-13 ND Trace ND Trace ND ND ND 

S-14 ND ND ND ND ND ND ND 

DPW-1 ND ND ND ND ND ND ND 

DPW-2 ND ND ND 55 ND ND ND 

1/ ND: 	Indicates none detected 
2/ Trace: Indicates that less than 10 ug/L but more than 1 ug/L was detected. 

Soruce: Geraghty & Miller, 1980 

TBL3-1.DOC 



Table 5.3.1.b Concentrations of Volatile Organic Compounds in Water Sampled from 
Monitor Wells at OU1, July 12 and July 25, 1979. 

Constituent Analyzed (ug/L) 

Well No 
Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichoroethene 

Methyl Isobutyl 
Ketone 

N-Butyl 
Acetate Xylene 

OW-2 ND 1/ ND ND ND ND ND ND 

OW-5 ND ND ND ND ND, ND ND 

OW-7 ND ND ND ND ND• ND ND 

S-5 ND ND ND ND ND ND ND 

DPW-1 ND ND ND ND ND ND ND 

DPW-2 ND 11 ND 62 ND ND ND 

1/ ND: Indicates none detected. 

Source: Geraghty & Miller, 1980 

TBL3-2.DOC 



Table 5.3.1.c Summary of Concentrations of Heavy Metals from 
Monitor Wells at OU1, 1980 

1 	 Constituents Analyzed in ug/L 

Sampling Point Arsenic Cadmium Chromium Lead Mercury 

OW-2 28 67 132 865 1.14 

OW-5 43 52 204 906 1.07 

OW-7 30 17 50 419 <0.5 

S-1 <10 17 588 1,324 7.2 

S-10 <10 <5 <10 <10 <0.5 

S-11 <30 <10 <10 <30 <0.5 

Source: Geraghty & Miller, 1980 

SAHMWS.DOC 



. Table 5.3.1.d Concentrations of Heavy Metals in Water Sampled 
from Monitor Wells Installed in the Housing Area Adjacent to OU1, 1980 

II Constituent Analyzed (mg/L) 

Well No. Arsenic Barium Cadmium Chromium Copper Iron Lead Mercury 1/ Selenium Silver 

H-1 <0.03 0.3 <0.01 <0.01 0.68 0.43 <0.03 <0.5 <0.005 <0.01 

11-2 <0.03 0.3 <0.01 0.01 1.93 5.40 <0.03 <0.5 <0.005 <0.01 

11-3 <0.03 0.4 <0.01 0.01 0.78 1.48 <0.03 0.66 <0.005 <0.01 

H-4 <0.03 1.0 <0.01 0.01 0.08 0.14 <0.03 0.66 <0.005 <0.01 

H-5 <0.03 1.3 <0.01 0.04 0.43 0.04 <0.03 <0.5 <0.005 <0.01 

H-6 <0.03 1.2 <0.01 0.05 0.76 0.60 <0.03 0.66 <0.005 <0.01 

H-7 <0.03 1.8 <0.01 0.05 0.01 7.50 <0.03 <0.5 <0.005 <0.01 

H-8 <0.03 0.3 <0.01 0.02 0.01 3.30 <0.03 <0.5 <0.005 <0.01 

H-9 <0.03 2.0 <0.01 0.03 0.33 0.05 0.39 <0.5 <0.005 <0.01 

11-10 <0.03 <0.1 <0.01 0.02 0.47 0.10 <0.03 <0.5 <0.005 <0.01 

1/ Concentrations in ug/L. 

Source: Geraghty & Miller, 1980 

AFSCWSHA.DOC 



Table 5.3.1.e Summary of Concentrations of Polychlorinated Biphenyls 
(PCBs) from Monitor Wells at OU1 

Sampling Point Date Sampled PCB ug/L 

S-1 7/12/79 ND 1/ 

S-9 7/12/79 ND 

S-12 7/12/79 ND 

S-14 5/24/79 17 

H-4 1/31/80 ND 

H-5 1/31/80 ND 

H-6 1/31/80 ND 

1/ ND: Indicates none detected (detection limit = 1 ug/L). 

Source: Geraghty & Miller, 1980 

SOAPB.DOC 



Table 5.3.1.f Concentrations of Volatile Organic Compounds 
in Surface Water at OU1, July 12 and 13, 1979 

R Constituent Analyzed (ug/L) 

Surface Water 
Sampling Site 

Methylene 
Chloride 

Methylethyl 
Ketone 

Ethyl 
Acetate Trichoroethene 

Methyl Isobutyl 
Ketone 

N-Butyl 
Acetate Xylene 

SW-1 ND 1/ ND ND ND ND ND ND 

SW-2 ND ND ND ND ND ND ND 

SW-3 65 2,420 ND ND 1,330 ND 154 

SW-4 2/ 49 ND ND ND ND ND ND 

SW-5 ND ND ND ND ND ND ND 

SW-6 ND ND ND ND ND ND ND 

SW-7 ND ND ND ND ND ND ND 

SW-8 2,700 4,400 2,400 372 3,060 13,840 5,680 

SW-10 244 942 ND 14 120 ND 35 

1/ ND: Indicates none detected 
2/ Sample obtained July 26, 1979 

Source: Geraghty & Miller, 1980 

AVOCSW.DOC 



Table 5.3.1.g Summary of Concentrations of Dissolved Metals from 
Surface Water at OU1 

Constituents Analyzed in ug/L 

Sampling Point Arsenic Cadmium Chromium Lead Mercury 

SW-1 <10 <5 <10 <10 <0.5 

SW-3 <10 <5 <10 <10 <0.5 

SW-4 <10 <5 <10 <10 <0.5 

SW-8 <10 2,919 12,350 97 <0.5 

SW-6 <30 <10 <10 <30 <0.5 

Source: Geraghty & Miller, 1980 

SADMSWS.DOC 

2-23 



5.3.2 

Summary of Analysis Results of 
Ground-Water Samples Collected in 1984 
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Table 5.3.2.a. Water Quality Analyses for Other Pollutants, 
Well WP-1 

Parameter 	 Concentration 
((VW 

Methylene Chloride 	 98 

Trichloroethylene 	 45 

1,3-oxathiolane 	 16 	Estimated 

2-methylhexanoic acid 	 27 	Estimated 

Bis(3,5,5-trimethylhexyl) ether 	 13 	Estimated 

4-(dimethylamino)-3-buten-2-one 	 27 	Estimated 

2-methoxyphenol 	 15 	Estimated 

2,3-dimethy1-6-t-butylphenol 	 24 	Estimated 

4-t-butylbenzoic acid 	 150 	Estimated 

Octanethioic acid, 5-ethylester 	 16 	Estimated 

1-phenyl-2, 4,5-trioxoimidazolidine 	 14 	Estimated 

O-tolyl-p-tolyl ether 	 12 	Estimated 

Silver 	 0.62 

Cadmium 	 4.1 

Chromium 	 12 

Copper 	 9.6 

Nickel 	 28 

Lead 	 39 

Zinc 	 180 

Source: JEA, 1984 

Estimated concentrations were obtained as laboratory analyses were 
qualitative and not quantitative. 
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Table 5.3.2.b. Water Quality Analyses for Other Pollutants, 
Well WP-4 

Parameter 	 Concentration 
(g/l) 

Fluoranthene 	 21 
Bis(2-ethylhexyl)phthalate 	 790 
Butyl benzyl phthalate 	 47 
Phenanthrene 	 60 
Pyrene 	 28 
Dimethylbenzene 	 6,200 	Estimated 
2-methylheptane 	 5,500 	Estimated 
Decane 	 16,000 	Estimated 
6-ethyl-2-methyloctane 	 19,000 	Estimated 
Undecane 	 18,000 	Estimated 
3,7-dimethylnonane 	 23,000 	Estimated 
5-propyldecane 	 18,000 	Estimated 
Trimethyldodecane 	 12,000 	Estimated 
Pentadecane 	 8,900 	Estimated 
2,6,10-trimethyltridecane 	 8,500 	Estimated 
PCB-1254 	 18 
1,1-dichloroethane 	 22 
Toluene 	 540 
Chlorobenzene 	 29 
Ethyl benzene 	 350 
Methyl isobutyl ketone 	 120 
2-hexanone 	 120 
Xylenes 	 2,000 
Arsenic 	 35 
Chromium 	 210 
Copper 	 9.3 
Nickel 	 23 
Lead 	 150 
Zinc 	 310 

Source: JEA, 1984 

Estimated concentrations were obtained as laboratory analyses were 
qualitative instead of quantitative. 
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Table 5.3.2.c Water Quality Analyses for Other Pollutants, 
Well DPW-2 

Parameter Concentration 
(g/l) 

Bis(2-ethylhexyl) phthalate 51 

Di-N-octyl phthalate 64 

Unknown 31 

Phthalate isomer 9 

Cyclooctasulfur (S8) 18 

Phthalate isomer 34 

Phthalate isomer 26 

Phthalate isomer 50 

Phthalate isomer 110 

Phthalate isomer 28 

Phthalate isomer 55 

Phthalate isomer 17 

Zinc 	 6,400 

Source: JEA, 1984 

TF533\VOL5\TAB532c.w51 



Table 5.3.2.d. Water Quality Analyses for Other Pollutants 

Well 
	

Parameter 	 Concentration 
(g/l) 

S-1 	 Nondetected 

S-2 	 Trichloroethene 	 35 

S-3 	 1,1-dichloroethane 	 2 

S-8 	 Nondetected 

2-9 	 Chlorobenzene 	 150 

Source: JEA, 1984 

TF533\V0L5\TAB532d.w51 



Table 5.3.2.e. Water Quality Analyses for Other Pollutants, 
Well SP-2 

Parameter Concentration 
(q/1) 

Phenol 41 

1,2-dichlorobenzene 17 

Methylene chloride 12 

Toluene 26 

Chlorobenzene 11 

0-cresol 10 Estimated 

P-cresol 17 Estimated 

Chlorobenzene 4 Estimated 

Dimethylphenol isomer (not 2, 4-) 32 Estimated 

Ethylphenol isomer 4 Estimated 

Dimethylphenol isomer (not 2, 4-) 9 Estimated 

Benzoic acid 4 Estimated 

Bis(2-ethoxyethyl) ether 4 Estimated 

3,3,5-trimethylcyclohexanone 7 Estimated 

5-isopropyl-1,3-cyclohexadione 5 Estimated 

C10H1402 isomer 8 Estimated 

4-t-butylbenzoic acid 6 Estimated 

Silver 0.51 

Arsenic 5.8 

Chromium 6.5 

Nickel 26 

Zinc 6.8 

Source: 	JEA, 	1984 

Estimated concentrations were obtained as laboratory analyses were 
qualitative instead of quantitative. 
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Table 5.3.2.f. 	Water Quality Analyses 
Well SP-2 

for Other Pollutants, 

Parameter Concentration 
(g/l) 

2,4-dimethylphenol 2,500 
Phenol >58,000 
1,2-dichlorobenzene 3,700 
1,4-dichlorobenzene 520 
Vinyl chloride 700 
Methylene chloride 91,000 
1,1-dichloroethane 1,400 
Trans-1,2-dichloroethylene 3,500 
1,1,1-trichloroethane 1,300 
Trichloroethylene 5,000 
Toluene 9,100 
Chlorobenzene 32 
Ethyl benzene 160 
0-cresol 24,000 Estimated 
P-cresol 25,000 Estimated 
Pentanoic acid 37,000 Estimated 
Ethyl Phenol isomer 2,900 Estimated 
Dimethylphenol isomer (not 2, 4-) 9,500 Estimated 
Ethylphenol isomer 4,800 Estimated 
Dimethyl phenol isomer (not 2, 4-) 6,100 Estimated 
Benzoic acid 45,000 Estimated 
C10H1402 isomer 22,000 Estimated 
4-t-butylbenzoic acid 1,000 Estimated 
9-octadecenal 4,500 Estimated 
Di-pentylphthalate 960 Estimated 
Acetone 19,000 
2-butane 14,000 
4-methyl-2-penthnone 44,000 
2-hexanone 1,000 
Total xylenes 880 
Silver 0 51 
Arsenic 38 
Chromium 77 
Mercury 1.3 
Nickel 71 
Antimony 7.8 
Zinc 370 

Source: JEA, 1984 

Estimated concentrations were obtained as laboratory analyses were 
qualitative instead of quantitative. 
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5.3.3 

Summary of Water-Quality Data for 
Surface-Water Samples Collected at the Underflow Weir, 

1983-1984 
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Table 5.3.3.a. Chemical Analyses for Volatile Organic Compounds 

	

Methylene 	Methylethyl 

	

Chloride 	Ketone 
Ethyl 
Acetate Trichloroethylene 

Methyl Isobutyl 
Ketone 

n-Butyl 
Acetate 

Total 
Xylenes 

EPA Limits 5.0 100 100 5.0 100 100 5.0 
DER Limits 5.0 100 100 5.0 100 100 5.0 

09/28/83 460 20.8 2.9 1.7 <1.0 4.9 <1.0 

10/15/83 5.0 21.0 <1.0 4.9 <1.0 5.2 <1.0 

12/21/83 18.0 76.0 2.8 5.2 <1.0 38.0 <2.0 

02/04/84 324 311 20.3 134 1.66 3.88 24.0 

03/09/84 178 37.0 87.4 10.0 <1.0 59.0 2.2 

03/16/84 272 267 12.9 8.3 <1.0 141 <1.0 

03/21/84 220 111 7.9 4.7 <1.0 50.9 1.3 

03/23/84 240 288 14.4 16.2 16.6 171 9.0 

Concentrations in 	(ug/L). 

Source: 	JEA, 1984. 
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Table 5.3.3.b. Chemical Analyses for PCB Concentrations 

PCB 

EPA Limits 
DER Limits 

0.065 
0.001 

Date 

09/28/83 0.098 

10/15/83 0.094 

12/21/83 0.361 

02/04/84 <0.20 

03/09/84 <0.10 

03/16/84 0.035 

03/21/84 0.049 

03/23/84 0.069 

Concentrations in (g/l). 

Source: JEA, 1984. 
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Table 5.3.3.c. Chemical Analyses for Heavy Metals in Quarterly Composite Samples 

Arsenic Cadmium Chromium Lead Mercury 

EPA Limits 0.05 0.8 0.5 0.03 0.2 
DER Limits 0.05 0.8 1.0 0.03 0.2 

09/28/84 <0.001 <0.008 <0.02 <0.05 0.0005 

10/15/84 0.011 <0.008 <0.01 <0.08 0.0002 

12/21/84 <0.010 <0.005 <0.010 <0.030 0.00049 

02/04/84 <0.005 <0.005 <0.100 <0.030 0.001 

03/09/84 <0.010 <0.005 <0.010 <0.030 <0.0001 

03/16/84 0.0091 <0.005 <0.100 0.0595 <0.0002 

03/21/84 0.0118 <0.005 <0.010 <0.030 0.00048 

03/23/84 0.0059 <0.005 <0.010 <0.030 <0.0002 

All concentrations are expressed in mg/l. 

Source: JEA, 1984. 
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5.3.4 

Summary of Analysis Results of 
Ground-Water Samples Collected in 1986 
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LUMNJUNU LIJI 	- VULAIlLt UKUANIUJ 

1V. 
2V. 
3V. 
4V. 

SAMPLE IDENTIFIER: 
COMPUCHEM® SAMPLE NUMBER: 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 

B-1 (DW-1) 
61598 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 

(UG/L) 

BDL 
BDL 
BDL 
BDL 

1.0 
1.0 
1.0 
1.0 

5V. ACROLEIN BDL 10 
6V. ACRYLONITRILE BDL 10 
7V. METHYLENE CHLORIDE BDL 1.0 
8V. TRICHLOROFLUOROMETHANE BDL 1.0 
9V. 1,1-DICHLOROETHYLENE BDL 1.0 
10V. 1,1-DICHLOROETHANE BDL 1.0 
11V. TRANS-1,2-DICHLOROETHYLENE 2.2 1.0 
12V. CHLOROFORM BDL 1.0 
13V. 1,2-DICHLOROETHANE BDL 1.0 
14V. 1,1,1-TRICHLOROETHANE BDL 1.0 
15V. CARBON TETRACHLORIDE BDL 1.0 
16V. BROMODICHLOROMETHANE BDL 1.0 
17V. 1,2-DICHLOROPROPANE BDL 1.0 
18V. TRANS-1,3-DICHLOROPROPENE BDL 1.0 
19V. TRICHLOROETHYLENE BDL 1.0 
20V. BENZENE BDL 1.0 
21V. CIS-1,3-DICHLOROPROPENE BDL 1.0 
22V. 1,1,2-TRICHLOROETHANE BDL 1.0 
23V. DIBROMOCHLOROMETHANE BDL 1.0 
24V. BROMOFORM BDL 1.0 
25V. 1,1,2,2-TETRACHLOROETHYLENE BDL 1.0 
26V. 1,1,2,2-TETRACHLOROETHANE BDL 1.0 
27V. TOLUENE 3.8 1.0 
28V. CHLOROBENZENE BDL 1.0 
29V. ETHYLBENZENE BDL 1.0 
30V. 2-CHLOROETHYL VINYL ETHER BDL 1.0 
31V. DICHLORODIFLUOROMETHANEt BDL 
32V. BIS(CHLOROMETHYL)ETHERt BDL 

Surrogate Recoveries  - Introduced at the instrument, volatile surrogate standards 
are deuterated and/or select compounds that analytically mimic the response of 
certain analytes. Known concentrations of these surrogates are added to the sample 
and a percent recovery is calculated. This recovery acts as a barometer of method 
efficiency for the individual sample. 

% Recovery Control Range% 

D4-1,2-Dichloroethane 82 (77-120) 
4-Bromofluorobenzene 97 (85-121) 
D8-Toluene 110 (86-119) 

BDL= BELOW DETECTION LIMIT 
tSee Method Reference 



COMPOUND LIST 	- VOLATILES ORGANICS 

1V. 
2V. 
3V. 
4V. 

SAMPLE IDENTIFIER: 
COMPUCHEM® SAMPLE NUMBER: 

CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
BROMOMETHANE 

B-2 (DW-2) 
61608 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 

(UG/L) 

BDL 
BDL 
BDL 
BDL 

1.0 
1.0 
1.0 
1.0 

5V. ACROLEIN BDL 10 
6V. ACRYLONITRILE BDL 10 
7V. METHYLENE CHLORIDE 1.9 1.0 
8Y. TRICHLOROFLUOROMETHANE BDL 1.0 
9V. 1,1-DICHLOROETHYLENE BDL 1.0 
10V. 1,1-DICHLOROETHANE BDL 1.0 
11V. TRANS-1,2-DICHLOROETHYLENE BDL 1.0 
12V. CHLOROFORM BDL 1.0 
13V. 1,2-DICHLOROETHANE BDL 1.0 
14V. 1,1,1-TRICHLOROETHANE BDL 1.0 
15V. CARBON TETRACHLORIDE BDL 1.0 
16V. BROMODICHLOROMETHANE BDL 1.0 
17V. 1,2-DICHLOROPROPANE BDL 1.0 
18V. TRANS-1,3-DICHLOROPROPENE BDL 1.0 
19V. TRICHLOROETHYLENE BDL 1.0 
20V. BENZENE BDL 1.0 
21V. CIS-1,3-DICHLOROPROPENE BDL 1.0 
22V. 1,1,2-TRICHLOROETHANE BDL 1.0 
23V. DIBROMOCHLOROMETHANE BDL 1.0 
24Y. BROMOFORM BDL 1.0 
25V. 1,1,2,2-TETRACHLOROETHYLENE BDL 1.0 
26V. 1,1,2,2-TETRACHLOROETHANE BDL 1.0 
27V. TOLUENE 28 1.0 
28V. CHLOROBENZENE BDL 1.0 
29V. ETHYLBENZENE BDL 1.0 
30V. 2-CHLOROETHYL VINYL ETHER BDL 1.0 
31V. DICHLORODIFLUOROMETHANEt BDL 
32V. BIS(CHLOROMETHYL)ETHERt BDL 

Surrogate Recoveries  - Introduced at the instrument, volatile surrogate standards 
are deuterated and/or select compounds that analytically mimic the response of 
certain analytes. Known concentrations of these surrogates are added to the sample 
and a percent recovery is calculated. This recovery acts as a barometer of method 
efficiency for the individual sample. 

% Recovery 	 Control Range% 

D4-1,2-Dichloroethane 80 ✓ (77-120) 
4-Bromofluorobenzene 96 (85-121) 
D8-Toluene 11/ 	_ (86-119) 

BDL= BELOW DETECTION LIMIT 
tSee Method Reference 



COMPOUND LIST 	 ACID EXTRACTABLES 

SAMPLE IDENTIFIER: B-1 (DW-1) 
COMPUCHEM® SAMPLE NUMBER: 61601 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

1A. PHENOL BDL 2.5 
2A. 2-CHLOROPHENOL BDL 2.5 
3A. 2-NITROPHENOL BDL 2.5 
4A. 2,4-DIMETHYLPHENOL BDL 2.5 
5A. 2,4-DICHLOROPHENOL BDL 2.5 
6A. P-CHLORO-M-CRESOL BDL 2.5 
7A. 2,4,6-TRICHLOROPHENOL BDL 2.5 
8A. 2,4-DINITROPHENOL BDL 25 
9A. 4-NITROPHENOL BDL 2.5 
10A. 4,6-DINITRO-O-CRESOL BDL 25 
11A. PENTACHLOROPHENOL BDL 2.5 

Surrogate Recoveries - Introduced at the beginning of the extraction, surrogate 
standards are deuterated and/or select compounds that analytically mimic the 
response of certain analytes. Known concentrations of these surrogates are 
added to the sample and a percent recovery is calculated. This recovery acts as 
a barometer of extraction efficiency and analytical response for the individual 
sample. 

%Recovery Control 	Range% 

2-Fluorophenol 40 (23-121) 

D5-Phenol 32 (15-103) 

2,4,6-Tribromophenol 66 (10-130) 

BDL=BELOW DETECTION LIMIT 



COMPOUND LIST -- 	BASE-NEUTRAL EXTRACTABLES 	 (Page Two) 

	

SAMPLE IDENTIFIER: 	B-1 (DW-1) 

	

COMPUCHEM0  SAMPLE NUMBER: 	61601 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

29B. PHENANTHRENE BDL 1.0 
30B. ANTHRACENE BDL 1.0 
31B. DI-N-BUTYLPHTHALATE BDL 1.0 
32B. FLUORANTHENE BDL 1.0 
33B. BENZIDINE BDL 1.0 
34B. PYRENE BDL 1.0 
35B. BUTYLBENZYLPHTHALATE BDL 1.0 
36B. BENZO(A)ANTHRACENE BDL 1.0 
37B. 3,3'-DICHLOROBENZIDINE BDL 1.0 
38B. CHRYSENE BDL 1.0 
39B. BIS(2-ETHYLHEXYL)PHTHALATE BDL 1.0 
40B. DI-N-OCTYLPHTHALATE BDL 1.0 
41B. BENZO(B)FLUORANTHENE BDL 1.0 
42B. BENZO(K)FLUORANTHENE BDL 1.0 
43B. BENZO(A)PYRENE BDL 1.0 
44B. INDENO(1,2,3-C,D)PYRENE BDL 2.5 
45B. DIBENZO(A,H)ANTHRACENE BDL 2.5 
46B. BENZO(G,H,I)PERYLENE BDL 2.5 

Surrogates Recoveries - Introduced at the beginning of the extraction, surrogate 
standards are deuterated and/or select compounds that analytically mimic the 
response of certain analytes. Known concentrations of these surrogates are added 
to the sample and a percent recovery is calculated. This recovery acts as a baro-
meter of extraction efficiency and analytical response for the individual sample. 

%Recovery Control 	Range% 

D5-Nitrobenzene 64 (41-120) 

2-Fluorobiphenyl 69 (44-119) 

D14-Terphenyl 68 (33-128) 

010-  Pyrene*  85 

BDL=BELOW DETECTION LIMIT 
*Advisory Surrogate; therefore no control range. 



COMPOUND LIST 	 BASE-NEUTRAL EXTRACTABLES 

SAMPLE IDENTIFIER: B-1 (DW-1) 
COMPUCHEM® SAMPLE NUMBER: 61601 

1B. N-NITROSODIMETHYLAMINE 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

BDL 1.0 
2B. BIS (2-CHLOROETHYL) ETHER BDL 1.0 
3B. 1,3-DICHLOROBENZENE BDL 1.0 
4B. 1,4-DICHLOROBENZENE BDL 1.0 
5B. 1,2-DICHLOROBENZENE BDL 1.0 
6B. BIS (2-CHLOROISOPROPYL) ETHER BDL 1.0 
7B. HEXACHLOROETHANE BDL 1.0 
8B. N-NITROSODI-N-PROPYLAMINE BDL 1.0 
9B. NITROBENZENE BDL 1.0 
10B. ISOPHORONE BDL 1.0 
11B. BIS(2-CHLOROETHOXY) METHANE BDL 1.0 
12B. 1,2,4-TRICHLOROBENZENE BDL 1.0 
13B. NAPHTHALENE BDL 1.0 
14B. HEXACHLOROBUTADIENE BDL 1.0 
15B. HEXACHLOROCYCLOPENTADIENE BDL 1.0 
16B. 2-CHLORONAPHTHALENE BDL 1.0 
17B. DIMETHYLPHTHALATE BDL 1.0 
18B. ACENAPHTHYLENE BDL 1.0 
19B. 2,6-DINITROTOLUENE BDL 1.0 
20B. ACENAPHTHENE BDL 1.0 
21B. 2,4-DINITROTOLUENE BDL 1.0 
22B. DIETHYLPHTHALATE BDL 1.0 
23B. FLUORENE BDL 1.0 
24B. 4-CHLOROPHENYL PHENYL ETHER BDL 1.0 
25B. DIPHENYLAMINE (N-NITROSO) 1.4 1.0 
26B. 1,2-DIPHENYLHYDRAZINE (AZOBENZENE) BDL 1.0 
27B. 4-BROMOPHENYL PHENYL ETHER BDL 1.0 
28B. HEXACHLOROBENZENE BDL 1.0 

(Continued) 

BDL=BELOW DETECTION LIMIT 



COMPOUND LIST 	 ACID EXTRACTABLES 

SAMPLE IDENTIFIER: B-2 (DTR-2) 
COMPUCHEM® SAMPLE NUMBER: 61609 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

1A. PHENOL 3.2 2.5 
2A. 2-CHLOROPHENOL BDL 2.5 
3A. 2-NITROPHENOL BDL 2.5 
4A. 2,4-DIMETHYLPHENOL BDL 2.5 
5A. 2,4-DICHLOROPHENOL BDL 2.5 
6A. P-CHLORO-M-CRESOL BDL 2.5 
7A. 2,4,6-TRICHLOROPHENOL BDL 2.5 
8A. 2,4-DINITROPHENOL BDL 25 
9A. 4-NITROPHENOL BDL 2.5 
10A. 4,6-DINITRO-O-CRESOL BDL 25 
11A. PENTACHLOROPHENOL BDL 2.5 

Surrogate Recoveries - Introduced at the beginning of the extraction, surrogate 
standards are deuterated and/or select compounds that analytically mimic the 
response of certain analytes. Known concentrations of these surrogates are 
added to the sample and a percent recovery is calculated. This recovery acts as 
a barometer of extraction efficiency and analytical response for the individual 
sample. 

%Recovery Control 	Range% 

2-Fluorophenol 41 (23-121) 

D5-Phenol 38 (15-103) 

2,4,6-Tribromophenol 72 (10-130) 

BDL=BELOW DETECTION LIMIT 



COMPOUND LIST 	 BASE-NEUTRAL EXTRACTABLES 

SAMPLE IDENTIFIER: B-2 (Dw-2) 
COMPUCHEM0  SAMPLE NUMBER: 61609 

1B. N-NITROSODIMETHYLAMINE 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

BDL 1.0 
2B. BIS (2-CHLOROETHYL) ETHER BDL 1.0 
3B. 1,3-DICHLOROBENZENE BDL 1.0 
4B. 1,4-DICHLOROBENZENE BDL 1.0 
5B. 1,2-DICHLOROBENZENE BDL 1.0 
6B. BIS (2-CHLOROISOPROPYL) ETHER BDL 1.0 
7B. HEXACHLOROETHANE BDL 1.0 
8B. N-NITROSODI-N-PROPYLAMINE BDL 1.0 
9B. NITROBENZENE BDL 1.0 
10B. ISOPHORONE BDL 1.0 
11B. BIS(2-CHLOROETHOXY) METHANE BDL 1.0 
12B. 1,2,4-TRICHLOROBENZENE BDL 1.0 
13B. NAPHTHALENE BDL 1.0 
14B. HEXACHLOROBUTADIENE BDL 1.0 
15B. HEXACHLOROCYCLOPENTADIENE BDL 1.0 
16B. 2-CHLORONAPHTHALENE BDL 1.0 
17B. DIMETHYLPHTHALATE BDL 1.0 
18B. ACENAPHTHYLENE BDL 1.0 
19B. 2,6-DINITROTOLUENE BDL 1.0 
20B. ACENAPHTHENE BDL 1.0 
21B. 2,4-DINITROTOLUENE BDL 1.0 
22B. DIETHYLPHTHALATE BDL 1.0 
23B. FLUORENE BDL 1.0 
24B. 4-CHLOROPHENYL PHENYL ETHER BDL 1.0 
25B. DIPHENYLAMINE (N-NITROSO) 3.4 1.0 
26B. 1,2-DIPHENYLHYDRAZINE (AZOBENZENE) BDL 1.0 
27B. 4-BROMOPHENYL PHENYL ETHER BDL 1.0 
28B. HEXACHLOROBENZENE BDL 1.0 

(Continued) 

BDL=BELOW DETECTION LIMIT 



COMPOUND LIST -- 	BASE-NEUTRAL EXTRACTABLES 	 (Page Two) 

	

SAMPLE IDENTIFIER: 	B-2 (DW-2) 

	

COMPUCHEM® SAMPLE NUMBER: 	61609 

CONCENTRATION 
(UG/L) 

DETECTION 
LIMIT 
(UG/L) 

29B. PHENANTHRENE BDL 1.0 
30B. ANTHRACENE BOL 1.0 
318. DI-N-BUTYLPHTHALATE BDL 1.0 
32B. FLUORANTHENE BDL 1.0 
33B. BENZIDINE BDL 1.0 
34B. PYRENE BDL 1.0 
35B. BUTYLBENZYLPHTHALATE BDL 1.0 
36B. BENZO(A)ANTHRACENE BDL 1.0 
37B. 3,3'-DICHLOROBENZIDINE BDL 1.0 
38B. CHRYSENE BDL 1.0 
39B. BIS(2-ETHYLHEXYL)PHTHALATE 23 1.0 
40B. DI-N-OCTYLPHTHALATE BDL 1.0 
41B. BENZO(B)FLUORANTHENE BDL 1.0 
42B. BENZO(K)FLUORANTHENE BDL 1.0 
43B. BENZO(A)PYRENE BDL 1.0 
44B. INDENO(1,2,3-C,D)PYRENE BDL 2.5 
45B. DIBENZO(A,H)ANTHRACENE BDL 2.5 
46B. BENZO(G,H,I)PERYLENE BDL 2.5 

Surrogates Recoveries - Introduced at the beginning of the extraction, surrogate 
standards are deuterated and/or select compounds that analytically mimic the 
response of certain analytes. Known concentrations of these surrogates are added 
to the sample and a percent recovery is calculated. This recovery acts as a baro-
meter of extraction efficiency and analytical response for the individual sample. 

%Recovery Control Range% 

D5-Nitroberizene 45 (41-120) 

2-Fluorobiphenyl 54 (44-119) 

D14-Terphenyl 46 (33-128) 

D10-Pyrene*  50  

BDL=BELOW DETECTION LIMIT 
*Advisory Surrogate; therefore no control range. 



COMPOUND LIST 	-- 	PESTICIDES/PCBs 

1P. 
2P. 
3P. 
4P. 
5P. 
6P. 
7P. 
8P. 
9P. 

SAMPLE IDENTIFIER: 
COMPUCHEM® SAMPLE NUMBER: 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 	(TECHNICAL) 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 

B-1 	(DW-1) 
61604 

CONCENTRATION 
(UG/L) 

DETECTIONt 
LIMIT 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.20 
0.20 
0.20 
0.20 
0.20 
1.0 
0.20 
0.20 
0.20 

10P. DIELDRIN BDL 0.20 
11P. ALPHA-ENDOSULFAN BDL 0.20 
12P. BETA-ENDOSULFAN BDL 0.20 
13P. ENDOSULFAN SULFATE BDL 0.20 
14P. ENDRIN BDL 0.20 
15P. ENDRIN ALDEHYDE BDL 0.20 
16P. HEPTACHLOR BDL 0.20 
17P. HEPTACHLOR EPDXIDE BDL 0.20 
18P. PCB-1242 BDL 2.0 
19P. PCB-1254 BDL 2.0 
20P. PCB-1221 BDL 2.0 
21P. PCB-1232 BDL 2.0 
22P. PCB-1248 BDL 2.0 
23P. PCB-1260 BDL 2.0 
24P. PCB-1016 BDL 2.0 
25P. TOXAPHENE BDL 2.0 

Surrogate Recovery - Introduced at the beginning of the extraction, the surrogate 
standard is a select compound that analytically mimics the response of certain 
analytes. A known concentration of this surrogate is added to the sample and a 
percent recovery is calculated. This recovery acts as a barometer of extraction 
efficiency and analytical response for the individual sample. 

% Recovery 	Control Range % 

Dibutylchlorendate 
	

94 	 (48-136)* 

tLess than the required volume of sample was available for extraction, thus, 
higher than normal detection limits. 

*Advisory surrogate; recovery below 10% requires action step (re-extraction 
and re-analysis). 

BDL=BELOW DETECTION LIMIT 



COMPOUND LIST 	-- 	PESTICIDES/PCBs 

1P. 
2P. 
3P. 
4P. 
5P. 
6P. 
7P. 
8P. 
9P. 

SAMPLE IDENTIFIER: 
COMPUCHEM0  SAMPLE NUMBER: 

ALDRIN 
ALPHA-BHC 
BETA-BHC 
GAMMA-BHC 
DELTA-BHC 
CHLORDANE 	(TECHNICAL) 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 

B-2 	(DW-2) 
61610 

CONCENTRATION 
(UG/L) 

DETECTIONt 
LIMIT 
(UG/L) 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.20 
0.20 
0.20 
0.20 
0.20 
1.0 
0.20 
0.20 
0.20 

10P. DIELDRIN BDL 0.20 
11P. ALPHA-ENDOSULFAN BDL 0.20 
12P. BETA-ENDOSULFAN BDL 0.20 
13P. ENDOSULFAN SULFATE BDL 0.20 
14P. ENDRIN BDL 0.20 
15P. ENDRIN ALDEHYDE BDL 0.20 
16P. HEPTACHLOR BDL 0.20 
17P. HEPTACHLOR EPDXIDE BDL 0.20 
18P. PCB-1242 BDL 2.0 
19P. PCB-1254 BDL 2.0 
20P. PCB-1221 BDL 2.0 
21P. PCB-1232 BDL 2.0 
22P. PCB-1248 BDL 2.0 
23P. PCB-1260 BDL 2.0 
24P. PCB-1016 BDL 2.0 
25P. TOXAPHENE BDL 2.0 

Surrogate Recovery - Introduced at the beginning of the extraction, the surrogate 
standard is a select compound that analytically mimics the response of certain 
analytes. A known concentration of this surrogate is added to the sample and a 
percent recovery is calculated. This recovery acts as a barometer of extraction 
efficiency and analytical response for the individual sample. 

% Recovery 	Control Range%  

Dibutylchlorendate 	 73 	 (48-136)* 

BDL=BELOW DETECTION LIMIT 
*Advisory surrogate; recovery below 10% requires action step (re-extraction 
and re-analysis). 

tLess than the required volume of sample was available for extraction, thus, 
higher than normal detection limits. 



EXHIBIT II - COMPOUND LIST 

SAMPLE IDENTIFIER: B-1 (Dw-1) 
COMPUCHEM SAMPLE NUMBER: 61605 

INORGANICS 
	

CONCENTRATION 	DETECTION LIMIT 
PRIORITY POLLUTANTS 
	

(MG/L) 	 (MG/L) 

1. ANTIMONY, TOTAL 	 BDL 	 0.050 
2. ARSENIC, TOTAL 	 BDL 	 0.050 
3. BERYLLIUM, TOTAL 	 BDL 	 0.020 
4. CADMIUM, TOTAL 	 BDL 	 0.010 
5. CHROMIUM, TOTAL 	 BDL 	 0.050 
6. COPPER, TOTAL 	 0.11 	 0.10 
7. LEAD, TOTAL 	 0.050 	 0.050 
8. MERCURY, TOTAL 	 BDL 	 0.00020 
9. NICKEL, TOTAL 	 BDL 	 0.10 
10. SELENIUM, TOTAL 	 BDL 	 0.010 
11. SILVER, TOTAL 	 BDL 	 0.050 
12. THALLIUM, TOTAL 	 BDL 	 0.050 
13. ZINC, TOTAL 	 BDL 	 0.020 

BDL=BELOW DETECTION LIMIT 



EXHIBIT II - COMPOUND LIST 

SAMPLE IDENTIFIER: B-2 (Dw-2) 
COMPUCHEM SAMPLE NUMBER: 61611 

INORGANICS 	 CONCENTRATION 	DETECTION LIMIT 
PRIORITY POLLUTANTS (MG/L) 	 (MG/L) 

    

1. ANTIMONY, TOTAL 	 BDL 	 0.050 
2. ARSENIC, TOTAL 	 BDL 	 0.050 
3. BERYLLIUM, TOTAL 	 BDL 	 0.020 
4. CADMIUM, TOTAL 	 BDL 	 0.010 
5. CHROMIUM, TOTAL 	 BDL 	 0.050 
6. COPPER, TOTAL 	 0.60 	 0.10 
7. LEAD, TOTAL 	 0.72 	 0.050 
8. MERCURY, TOTAL 	 BDL 	 0.00020 
9. NICKEL, TOTAL 	 BDL 	 0.10 
10. SELENIUM, TOTAL 	 BDL 	 0.010 
11. SILVER, TOTAL 	 BDL 	 0.050 
12. THALLIUM, TOTAL 	 BDL 	 0.050 
13. ZINC, TOTAL 	 0.18 	 0.020 

BDL=BELOW DETECTION LIMIT 



INORGANICS 	- 	PRIORITY POLLUTANTS 

SAMPLE IDENTIFIER: B-1 (Dw-1) 
COMPUCHEM SAMPLE NUMBER: 61606 

	

CONCENTRATION 	DETECTION LIMIT 

	

(MG/L) 	 (MG/L) 

1. CYANIDE, TOTAL 
	

BDL 	 0.010 

BDL = BELOW DETECTION LIMITS 



INORGANICS 	- 	PRIORITY POLLUTANTS 

SAMPLE IDENTIFIER: B-2 (DW-2) 
COMPUCHEM SAMPLE NUMBER: 61612 

	

CONCENTRATION 	DETECTION LIMIT 

	

(MG/L) 	 (MG/L) 

1. CYANIDE, TOTAL 
	

BDL 	 0.010 

BDL = BELOW DETECTION LIMITS 



INORGANICS - PRIORITY POLLUTANTS 

SAMPLE IDENTIFIER: B-1 (DW-1) 
COMPUCHEM SAMPLE NUMBER: 61067 

	

CONCENTRATION 	DETECTION LIMIT 

	

(MG/L) 	 (MG/L) 

1. PHENOLS, TOTAL 
	

BDL 	 0.010 

BDL = BELOW DETECTION LIMITS 



INORGANICS - PRIORITY POLLUTANTS 

SAMPLE IDENTIFIER: B-2 (DW-2) 
COMPUCHEM SAMPLE NUMBER: 61613 

	

CONCENTRATION 	DETECTION LIMIT 

	

(MG/L) 	 (MG/L) 

1. PHENOLS, TOTAL 
	

0.035 	 0.010 



Table 2. Results of Analyses for Metals, Cyanide and Phenol 

Client: 	Geraghty & Miller, 	Inc. 

CAA Project Number: 	85-09-089 

	

Date Samples Received: 	September 23, 1985 

	

Date Analyses Completed: 	October 10, 1985 

Client 	ID: 

Concentration - mg/1 	(ppm) 

B1 	(DW-1) B2 (Dw-2) 
Constituent CAA ID: 8509089-1 8509089-2 

Antimony <0.005 <0.005 

Arsenic <0.005 <0.005 

Beryllium <0.01 <0.01 

Cadmium <0.001 <0.001 

Chromium <0.025 <0.025 

Copper 0.173 1.04 

Lead 0.07 0.88 

Mercury 0.0005 <0.0002 

Nickel <0.05 <0.05 

Selenium <0.005 <0.005 

Silver <0.01 <0.01 

Thallium <0.005 <0.005 

Zinc 0.029 0.26 

Cyanide <0.01 <0.01 

Phenol * <10 23 

* as ug/1 
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Table 3. Concentrations of Priority Pollutant Volatile Organic Compounds (GC/MS) 

Client: Geraghty 8. Miller, Inc. 	 Date Samples Received: September 23, 1985 

CAA Project No.: 85-09-089 	 Date Analyses Completed: October 8, 1985 

Concentration ua/I (ppb)a  

	

Sample 	ID: 

Compound 	 • CAA 	ID: 

B-I 	(DW-1) 
8509089-1 

8-2 (DW-2) 
8509089-2 

(1)  chloromethane 

(2)  bromomethane 

(3)  vinyl 	chloride 

i4) chloroethane 

(5)   methylene chloride  

(6)  1,1-dichforoethylene 

(7)  1,1-dichloroethane 

(8)   trans-1,2-dichloroethylene 

(9)  chloroform 

(10)  1,2-dichloroethane 

(11)   1,1,1-trichloroethane 

(12)  carbon tetrachloride 

(13)  bromodichioromethane 

(14)  acrylonitrile 

(15)  acroleln 

(16)  1,2-dIchforopropane 

(17)   trans-1,3-dichloropropene 

(18)  trichloroethylene 

(19)   chlorodfbromomethane 

(20)   1,1,2-trIchforoethane 

(21)  benzene 

(22)   cis-1,3-dichloropropene 

(23)   2-chloroethylvInyi 	ether  

(24)   brcmoform 

(25)  1,1,2,2-tetrachloroethane 

(26)   tetrachloroethylene 

(27)  toluene TR(7) 42 

(28)  chlorobenzene 

(29)   ethylbenzene 

(30)  total 	xylenes 

acetone 46 

2-butanone 96 

Detection Limit 1  1 

a
Concentrations less than the detection limit are left blank. Concentrations between 1 and 10 times the detection 

limit are listed as trace levels (TR). Detection limits for acrolein and acrylonitrile are 100 and 10 times the 

nominal detection limit, respectively. 



Table 4. Concentrations of Acid/Base/Neutral Priority Pollutant Extractabies (GC/MS) 

Client: Geraghty I. Miller, Inc. 	 Date Samples Received: September 23, 1985 

CAA Project No.: 85-09-089 	 Date Analyses Completed: October 15, 1985 

Concentration - ug/I (opb)a  

	

Sample ID: 	 B-1 (DW-1) 	8-2 (DW-2) 

Compound 
	

CAA ID: 	 8509089-1 	 8509089-2 

ACID COMPOUNDS  

• (1) 	phenol 

(2) 2-chlorophenol 

(3) 2-nitroenol 

(4) 2,4-dimethylphenol 

(5) 2,4-dichforophenol 

(6) p-chloro-m-cresol 

(7) 2,4,6-trichlorophenol 

(8) 2,4-dinitrophenol 

(9) 4-nitrophenol 

(10) 4,6-dlnitro-2-methylphenol 

(11) pentachlorophenol 

Detection Limit 	 2 	 2  

BASE/NEUTRAL COMPOUNDS  

(1) N-nitrosodTmethylamine 

(2) bis(2-chloroethyl)-ether 

(3) 1,3-dichlorobenzene 

(4) 1,4-dichlorobenzene 

(5) 1,2-dichlorobenzene 

(6) bls(2-chloroisopropyl)ether 

             

(7) N-nitrosodi-n-propylamine 

(8) hexachloroethane 

(9) nitrobenzene 

               

               

               

               

               

(10) isophorone 

               

(11) bis(2-chloroethoxy)methane 

(12) 1,2,4-trichlorobenzene 

(13) naphthalene 

(14) hexachlorobutadiene 

(15) hexachiorocyclopentadiene 

(16) 2-chloronaphthalene 

(17) dlmethyl phthalate 



Table 4 (cont'd). Concentration of Acid/Base/Neutral Priority Pollutant Extractables (GC/MS) 

Concentration - unil (ppb)
a 

	

Sample ID: 	 8-1 (DW-1) 	8-2 (DW -2) 
Compound 
	

CAA ID: 	 8509089-1 	 8509089-2 

BASE/NEUTRAL COMPOUNDS (cont'd.) 

(18) acenaphthylene 

(19) acenaphthene 

(20) 2,4-dinitrotoluene 

(21) 2,6-dinitrotoluene 

(22) diethyl phthalate 

(23) 4-chlorophenyl phenyl ether 

(24) fluorene 

(25) N-nitrosodiphenylamine 

(

- 

26) 	1,2-diphenylhydrazine 

b- 

    

    

    

(27) 	4-bromophenyl phenyl ether 

(28) hexachlorobenzene 

(29) phenanthrene 

(- 30) anthracene 

(- 31) di-n-butyl phthalate 

(32) fluoranthene 

(33) benzidine 

(34) pyrene 

(35) butyl benzyl phthalate 

(36) 3,31  -dIchlorobenzidlne 

(37) benzo(a)anthracene 

(38) bis(2-ethylhexyl)phthalate 

(39) chrysene 

(40) di-n-octyl phthalate 

(41) benzo(b)fluoranthene 

(42) benzo(k)fluoranthene 

(43) benzo(a)pyrene 

(44) indeno(1,2,3-c,d)pyrene 

(45) dibenzo(a,h)anthracene 

(46) 	benzo(ghl)perylene 

Detection Limit 
	

2 	 2 

a
Concentrations less than the detection limit are left blank. Concentrations between 1 and 10 times the limit of 

detection are listed as trace levels (TR). 

b 
Analyzed as diphenylamine. 

Analyzed as azobenzene. 



Table 5. Concentrations of Chlorinated Pesticides and PCBs 

Client: Geraghty & Miller, Inc. 	 Date Samples Received: September 23, 1985 

CAA Project No.: 85-09-089 	 Date Analyses Completed: October 14, 1985 

Concentration - ugh! (ppb)a  

	

Sample ID: 	 (DW-1) 	 B-2 (DW-2) . 
Compound 
	

CAA ID: 	 8509089-1 	 8509089-2 

PESTICIDES AND PCBs 

(1)  alpha:BHC 	  

(2)   beta-BHC 

(3)  delta -BHC 

(4)  gamma-BHC (lIndane)  

(5)   heptachlor 

(6)  aldrin 

(7)  heptachlor epoxide 

(8)   alpha-endosulfan 

(9)  dieldrin 

(10)  4,4' -ODE 

(11)  endrin 

(12)  beta-endosulfan 

(13)  4,4I-ODD  

(14)  endrin aldehyde  

(15)  endosulfan 	sulfate 

(16)  4,4I-DDT  

(17)   methoxychlor 

(18)   chlordane 

(19)  toxaDhene 

(20)   PCB-1016 

(21)   PCB-1221  

(22)   PCB-1232 

(23)   PCB-1242  

(24)   PCB-1248 

(25)   PCB-1254  

(26)   PC8-1260 

Detection Limit 0.1 0.1 

a 
Concentrations less than the detection limit are left blank. Concentrations between 1 and 10 times the detection 

limit are listed as trace levels (TR). Detection limits for PCBs are 10 times the nominal detection limit, 

respectively. 



Table 6. 

Results of Additional Non-Priority Pollutant Compound Searches 

In addition to the priority pollutant and hazardous substance compounds listed 
in Tables 3 and 4, CAA searched the volatile and Acid/Base/Neutral analyses 
for additional unidentified compounds. No unidentified compounds were 
detected in the volatiles analyses. 	The Acid/Base/Neutral 	searches detected 
the following compounds: 

Sample Compound 
Estimated 

Concentration 

• B-1 	(Dw-1) Cyclohexanone 3 
8609089-01 Unknown 	(Possibly a silicone compound

)a 
9 

Unknown 	(Possibly a silicone compound) 2 
Unknown 	(Possibly a silicone compound) 5 

B-2 	(DW-2) C3-Alkene-benzene 20 
8609089-02 1-(2-methoxy-1-methylethoxy)-2-propanol 600 

Unknown 	(poly alkoxy alcohol) 70 
1-phenyl 	ethanone 1,200 
2-phenyl-2-propanol 2,800 

a
Compounds identified as "unknown" could not be identified using the 
EPA/NIH/NBS spectral data base. 
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5.3.5 

Summary of Analysis Results of 
Soil Samples Collected in 1991 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

MIND  AL, 	Po 	s - —."--:.• • 	 5 	EAWNW 	5107NM% 	'-iiiiii , $002 	Akiii 	040 	,.. S L 0 5 
VOLATILES 
Chloromethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 

Bromomethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Vinyl 	Chloride 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Chloroethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Methylene Chloride 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Acetone 1500 U 580 J 790 BJ 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Carbon Disulfide 1500 U 1700 UJ 1500 U 7500 UJ 27000 	' UJ 12 U 1500 UJ 12 U 
1,1-Dichloroethene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
1,1-Dichloroethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 	' UJ 12 U 1500 UJ 12 U 
1,2-Dichloroethene(total) 1500 U 1700 UJ 1500 U 7500 UJ 27000 	' UJ 12 U 150 J 12 U 
Chloroform 1500 U 1700 UJ 1500 U 7500 UJ 27000 	' UJ 12 U 180 J 12 U 
1,2-Dichloroethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 54 J 12 U 
2-Butanone 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 U 12 U 
1,1,1-Trichloroethane 150 J 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Carbon Tetrachloride 1500 U a  1 700 UJ 1 500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Bromodichloromethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
1,2-Dichloropropane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
cis-1,3-Dichloropropene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U, 1500 UJ 12 U 
Trichloroethene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 2000 J 12 U 
Dibromochlormethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
1,1,2-Trichloroethane 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Benzene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
trans-1,3-Dichloropropene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Bromoform 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
4-Methyl-2Pentanone 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
2-H exanone 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Tetrachloroethene 1500 U 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 150 J 12 U 
1,1,2,2-Tetrachloroethane 1800 1700 UJ 1500 U 7500 UJ 27000 UJ 12 U 1500 UJ 12 U 
Toluene 1500 U 270 J 1500 U 7500 UJ 27000 UJ 12 U 26000 J 12 U 
Chlorobenzene 1500 U 1700 UJ 1500 U 2500 J 27000 UJ 12 U 1500 UJ 12 U 
Ethylbenzene 1500 U 1700 UJ 1500 U 2800 J 11000 UJ 12 U 24000 J 12 U 
Styrene 1500 U 1700 UJ 1500 U 7500 UJ 27000 J 12 U 1500 UJ 12 U 
Xylene 	(total) 1500 U 1 700 UJ 1500 U 2900 J 50000 J 12 U 12000 E 12 U 

Units: Volatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

8:E$1:;ik4txr 	st:agA]::::::.:::: 	:::i006: 	SL10A 	 tt100:: 	::6L11k:::: 	''i: :::iiRil,:i:iliiiigni. 	..mi:i, 	i 2 	::: ': 
..... 

:b Li 	ii::!i::-  
VOLATILES 
Chloromethane NA 11 U NA 10 U NA 11 U NA 11 U 
Bromomethane NA 11 U NA 10 U NA 11 U NA 11 U 
Vinyl 	Chloride NA 11 U NA 10 U NA 11 U NA 11 U 
Chloroethane NA 11 U NA 10 U NA 11 U NA 11 U 

Methylene Chloride NA 11 U NA 10 U NA 11 U NA 11 U 

Acetone NA 11 U NA 10 U NA 11 U NA 11 U 

Carbon 	Disulfide NA 11 U NA 10 U NA 11 U NA  11 U 

1,1-Dichloroethene NA 11 U NA 10 U NA 11 U NA 11 U 

1,1-Dichloroethane NA 11 U NA 10 U NA 11 U NA 11 U 

1,2-Dichloroethene(total) NA 11 U NA 10 U NA 11 U NA 11 U 
Chloroform NA 11 U NA 10 U NA 11 U NA 11 U 

1,2-Dichloroethane NA 11 U NA 10 U NA 11 U NA 11 U 
2-Butanone NA 11 U NA 10 U NA 11 U NA 11 U 

1,1,1-Trichloroethane NA 5 J NA 7 J NA 4 J NA 6 J 

Carbon Tetrachloride NA 11 U NA 10 U NA 11 U NA 11 U 
Bromodichloromethane NA 11 U NA 10 U NA 11 U NA _ 11 U 

1,2-Dichloropropane NA 11 U NA 10 U NA 11 U NA 11 U 
cis-1,3-Dichloropropene NA 11 U NA 10 U NA 11 U NA  11 U 

Trichloroethene NA 11 U NA 10 U NA 11 U NA 11 U 
Dibromochlormethane NA 11 U NA 	, 10 U NA 11 U NA 11 U 

1,1,2-Trichloroethane NA 11 U NA 10 U NA 11 U NA 11 U 

Benzene NA 11 U NA 10 U NA 	_ 11 U NA 11 U 
trans-1 ,3-Dichloropropene NA 11 U NA 10 U NA 11 U NA 11 U 

Bromoform NA 11 U NA 10 U, NA 11 U NA 11 U 

4-M ethy1-2Pentanone NA 11 U NA 10 U NA 	, 11 U NA 11 U 

2-1-lexanone NA 11 U NA 10 U NA 11 U NA 11 U 

Tetrachloroethene NA 11 U NA 10 U NA 11 U NA 11 U 

1,1,2,2-Tetrachloroethane NA 11 U NA 10 U NA 11 U NA 11 U 

Toluene NA 2 J NA _ 2 J NA 2 J NA 11 U 

Chlorobenzene NA 11 U NA 10 U NA 11 U NA 11 U 

Ethylbenzene NA 11 U NA _ 10 U NA 11 U NA 11 U 

Styrene NA 11 U NA 10 U NA 11 U NA 11 U 

Xylene 	(total) NA 11 U NA _ 	_ 10 _ U NA 11 U NA 11 U 

Units: Volatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

g::,::::::AN 	ME::: 	:::SE:1:3A: 	SIA311:'::: Sit 4A 	 $11:48 SL15A ::SL15f3: 	S11.6A 	:::St-i6lif 
VOLATILES 
Chloromethane NA 12 U NA 11 U NA 10 U NA 12 U 
Bromomethane NA 12 U NA 11 U NA 10 U NA 12 U 
Vinyl 	Chloride NA 12 U NA 11 U NA 10 U NA 12 U 
Chloroethane NA 12 U NA 11 U_ NA 10 U NA 12 U 
Methylene Chloride NA 19 U NA 11 U NA 10 U NA 12 U 
Acetone NA 12 U NA 11 U NA 10 U NA 12 U 
Carbon Disulfide NA 12 U NA 11 U  NA 10 U NA 12 U 
1,1 -Dichloroethene NA 12 U NA 11 U NA 10 U NA 12 U 
1,1 -Dichloroethane NA 12 U NA 11 U NA 10 U NA 12 U 
1 ,2-Dichloroethene(total) NA 1 2 U NA 1 1 U NA 1 0 U NA 1 2 J 
Chloroform NA 12 U NA _ 	11 U NA 10 U NA 12 U 
1,2-Dichloroethane NA 1 2 U NA 1 1 U 1 NA 1 0 U NA 1 2 U 
2-Butanone NA 12 U NA 11 U NA 10 U NA 12 U 
1 ,1,1 -Trichloroethane NA 18 NA 4 J NA 3 J NA 1 0 U 
Carbon Tetrachloride NA 12 U NA 11 U NA 10 U NA 12 U 
Bromodichloromethane NA 12 U NA 11 U NA 10 U NA 12 U 
1,2-Dichloropropane NA 12 U NA 11 U NA 10 U NA 12 U 
cis-1 ,3-Dichloropropene NA 12 U NA 11 U NA 10 U NA 12 U 
Trichloroethene NA 12 U NA  11 U NA 10 U NA 12 U 
Dibromochlormethane NA 12 U NA 11 U NA 10 U NA 12 U 
1 ,1,2-Trichloroethane NA 12 U NA 11 U NA 10 U NA  12 U 
Benzene NA 12 U NA 11 U NA 10 U NA 12 U 
trans-1 ,3-Dichloropropene NA 1 2 U NA 1 1 U NA 1 0 U NA 1 2 U 
Bromoform NA 12 U NA 11 U NA 10 U NA 12 U 
4-M ethy1-2Pentanone NA 12 U NA 11 U NA 10 U NA 12 U 
2-Hexanone NA 12 U NA 11 U NA 10 U NA 12 U 
Tetrachloroethene NA 6 J NA 	_ 11 U NA 10 U NA 12 U 
1,1,2,2-Tetrachloroethane NA 12 U NA 11 U NA 10 U NA 12 U 
Toluene NA 14 NA 7 J NA 2 J NA 2 J 
Chlorobenzene NA 12 U NA 11 U NA 10 U NA 12 U 
Ethylbenzene NA 12 U NA 11 U NA 10 U NA 12 U 
Styrene NA 12 U NA 11 U NA 10 U NA 12 U 
Xylene 	(total) NA 12 U NA 11 U NA _ 10 U NA 12 U 

Units: Volatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALYTEM::::::::::::::::::::::: :::i:i:S 1:1 TAO: 	::i::;;SL1713:,::::,:,, 	:::::::::::i:S 10 8 A,',:,::: ,,-: 	::::SL1 8 13::::::; 	:S I 1 9 A.::::':::q:: :]::::::::::::::::::'S L 1 9 EV::::::: ::'::::::::::::::::::':S L2 t1A-Ei:::::::::::::::':::::::::::::::'S I 20 W:::":: 
VOLATILES 
Chloromethane NA 1 2 U NA 1 2 , U NA 1 1 U NA 0 _ U 
Bromomethane NA 12 U NA 12 U_ NA 11 U NA  10 U 
Vinyl 	Chloride NA 12 U NA 12 U NA 11 U NA 10 U 
Chloroethane NA 1 2 U NA 1 2 U NA 1 1 U NA 10 U 
Methylene Chloride NA 1 2 U NA 1 2 U NA 1 1 U NA 1 0 U 
Acetone NA 12 U NA 12 U NA 11 U NA 10 U 
Carbon Disulfide NA 1 2 U NA 1 2 U NA 	! 1 1 U NA 1 0 U 
1,1-Dichloroethene NA 1 2 U NA 1 2 U NA 	• 1 1 U NA 1 0 U 
1,1 -Dichloroethane NA 12 U NA 12 _U NA 11 U NA 10 U 
1 ,2-Dichloroethene(total) NA 3 J NA 12 U NA 11 U NA 10 U 
Chloroform NA 12 U NA 12 U NA 11 U NA 10 U 
1,2-Dichloroethane NA 12 U NA 12 U NA 11 U NA 10 U 
2-Butanone NA 12 U NA 12 U NA 11 U NA 10 U 
1,1 ,1-Trichloroethane NA 10 U NA 6 J NA 2 J NA 10 U 
Carbon Tetrachloride NA 12 U NA 12 U NA 11 U NA 10 U 
Bromodichloromethane NA 12 U NA 	_ 12 U NA 11 U NA 10 U 
1,2-Dichloropropane NA 12 U NA 12 U NA 11 U NA 10 U 
cis-1 ,3-Dichloropropene NA 1 2 U NA 1 2 U NA 1 1 U NA 1 0 U 
Trichloroethene NA 3 J NA 	_ 12 U NA 11 U NA 10 U 
Dibromochlormethane NA 12 U NA 12 U NA 11 U NA 10 U 
1 ,1,2-Trichloroethane NA 12 U NA 12 U NA 11 U NA 10 U 
Benzene NA 12 U NA 12 U NA 11 U NA 10 U 
trans-1 ,3-Dichloropropene NA 12 U NA 12 U NA 11 U NA 10 U 
Bromoform NA 12 U NA 12 U NA 11 U NA 10 U 
4-Methyl-2Pentanone NA 12 U NA 12 U NA 11 U NA 10 U 
2-H exanone NA 12 U NA 12 U NA 11 U NA  10 U 
Tetrachloroethene NA 12 U NA 12 U NA 11 U NA 10 U 
1,1 ,2,2-Tetrachloroethane NA 12 U NA 12 U NA 11 U NA 10 U 
Toluene NA 2 J NA 2 J NA 11 U NA 10 U 
Chlorobenzene NA 4 U NA 33 NA 11 U NA 10 U 
Ethylbenzene NA 12 U NA 4 J NA 11 U NA 10 U 
Styrene NA 12 U NA 12 U NA 11 U NA 10 U 
Xylene 	(total) NA 12 U NA 12 U NA 11 U NA 10 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

4::0:::M::::i:ANALYTUMMPRi::::S L21jk:::::n: :. ''" ::::::'::S L218:::: 	::::'::::':::::S L22 A::::::::: ::::i: 	MS L22Eri:: 	:::'S L23AW:: ::'' 	1:::S L2313:' 	::ii::::,S L24N:::::::M:FR:::::$ L 241:Vi: 
VOLATILES 
Chloromethane NA 11 U NA 11 U NA 13 U NA 12 U 
Bromomethane NA 11 U NA 11 U NA 13 U NA 12 U 
Vinyl 	Chloride NA 11 U NA 11 U NA 13 U NA 12 U 
Chloroethane NA 11 U NA 11 U NA 13 U NA 12 U 
Methylene Chloride NA 11 U NA 11 U NA 13 U NA 12 U 
Acetone NA 11 U NA 11 U NA 13 U NA 12 U 
Carbon 	Disulfide NA 11 U NA 11 U NA 	, 13 U NA 12 U 
1,1-Dichloroethene NA , 11 U NA 11 U NA 13 U NA 12 U 
1,1-Dichloroethane NA 11 U NA 11 U NA 	. 13 U NA 12 U 
1,2-Dichloroethene(total) NA 11 U NA 11 U NA 13 U NA 12 U 
Chloroform NA 11 U_ NA 	_ 11 U NA 13 U NA 12 U 
1,2-Dichloroethane NA 11 U NA 11 U NA 13 U NA 12 U 
2-Butanone NA 11 U NA 11 U NA 13 U NA 12 U 
1,1,1-Trichloroethane NA 5 J NA 3 J NA 13 U NA 3 J 
Carbon Tetrachloride NA 11 U NA _ 11 U NA 13 U NA 12 U 
Bromodichloromethane NA 11 U NA 11 NA 13 U NA 12 U 
1,2-Dichloropropane NA 11 U NA 11 NA 13 U NA 12 U 
cis-1,3-Dichloropropene NA 11 U NA 11 NA 13 U NA 12 U 
Trichloroethene NA 11 U NA 11 NA 13 U NA 12 U 
Dibromochlormethane NA 11 U NA 11 NA 13 U NA 12 U 
1,1,2-Trichloroethane NA 11 U NA 11 NA 13 U NA . 	12 U 
Benzene NA 11 U NA 11 NA 13 U NA 12 U 
trans-1,3-Dichloropropene NA 11 U NA 11 NA 13 U NA 12 U 
Bromoform NA 11 U NA 11 NA 13 U NA 12 U 
4-M ethy1-2Pentanone NA 11 U NA 11 NA 13 U NA 12 U 
2-1-lexanone NA 11 U NA 11 NA 13 U NA 12 U 
Tetrachloroethene NA 11 U NA 11 NA 13 U NA 12 U 
1,1,2,2-Tetrachloroethane NA 11 - U NA 11 NA U  13 U NA 12 
Toluene NA 3 J NA 11 NA 13 U NA 1 J 
Chlorobenzene NA 11 U NA 11 NA 13 U NA 12 U 
Ethylbenzene NA 11 U NA 11 NA 13 U NA  12 U 
Styrene NA 11 U NA 11 NA 13 U NA 12 U 
Xylene 	(total) NA 11 U NA _ 11 NA 13 U NA 12 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:::::A: 	:::ANALYT.::: 	::::::::L25.1 	::SL2513 	_ . 	SLL26A 	]St:26B S .  SUM' 	:SL2BAM::i:::': 	'SL2813:1: 
VOLATILES 
Chloromethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Bromomethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Vinyl 	Chloride NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Chloroethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Methylene Chloride NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Acetone NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Carbon Disulfide NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,1-Dichloroethene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,1-Dichloroethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1 ,2-Dichloroethene(total) NA 11 U NA 11 U NA 1400 UJ NA 1 500 UJ 
Chloroform NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,2-Dichloroethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
2-Butanone NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,1,1-Trichloroethane NA 5 J NA 11 U NA 1400 UJ NA 1500 UJ 
Carbon Tetrachloride NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Bromodichloromethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,2-Dichloropropane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
cis-1,3-Dichloropropene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Trichloroethene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Dibromochlormethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,1,2-Trichloroethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Benzene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
trans-1,3-Dichloropropene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Bromoform NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
4-M ethy1-2Pentanone NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
2-Hexanone NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Tetrachloroethene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
1,1,2,2-Tetrachloroethane NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Toluene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Chlorobenzene NA 11 U NA 11 U NA 1400 UJ NA 530 J 
Ethylbenzene NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 
Styrene NA 11 U NA 11 U NA 1400 W NA 1500 UJ 
Xylene 	(total) NA 11 U NA 11 U NA 1400 UJ NA 1500 UJ 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:::::::::::::::ANALYTE::::: 	:::' 	':S L29 A:::i':: 	.:.SL 2g B, :';''.' 	::S L3 0 k i'' 	S 110 B.. 	-'SL31A 	lil.': S 01 fl:';i:i:i., 	::S L32A-:::::::' *'''"": 	1-::•:.St-32B::7::1..: 
VOLATILES 
Chloromethane NA 12 U NA 11 U NA 12 U NA 11 U 
Bromomethane NA 12 U NA 11 U NA 12 U NA 11 U 
Vinyl 	Chloride NA 12 U NA 11 U NA 12 U NA 11 U 
Chloroethane NA 12 U NA 11 U_ NA 12 U NA 11 U 

Methylene Chloride NA 12 U NA 11 U NA 12 U NA 11 U 

Acetone NA 12 U NA 11 U NA 12 U NA 11 U 

Carbon Disulfide NA 12 U NA 11 U NA 	! 12 U NA 11 U 

1,1-Dichloroethene NA 12 U NA 11 U NA 12 U NA 11 U 

1,1-Dichloroethane NA 12 U NA 11 U NA 12 U NA 11 U 

1,2-Dichloroethene (total) NA 6 J NA 11 _U NA 12 U NA 11 U 

Chloroform NA 12 U NA 11 U NA 4 J NA 11 U 

1,2-Dichloroethane NA 12 U NA 	_ 11 U NA 12 U NA 11 U 

2-Butanone NA 12 U NA 11 U NA 12 U NA 43 

1,1,1-Trichloroethane NA 8 J NA 3 J NA 12 U NA 4 J 
Carbon Tetrachloride NA 12 U NA 11 U NA 12 U NA 11 U 

Bromodichloromethane NA 12 U NA 11 U NA 12 U NA 11 U 

1,2-Dichloropropane NA 12 U NA 11 U NA 12 U NA 11 U 

cis-1,3-Dichloropropene NA 12 U NA 11 U NA 12 U NA 11 U 

Trichloroethene NA 6 J NA 11 U NA 12 U NA 11 U 

Dibromochlormethane NA 12 U NA 11 U NA 12 U NA 11 U 

1,1,2-Trichloroethane NA 12 U NA 11 U NA 12 U NA . 	11 U 
Benzene NA 12 U NA 11 U NA 12 U NA 11 U 

trans-1,3-Dichloropropene NA 12 U NA 11 U NA 12 U NA 11 U 

Bromoform NA 12 U NA 11 U NA 12 U NA 11 U 

4-M ethy1-2Pentanone NA 12 U NA 11 _U NA _ 12 U NA 11 U 

2-Hexanone NA 12 U NA 11 U NA 12 U NA 11 U 

Tetrachloroethene NA 12 U NA 11 U NA 12 U NA 11 U 

1,1,2,2-Tetrachloroethane NA 12 U NA 11 U NA 12 U NA 11 U 

Toluene NA 5 J NA 11 U NA 12 U NA 1 J 

Chlorobenzene NA 12 U NA 11 U NA 12 U NA 11 U 

Ethylbenzene NA 12 U NA 11 U NA 12 U NA 11 U 

Styrene NA 12 U NA 11 U NA 12 U NA 11 U 

Xylene 	(total) NA 12 U NA 11 U NA _ 12 U NA 11 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

Mi:::g:M::W 	NALYT 	i:::M::: 	::$ L3310:::::::::::,i; :i::::$1;:a 3 B::: SL14A§:. 	:::: 	SL34B' :S1'-35X!:::::: 	:''''' 	::::SL35BN::::  :::gSt:36A:::::::.:ii:::::::::::::On:Stl36EV::::::::::::'::::  
VOLATILES 
Chloromethane NA 12 U NA 11 U NA 11 U NA 11 U 
Bromomethane NA 12 U NA 11 U NA 11 U NA 11 U 
Vinyl 	Chloride NA 12 U NA 11 U NA 11 U NA 11 U 
Chloroethane NA 12 U NA 11 U NA 11 U NA 11 U 
Methylene Chloride NA 12 U NA 11 U NA 11 U NA 11 U 
Acetone NA 12 U NA 11 U NA 11 U NA 11 U 
Carbon Disulfide NA 12 U NA 11 U NA 	' 11 U NA 11 U 
1,1-Dichloroethene NA 12 U NA 11 U NA 11 U NA 11 U 
1,1-Dichloroethane NA 12 U NA 11 U NA 	' 11 U NA 11 U 
1,2-Dichloroethene(total) NA 12 U NA 11 U NA 11 U NA 11 U 
Chloroform NA 12 U NA 11 U NA 11 U NA 11 U 
1,2-Dichloroethane NA 12 U NA 11 U NA 11 U NA 11 U 
2-Butanone NA 2 J NA 11 U NA 11 U NA 42 
1,1,1-Trichloroethane NA 1 J NA 3 H J NA 5 J NA 8 J 
Carbon Tetrachloride NA 12 U NA 11 U NA 11 U NA 11  U 
Bromodichloromethane NA 12 U NA 11 U NA 11 U NA 11 U 
1,2-Dichloropropane NA 12 U NA 	

I -- -- 
11 U NA 11 U NA 11 U 

cis-1,3-Dichloropropene NA 12 U NA 11 U NA 11 U NA 11 U 
Trichioroethene NA 12 U NA 11 U NA 11 U NA 11 U 
Dibromochlormethane NA 12 U NA 11 U NA 11 U NA 11 U 
1,1,2-Trichloroethane NA 12 U NA 11 U NA 11 U NA , 	11 U 
Benzene NA 12 U NA 11 U NA 	_ 11 U NA 11 U 
trans-1,3-Dichloropropene NA 12 U NA I- 11 U NA 11 U NA 11 U 
Bromof orm NA 12 U NA 11 U NA 11 U NA 11 U 
4-M ethy1-2Pentanone NA 12 U NA 11 U NA 11 U NA 11 U 
2-H exanone NA 12 U NA 11 U NA 11 U NA 11 U 
Tetrachloroethene NA 12 U NA 11 U NA 11 U NA 11 U 
1,1,2,2-Tetrachloroethane NA 12 U NA 11 U NA 11 U NA 11 U 
Toluene NA 12 U NA 8 J NA 3 J NA 3 J 
Chlorobenzene NA 12 U NA 11 U NA 11 U NA 11 U 
Ethylbenzene NA 12 U NA 11 U NA 11 U NA 11 U 
Styrene NA 12 U NA 11 U NA 11 U NA 11 U 
Xylene 	(total) NA  12 U NA _ 11 U NA 11 U NA 11 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

::::::::::::::::0:::::ANALYTEA:::::.::::::::R:::*::::-.i..:-.::::S L3 7A.::::: :::.SL37W::: 	S L3 8 A:-::::,:::::::::::::.:;.::::.:::- ,::::S L3 8 EF::.'::: 	...,.:::::::::'::•'S Llg k::::,:.:.. 	• 	S L39 II:i:.::::::::::•:::. 	':: 	••:':i::::::S L4 0 A'iiii::::::::::::::: 	.-: :,.i.::SL40B--i::,•.i-'.: 
VOLATILES 
Chloromethane NA 1 1 U NA 11 U NA 12 U NA 12 UJ 
Bromomethane NA 11 U NA 1 1 U NA ,_ 12 U NA 12 UJ 
Vinyl 	Chloride NA 11 U NA 11 U NA 12 U NA 12 UJ 
Chloroethane NA 11 U NA 11 U NA 12 U NA 12 UJ 
Methylene Chloride NA 11 U NA 11 U NA 12 U NA 12 UJ 
Acetone NA 11 U NA 11 U NA 12 U NA 12 UJ 
Carbon 	Disulfide NA 11 U NA 11 U NA 	I 12 U NA 12 UJ 
1,1-Dichloroethene NA 11 U NA 11 U NA 12 U NA 12 UJ 
1,1 -Dichloroethane NA 11 U NA 11 U NA 	. 12 U NA 12 UJ 
1 ,2-Dichloroethene(total) NA 11 U NA 11 U NA 12 U NA 12 UJ 
Chloroform NA 11 U NA 11 U NA 12 U U NA 12 UJ 
1,2-Dichloroethane NA 11 U NA 1 1 U NA 12  U NA 12 UJ 

2-Butanone NA 11 U NA 11 U NA 12 U NA 12 UJ 

1,1,1 -Trichloroethane NA 3 J NA 3 J NA 10 J NA 3 J 
Carbon Tetrachloride NA 11 U NA 11 U NA 12 U NA 12 UJ 

Bromodichloromethane NA 11 U NA 11 U NA 12 U NA 12 UJ 

1,2-Dichloropropane NA 11 U NA 11 U NA 12 U NA 12 UJ 

cis-1 ,3-Dichloropropene NA 11 U NA 11 U NA 12 U NA 12 UJ 

Trichloroethene NA 11 U NA 11 U NA 3 	_ J NA 1, 12 UJ 

Dibromochlormethane NA 11 U NA 1 1 U NA 12 U, NA 12 UJ 
1,1 ,2-Trichloroethane NA 11 U NA 11 U NA 12 U NA , 	12 UJ 
Benzene NA 11 U NA 11 U NA 12 U NA 12 UJ 

trans-1 ,3-Dichloropropene NA 1 1 U NA 1 1 U NA 1 2 U NA 1 2 UJ 

Bromoform NA 11 U NA 11 U NA 12 U NA 12 UJ 

4-Methyl-2Pentanone NA 11 U NA 11 U NA 12 U NA 12 UJ 

2-Hexanone NA 11 U NA 1 1 U NA 1 2 U NA 12 UJ 

Tetrachloroethene NA 11 U NA 11 U NA 12 U_ NA 12 UJ 

1,1 ,2,2-Tetrachloroethane NA 11 U NA 11 U NA 12 U NA 12 UJ 

Toluene NA 1 J NA 1 1 U NA 4 J NA 12 UJ, 
UJ Chlorobenzene NA 11 U NA 11 U NA 12 U NA 12 

Ethylbenzene NA 11 U NA 11 U NA 12 U NA 12 UJ 

Styrene NA 11 U NA 1 1 U NA 12 U NA 12 UJ 

Xylene 	(total) NA 11 U NA 11 U NA 12 U NA 12 UJ 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

MMMEMINAUME 	S LOA 	' :S1:418.::. 	;...S L42.1V: 	.., 	:::SL4213:: ,'.:S L43A 	:::5'L438:: 	' 	,',',::::::5L441!:::::::::::: .. 	514411 	.'  

VOLATILES 
Chloromethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 
Bromomethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 
Vinyl 	Chloride NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Chloroethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Methylene Chloride NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Acetone NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 
Carbon Disulfide NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

1,1-Dichloroethene NA 11 U NA 11 UJ NA 	_ 12 UJ NA 12 UJ 

1,1-Dichloroethane NA 11 U NA 11 UJ NA 	. 12 UJ NA 12 UJ 

1,2-Dichloroethene(total) NA 11 U NA 11 UJ NA 	• 23 J NA 12 UJ 

Chloroform NA 11 U NA 11 	_ UJ NA 	, 12 UJ NA 12 UJ 
1,2-Dichloroethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

2-Butanone NA 21 U NA 11 UJ NA 44 J NA 36 J 

1,1,1-Trichloroethane NA 8 J NA 7 J NA 8 J NA 5  J 

Carbon Tetrachloride NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Bromodichloromethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

1,2-Dichloropropane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

cis-1,3-Dichloropropene NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Trichloroethene NA 1 J NA 11 UJ NA 10 J NA 12 UJ 

Dibromochlormethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 
1,1,2-Trichloroethane NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Benzene NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

trans-1 ,3-Dichloropropene NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Bromoform NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

4-Methyl-2Pentanone NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

2-H exanone NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Tetrachloroethene NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

1,1,2,2-Tetrachloroethane NA 11 U NA 11 UJ NA 12 UJ NA 12 W 

Toluene NA 3 J NA 11 J NA 10 J NA 5 J 

Chlorobenzene NA 11 U NA 11 UJ NA 12 UJ NA 12 UJ 

Ethylbenzene NA 11 U NA 11 UJ NA 12 UJ NA 12 U 

Styrene NA 11 U NA 11 W NA 12 UJ NA 12 U 

Xylene 	(total) NA 11 U NA 11 U.1_ 	NA _ 	12 UJ NA 12 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:::i:::::g::::::iANALY.T.E:: 	' 	 SI..:45A:'...:,:::,: 	SI:4513::A 	,i 	SL46Ai .'"':'' 	:::::?:SL4613:::::::::: 	S147/4 	i-?:: 	,SL4711:::::::i-:':::'i• 	:i:::SL:48k::::::::::: 	' 	:S148B::::: 
VOLATILES NA 
Chloromethane NA 13 U NA 11 UJ NA 12 UJ NA  14 U 
Bromomethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Vinyl 	Chloride NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Chloroethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Methylene Chloride NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Acetone NA 13 U NA 2 J NA 12 UJ NA 14 U 
Carbon Disulfide NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
1,1-Dichloroethene NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
1,1-Dichloroethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
1,2-Dichloroethene(total) NA 13 U NA 11 UJ NA 6 J NA 14 U 
Chloroform NA 13 U NA 11 UJ NA 12 UJ NA 14 	1 U 
1,2-Dichloroethane NA 13 U NA 11 UJ NA 12 	,UJ NA 14 U 
2-Butanone NA 2 J NA 11 UJ NA 72 J NA 2 J 
1,1,1-Trichloroethane NA 44 NA 19 J NA 12 UJ NA 5 J 
Carbon Tetrachloride NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Bromodichloromethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
1,2-Dichloropropane NA 13 U NA 11 UJ NA 12 i 

 
UJ NA 14 U 

cis-1,3-Dichloropropene NA 13 U NA 11 UJ NA 12 UJ NA 14 U , 
Trichloroethene NA 11 J NA 11 UJ NA 10 J NA 14 U  
Dibromochlormethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U ; 
1,1,2-Trichloroethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Benzene NA 13 U NA _, 11 UJ NA 12 , UJ NA 14 U 
trans-1 ,3-Dichloropropene NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Bromoform NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
4-Methyl-2Pentanone NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
2-Hexanone NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Tetrachloroethene NA 13 U NA 	_ 11 UJ NA 12 UJ NA 14 U 
1,1,2,2-Tetrachloroethane NA 13 U NA 11 UJ NA 12 UJ NA 14 U 

U' Toluene NA 13 U NA 11 UJ NA 3 J NA 14 
Chlorobenzene NA 13 U NA 11 UJ NA 12 UJ NA 14 U, 
Ethylbenzene NA 13 U NA 11 UJ NA 12 UJ NA 14 U 
Styrene NA 13 U NA 11 UJ NA 12 UJ NA 14 U 

Xylene 	(total) NA 13 U NA _ 11 UJ NA 12 UJ NA 14 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

i:': 	. ':AN A lArt:::: ..: 	5149AO 	T::::S1:4911.::: S L5 0 k::'::; 	:.::S i50BE'' 	SL51A •:.::::•:SL54.
6V 	.7.. 	SISIA;: 	:SL52B 

VOLATILES 
Chloromethane NA 13 U NA 11 U NA 12 U NA 13 U 
Bromomethane NA 13 U NA 11 U NA 12 U NA 13 U 
Vinyl 	Chloride NA 13 U NA 11 U NA 12 U NA 13 U 
Chloroethane NA 13 U NA 11 U NA 12 U NA 13 U 
Methylene Chloride NA 13 U NA 11 U NA 12 U NA 13 U 
Acetone NA 13 U NA 11 U NA 12 U NA 13 U 
Carbon 	Disulfide NA 13 U NA 11 U NA 12 U NA 13 U 
1,1-Dichloroethene NA 13 U NA 11 U NA 12 U NA 13 U 
1,1-Dichloroethane NA 13 U NA 11 U NA 12 U NA 13 U 
1,2-Dichloroethene(total) NA 13 U NA 11 U NA 12 U NA 13 U 
Chloroform NA 13 U NA 11 U NA 	- 12 U NA 11 J 
1,2-Dichloroethane NA 13 U NA 11 U NA 	' 12 U NA 13 U 
2-Butanone NA  13 U NA 18 U NA 12 U NA 13 U 
1,1,1-Trichloroethane NA 25 NA 2 J NA 18 NA 14 
Carbon Tetrachlbride NA 13 U NA 11 U NA 12 U NA 13 U 
Bromodichloromethane NA 13 U NA 11 U NA 12 U NA 1 J 
1,2-Dichloropropane NA 13 U NA 11 U NA 12 U NA 13 U 
cis-1,3-Dichloropropene NA 13 U NA 11 U NA 12 U NA 13 U 
Trichloroethene NA 13 U NA 11 U NA 12 U NA 13 U 
Dibromochlormethane NA 13 U NA 11 U NA 12 U NA 13 U 
1,1,2-Trichloroethane NA 13 U  NA 11 U NA 12 U NA 13 U 
Benzene NA 13 U NA 11 U NA 12 U NA 13 U 
trans-1,3-Dichloropropene NA 13 U NA 11 U NA 12 U NA 13 U 
Bromoform NA 13 U NA 11 U NA 12 U NA  13 U 
4-M ethy1-2Pentanone NA _ 13 U NA 11 U NA 12 U NA 13 U 
2-Hexanone NA 13 U NA 11 U NA 12 U NA 13 U 
Tetrachloroethene NA 13 U NA 11 U NA 12 U NA 13 U 
1,1,2,2-Tetrachloroethane NA 13 U NA 11 U NA 12 U NA 13 U 
Toluene NA 1 J NA 11 U NA 12 U NA 2 J 
Chlorobenzene NA 13 U NA 11 U NA 12 U NA 13 U 
Ethylbenzene NA 13 U NA 11 U NA 12 U NA 13 U 
Styrene NA  13 U NA 11 U NA 12 U NA 13 U 
Xylene 	(total) NA 13 _ U NA 11 U NA 12 U NA 13 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ROMMANALTUEMMEMMS031V 	StS3B:::a::: 	:::::::. ................. St54A: ...... .-:;: 	SLS4B 	St55A::: 	:.61556: 	il 
VOLATILES 
Chloromethane NA 11 UJ NA 11 U NA 12 U 
Bromomethane NA 11 UJ NA 11 U NA 12 U 

Vinyl 	Chloride NA 11 UJ NA 11 U NA 12 U 

Chloroethane NA 11 UJ NA 11 U NA 12 U 

Methylene Chloride NA 11 UJ NA 11 U NA 12 U 

Acetone NA 11 UJ NA 11 U NA 12 U 

Carbon Disulfide NA 11 UJ NA 11 U NA 12 U 

1,1 -Dichloroethene NA 11 UJ NA 11 U NA 12 U 

1 ,1-Dichloroethane NA 11 UJ NA 11 U NA 12 U 

1 ,2-Dichloroethene(total) NA 11 UJ NA 11 U NA 12 U 

Chloroform NA 11 UJ NA 16 J NA 	, 12 U 

1,2-Dichloroethane NA 11 UJ NA 11 U NA 12 U 

2-Butanone NA 11 UJ NA 11 U NA 12 U 

1 ,1 ,1-Trichloroethane NA 17 J NA 11 U NA 3 J 

Carbon Tetrachloride NA 11 UJ NA 11 U NA 12 U 

Bromodichloromethane NA 11 UJ NA 1 J NA 12 U 

1,2-Dichloropropane NA  11 UJ NA 11 U NA 12 U 

cis-1 ,3-Dichloropropene NA 1 1 UJ NA 1 1 U NA 1 2 U 

Trichloroethene NA 11 UJ NA 11 U NA 12 U 

Dibromochlormethane NA 11 UJ NA 11 U NA 12 U 

1 ,1 ,2-Trichloroethane NA 1 1 UJ NA 1 1 U NA 1 2 U 

Benzene NA 11 UJ NA 11 U NA 12 U 

trans-1 ,3-Dichloropropene NA 1 1 UJ NA 1 1 U NA 1 2 U 

Bromoform NA 11 UJ NA 11 U NA 12 U 

4-Methyl-2Pentanone NA 11 UJ NA 11 U NA 12 U 

2-Hexanone NA 11 UJ NA 11 U NA 12 U 

Tetrachloroethene NA 11 UJ NA 11 U NA 12 U 

1,1 ,2,2-Tetrachloroethane NA 11 UJ NA 11 U NA 12 U 

Toluene NA 11 UJ NA 2 J NA 12 U 

Chlorobenzene NA 11 UJ NA 11 U NA 12 U 

Ethylbenzene NA 11 UJ NA 11 U NA 12 U 

Styrene NA 11 UJ NA 11 U NA 12 U 

Xylene 	(total) NA 11 UJ NA 2 J NA 12 U 

Units: Volatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

TAWALYTE: 	 el SLO2 LO3 s 	s104 	SL05 	 SLO6 	 .sua SLO8 
SEMIVOLATILES 
Phenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
bis(2-Chloroethyl)Ether 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2-Chlorophenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
1,3-Dichlorobenzene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
1,4-Dichlorobenzene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
1,2-Dichlorobenzene 1600 UJ 19000 U 16000 U 32000 U 11000 J 400 U 7800 U 380 U 
2-Methylphenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,2-Oxybis(1-Chloropropane 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
4-Methylphenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
N-Nitroso-Di-n-PropylaminE 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Hexachloroethane 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Nitrobenzene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Isophorone 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2-Nitrophenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,4-Dimethylphenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
bis(2-Chloroethoxy)Methane 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,4-Dichlorophenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
1,2,4-Trichlorobenzene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Naphthalene 1600 UJ 19000 U 16000 U 5800 J 27000 J 400 U 7800 J 380 U 
4-Chloroaniline 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Hexachlorobutadiene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
4-Chloro-3-Methylphenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2-Methylnaphthalene 1600 UJ 3300 J 920 J 5400 J 45000 J 400 U 9600 380 U 
Hexachlorocyclopentadiene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,4,6-Trichlorophenol 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,4,5-Trichlorophenol 3900 UJ 45000 U 38000 U 77000 U 180000 U 400 U 19000 U 930 U 
2-Chloronaphthalene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2-Nitroaniline 3900 UJ 45000 U 38000 U 77000 U 180000 U 400 U 19000 U 930 U 
Dimethyl 	phthalate 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Acenaphthylene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
2,6-Dinitrotoluene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
3-Nitroaniline 3900 UJ 45000 U 38000 U 77000 U 180000 U 400 U 19000 U 930 U 
Acenaphthene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 2600 J 380 U 
2,4-Dinitrophenol 3900 UJ 45000 U 38000 U 77000 U 180000 U — 	400 U 19000 U 930 U 

4-Nitrophenol 3900 UJ 45000 U 38000 U 77000 U 180000 U 400 U 19000 U 930 U 

Dibenzofuran 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 2500 J 380 U 

2,4-Dinitrotoluene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 

Diethylphthalate 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 

4-Chlorophynyl-phenylether 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 

Fluorene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 

4-Nitroaniline 3900 UJ 45000 U 38000 U 77000 U 180000 U 980 U 19000 U 930 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 3900 UJ 45000 U 38000 U 77000 U 180000 U 980 U 19000 U 930 U 
N-Nitrosodiphenylamine 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
4-Bromophenyl-phenylether 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Hexachlorobenzene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Pentachlorophenol 3900 UJ 45000 U 38000 U 77000 U 180000 U 980 U 19000 U 930 U 
Phenanthrene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 1800 J 380 U 
Anthracene 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Carbazole 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Di-n-Butylphthalate 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 670 J 380 U 
Fluoranthene 150 J 19000 J 16000 U 32000 U 76000 U 400 U 850 J 380 U 
Pyrene 120 J 19000 U 16000 U 32000 U 76000 U 400 U 1200 J 380 U 
Butylbenzylphthalate 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
3,3-Dichlorobenzidine 3300 UJ 37000 U 32000 U 64000 U 150000 U 810 U 16000 U 760 U 
Benzo (a) Anthracene 97 J 19000 U 16000 U 32000 U 76000 U 400 U 450 J 380 U 
Chrysene 130 J 19000 U 16000 U 32000 U 76000 U 400 U 630 J 380 U 
bis(2-Ethylhexyl)phthalate 1600 UJ 1600 J 5600 J 32000 U 76000 U 400 U 690 J 380 U 
Di-n-Octyl 	phthalate 1600 UJ 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Benzo (b) Fluoranthene 340 JZ 19000 U 16000 U 32000 U 76000 U 400 U 560 JZ 380 U 
Benzo (k) Fluoranthene 340 JZ 19000 U 16000 U 32000 U 76000 U 400 U 560 JZ 380 U 
Benzo (a) Pyrene 200 J 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Indeno 	(1,2,3-cd)pyrene 190 J 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Dibenz (a,h)Anthracene 120 J 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 
Benzo (q,h,i)Perylene 260 J 19000 U 16000 U 32000 U 76000 U 400 U 7800 U 380 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEMIVOLA  TILES 
Phenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
bis(2-Chloroethyl)Ether 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2-Chlorophenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
1,3-Dichlorobenzene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
1,4-Dichlorobenzene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
1,2-Dichlorobenzene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2-Methylphenol 340 U 350 U 360 U 350 U 370 , U 370 U 350 U 360 U 
2,2-Oxybis(1-Chloropropane 340 U 350 U 360 U 350 U 370 	. U 370 U 350 U 360 U 
4-Methylphenol 340 U 350 U 360 U 350 U 370. U 370 U 350 U 360 U 
N-Nitroso-Di-n-Propylamine 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Hexachloroethane 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Nitrobenzene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Isophorone 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2-Nitrophenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4-Dimethylphenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
bis(2-Chloroethoxy)Methane 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4-Dichlorophenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
1,2,4-Trichlorobenzene  340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Naphthalene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
4-Chloroaniline 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Hexachlorobutadiene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
4-Chloro-3-Methylphenol 340 U 350 U 360 U 350 U 370 U 370 U 350 ll 360 U 
2-Methylnaphthalene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Hexachlorocyclopentadiene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4,6-Trichlorophenol 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4,5-Trichlorophenol 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
2-Chloronaphthalene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2-Nitroani line 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
Dimethyl 	phthalate 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Acenaphthylene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,6-Dinitrotoluene 340 U 350 U 360 U 350 U 370 U 370 U 350 , U 360 U 
3-N itroani lin e 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
Acenaphthene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4-Dinitrophenol 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
4-Nitrophenol 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
Dibenzofuran 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
2,4-Dinitrotoluene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Diethylphthalate 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
4-Chlorophynyl-phenylether 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Fluorene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
4-Nitroaniline 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 830 U 850 U 870 U 850 U 900 _U 890 U 860 U 880 U 
N-Nitrosodiphenylamine 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
4-Bromophenyl-phenylether 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Hexachlorobenzene 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Pentachlorophenol 830 U 850 U 870 U 850 U 900 U 890 U 860 U 880 U 
Phenanthrene 99 J 34 J 360 U 67 J 370 U 370 U 42 J 32 J 
Anthracene 20 J 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Carbazole 340 U 350 U 360 U 350 U 370 _U 370 U 350 U 360 U 
Di-n-Butylphthalate 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Fluoranthene 190 J 130 J 24 J 300 J 24 J 370 U 73 J 59 U 
Pyrene 180 J 120 J 25 J 240 J 28 J 370 U 72 J 45 J 
Butylbenzylphthalate 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
3,3-Dichlorobenzidine 680 U 700 U 720 U 700 U 740 U 730 U 710 U 720 U 
Benzo (a) Anthracene 120 J 74 J 18 J 180 J 370 U 370 U 47 J 34 J 
Chrysene 120 J 92 J 26 J 200 J 370 U 370 U 53 J 29 J 
bis(2-Ethylhexyl)phthalate 340 U 350 U 360 U 350 U 440 U 370 U 350 U 360 U 
Di-n-Octyl 	phthalate 340 U 350 U 360 U 350 U 370 U 370 U 350 U 360 U 
Benzo (b) Fluoranthene 190 JZ 180 JZ 68 JZ 380 Z 38 JZ 370 U 110 JZ 61 JZ 
Benzo (k) Fluoranthene 190 JZ 180 JZ 68 JZ 380 Z 38 JZ 370 U 110 JZ 61 JZ 
Benzo (a) Pyrene 99 J 81 J 32 J 140 J 370 U 370 U 42 J 25 J 
Indeno (1,2,3-cd)pyrene 65 J 65 J 26 J 100 J 370 U 370 U 350 U 18 J 
Dibenz (a,h)Anthracene 23 J 350 U 360 U 28 J 370 U 370 U 350 U 360 U 
Benzo (g,h,i)Perylene 	_ 70 J 65 J 360 UJ 99 J 370 U 370 U 350 U 360 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

''i 	:.ANALY1TE:::: 	 SiL1l3A 	,, 	SI1111: 	:S1:1 41V 	:SUM 	SLTSA::•• 	SL:1513: 	:5I1.6A::: :::SL116B 
SEMIVOLATILES 
Phenol 36 J 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
bis(2-Chloroethyl)Ether 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2-Chlorophenol 360 U 390 U 730 U 3500 U 340 U 340 	

_ 
U 400 U 370 U 

1,3-Dichlorobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
1,4-Dichlorobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
1,2-Dichlorobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 24 J 
2-Methylphenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2,2-Oxybis(1-Chloropropane 360 U 390 U 730 U 3500 U 340 	' U 340 U 400 U 370 U 
4-Methylphenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
N-Nitroso-Di-n-PropylaminE 360 U 390 U 730 U 3500 U 340 	' U 340 _U 400 U 370 U 
Hexachloroethane 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Nitrobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Isophorone 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2-Nitrophenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2,4-Dimethylphenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
bls(2-Chloroethoxy)Methane 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2,4-Dichlorophenol 360 U 390 U 730 U 3500 U 340 U 340 U 400  U 370 U 
1,2,4-Trichlorobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Naphthalene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
4-Chloroaniline 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Hexachforobutadiene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
4-Chloro-3-Methylphenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 11,  • 370 U 
2-Methylnaphthalene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Hexachlorocyclopentadiene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2,4,6-Trichlorophenol 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2,4,5-Trichlorophenol 360 U 940 U 1800 U 8600 U 820 U 340 U 960 U 910 U 
2-Chloronaphthalene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
2-Nitroaniline 860 U 940 U 1800 U 8600 U 820 U 340 U 960 U 910 U 
Dimethyl 	phthalate 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Acenaphthylene 360 U 390 U 730 U 3500 U 340 U 41 J 400 U 370 U 
2,6-Dinitrotoluene 360 U 390 U 730 U 3500 U 340 U 340  U 400 U 370 U 
3-Nitroaniline 860 U 940 U 1800 U 8600 U 820 U 830 U 960 U 910 U 
Acenaphthene 360 U 390 U 730 U 1200 U 340 U 340 U 400 U 370 U 
2,4-Dinitrophenol 860 U 940 U 1800 U 8600 U 820 U 830 U 960 U 910 U 
4-Nitrophenol 860 U 940 U 1800 U 8600 U 820 U 830 U 960 U 910 U 
Dibenzofuran 360 U 390 U 730 U 470 J 340 U 340 U 400 U 370 U 
2,4-Dinitrotoluene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Diethylphthalate 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 

4-Chlorophynyl-phenylether 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 

Fluorene 360 U 390 U 730 U 1300 J 340 U 340 U 400 U 370 U 

4-Nitroaniline 860 U 940 U _ 	1800 U 8600 U 820 U 830 U 960 U 910 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 860 U 940 U 1800 U 8600 U 820 U 830 U 960 U 910 
N-Nitrosodiphenylamine 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
4-Bromophenyl-phenylether 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Hexachlorobenzene 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Pentachlorophenol 860 U 940 U 1800 U 8600 U 820 U 830 U 960 U 910 U 
Phenanthrene 39 J 390 U 730 U 16000 340 U 340 U 400 U 370 U 
Anthracene 360 U 390 U 730 U 3900 340 U , 18 J 400 U 370 U 
Carbazole 360 U 390 U 730 U 1800 J 340 U :  340 U 400. U 370 U 
Di-n-Butylphthalate 360 U 390 U 730 U 3500 U 340 U ' 340 U 400 U 370 U 
Fluoranthene 65 J 31 J 140 J 21000 57 J 240 J 400 U 370 U 
Pyrene 68 J 38 J 150 J 17000 59 J' 310 J 400 U 370 U 
Butylbenzylphthalate 360 U 390 U 210 J 3500 U 340 U 340 U 400 U 370 U 
3,3-Dichlorobenzidine 710 U 780 U 1500 U 7100 U 680 U 690 U 790 U 750 U 
Benzo (a) Anthracene 45 J 30 J 96 J 8600 31 J 180 J 400 U 370 U 
Chrysene 48 J 390 U 95 J 8200 340 U 210 J 400 U 370 U 
bis(2-Ethylhexyl)phthalate 98 BJ 120 BJ 460 BJ 3500 U 76 BJ 23 BJ 260 BJ 110 BJ 
Di-n-Octyl 	phthalate 360 U 390 U 730 U 3500 U 340 U 340 U 400 U 370 U 
Benzo (b) Fluoranthene 88 JZ 88 JZ 180 JZ 12000 Z 99 JZ 440 Z 400 U 41 J 
Benzo (k) Fluoranthene 88 JZ 88 JZ 180 JZ 12000 Z 99 JZ 440 Z 400 U 41 J 
Benzo (a) Pyrene 48 J 37 J 75 J 6400 38 J 200 J 400 U , 	23 J 
Indeno 	(1,2,3-cd)pyrene 360 U 390 U 730 U 3600 26 J 110 J 400 U 370 U 
Dibenz (a,h)Anthracene 360 U 390 U 730 U 920 J 340 U 52 J 400 U 370 U 
Benzo 	(g,h,i)Perylene 360 U 22 J 730 U 3500 J 28 J 110 J 400 U 370 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEMIVOLATILES SOIL 
Phenol 64 J 670 J 410 U 1500 U 360 U 350 U 340 U 340 
bis(2-Chloroethyl)Ether 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 
2-Chlorophenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
1,3-Dichlorobenzene 810 U 110 J 410 U 1500 U 360 U 350 U 340 U 340 U 
1,4-Dichlorobenzene 810 U 320 J 410 U 230 J 360 U 350 U 340 U 340 U 
1,2-Dichlorobenzene 96 U 750 J 410 U 240 U 360 U 350 U 340 U 340 U 
2-M ethylphenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2,2-Oxybis(1-Chloropropane 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
4-M ethylphenol 810 U 1600 U 410 U 1500 U 360 U1  350 U 340 U 340 
N-Nitroso-Dl-n-PropylaminE 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 
Hexachloroethane 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Nitrobenzene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Isophorone 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2-Nitrophenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2,4-Dimethylphenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
bis(2-Chloroethoxy)Methane 810 U 1600 U 410 U 1500 U 360 U  350 U 340 U 340 U 
2,4-Dichlorophenol 810 U 1600 U 410 U 1500 U  360 U 350 U 340 U 340 U 
1,2,4-Trichlorobenzene 810 U 1600 U 410 U 1500 U 360 U_ 350 U 340 U 340 U 
Naphthalene 810 U 1600 U 410 U 180 J 360 U 350 U 340 U 340 U 
4-Chloroaniline 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Hexachlorobutadiene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
4-Chloro-3-Methylphenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2-Methylnaphthalene 810 U 1600 U 410 U 440 J 360 U 350 U 340 U 340 U 
Hexachlorocyclopentadiene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2,4,6-Trichlorophenol 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2,4,5-Trichlorophenol 2000 U 3800 U 990 U 3700 U 880 U 860 U 820 U 830 U 
2-Chloronaphthalene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2-N itroani line 2000 U 3800 U 990 U 3700 U 880 U -i  860 U 820 U 830 U 
Dimethyl 	phthalate 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Acenaphthylene 810 U 1600 U 410 U 1500 U 360 U_ 350 U 340 U 340 U 
2,6-Dinitrotoluene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
3-Nitroaniline 2000 U 3800 U 990 U 3700 U 880 U 860 U 820 U 830 U 
Acenaphthene 810 U 1600 U 410 U 1500 U 360 U 860 U 340 U 340 U 
2,4-Dinitrophenol 2000 U 3800 U 990 U 3700 U 880 U_ 860 U 820 U 830 U 
4-Nitrophenol 2000 U 3800 U 990 U 3700 U 880 U 860 U 820 U 830 U 
Dibenzofuran 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
2,4-Dinitrotoluene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Diethylphthalate 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
4-Chlorophynyl-phenylether 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Fluorene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
4-Nitroaniline 2000 U 3800 U 990 U 3700 U 880 U_ 	860 U 820 U 830 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

iii.:::::::::::::i:::::ANALVE:: 	g::::;:ii::::. 1:i:5LtIA::''' 	.17.13:::::i 	.i:S L18A:::::: 	i::::.$ Lit 	 ::9 119A:::::::: 	*i::::::S149E:::: 	$L20A.::::;::::.:.'" 	' :61-206:::::::;:::::::  
4,6-Dinitro-2-Methylphenol 2000 U 3800 U 990 U 3700 U 880 U 860 U 820 U 830 U 
N-Nitrosodiphenylamine 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
4-Bromophenyl-phenylether 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Hexachlorobenzene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Pentachlorophenol 2000 U 3800 U 990 U 3700 U 880 U 860 U 820 U 830 U 
Phenanthrene 810 U 1600 U 410 U 140 U 360 U 24 J 17 J 41 J 
Anthracene 810 U 1600 U 410 U 1500 U 360 U !  350 U 340 U 340 U 
Carbazole 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Di-n-Butylphthalate 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 340 U 
Fluoranthene 810 U 84 J 410 U 120 J 63 J 100 J 69 J 250 J 
Pyrene 810 U 150 J 410 U 120 J 52 J 76 J 67 J 200 J 
Butylbenzylphthalate 810 U 120 J 410 U 1500 U 360 U 350 21 J 340 U 
3,3-Dichlorobenzidine 1600 U 3100 U 810 U 3000 U 730 U 710 680 U 680 U 
Benzo (a) Anthracene 810 U 1600 U 410 U 1500 U 33 J 31 J 45 J 160 J 
Chrysene 100 J 1600 U 410 U 1500 U 45 J 61 J 57 J 190 J 
bls(_2-Ethylhexyl)phthalate 810 U 2300 U 500 U 2700 U 360 U 350 U 340 U 340 U 
Di-n-Octyl 	phthalate 810 U 1600 U 410 U 1500 U 360 U 350 340 U 340 U 
Benzo (b) Fluoranthene 90 JZ 170 JZ 24 JZ 110 JZ 100 JZ 110 JZ 150 JZ 330 JZ 
Benzo (k) Fluoranthene 90 JZ 170 JZ 24 JZ 110 JZ 100 JZ 110 JZ 150 JZ 330 JZ 

Benzo (a) Pyrene 75 J 83 J 410 U 1500 U 40 J 39 J 62 J 150 J 

Indeno 	(1,2,3-cd)pyrene 810 U 1600 U 410 U 1500 U 31 J 29 J 63 J 110 J 
Dibenz (a,h)Anthracene 810 U 1600 U 410 U 1500 U 360 U 350 U 340 U 28 J 
Benzo (q,h,i)Perylene 810 U 1600 U 410 U 1500 U 30 J 29 J 77 J 120 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:::::::::::::::::::ANALYTU::::::: 	:St21:A:: 	SUM 	S L224::::::::::: 	::::$ L22B 	::51:23A:::: 	::-S L 23 EV::::::::: : 	;:$ L24A. 	:S L2413 
SEMIVOLATILES 
Phenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
bis(2-Chloroethyl)Ether 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2-Chlorophenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
1,3-Dichlorobenzene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
1,4-Dichlorobenzene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
1,2-Dichlorobenzene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2-Methylphenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,2-Oxybis(1-Chloropropane 370 U 690 U 400 U 370 U 400 	' U 410 U 420 U 380 
4-Methylphenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
N-Nitroso-Di-n-PropylaminE 370 U 690 U 400 U 370 U 400 	' U 410 U 420 U 380 U 
Hexachloroethane 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Nitrobenzene 370 U 690 U 400 U 370 U 400 	' U 410 

H  U 420 U 380 U 
Isophorone 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2-Nitrophenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4-Dimethylphenol 370 U 690 U 400 U 42 J 400 U 410 U 420 U 380 U 
bis(2-Chloroethoxy)Methane 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4-Dichlorophenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
1,2,4-Trichlorobenzene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Naphthalene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
4-Chloroaniline 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Hexachlorobutadiene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
4-Chloro-3-Methylphenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2-Methylnaphthalene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Hexachlorocyclopentadiene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4,6-Trichlorophenol 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4,5-Trichlorophenol 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
2-Chloronaphthalene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2-Nitroaniline 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
Dimethyl 	phthalate 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Acenaphthylene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,6-Dinitrotoluene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
3-Nitroaniline 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
Acenaphthene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4-Dinitrophenol 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
4-Nitrophenol 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
Dibenzofuran 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
2,4-Dinitrotoluene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Diethylphthalate 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
4-Chlorophynyl-phenylether 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Fluorene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
4-Nitroaniline 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
N-Nitrosodiphenylamine 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
4-Bromophenyl-phenylether 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Hexachlorobenzene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Pentachlorophenol 890 U 1700 U 970 U 890 U 970 U 990 U 1000 U 930 U 
Phenanthrene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 70 J 
Anthracene 370 U 690 U 400 U 370 U 400 U, 410 U 420 U 380 U 
Carbazole 370 U 690 U 400 U 370 U 400 U . 410 U 420 U 380 U 
Di-n-Butylphthalate 370 U 690 U 400 U 370 U 400 U. 410 U 420 U 380 U 
Fluoranthene 370 U 690 U 23 J 370 U 400 U 410 U 46 J 110 J 
Pyrene 370 U 690 U 400 U 370 U 400 U 410 U 36 J 94 J 
Butyl benzylphthalate 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
3,3-Dichlorobenzidine 370 U 1400 U 800 U 740 U 800 U 820 U 830 U 760 U 
Benzo (a) Anthracene 370 U 690 U 400 U 370 U 400 U 410 U 27 J 54 J 
Chrysene 370 U 690 U 400 U 370 U 400 U 410 U 33 J 59 J 
bis(2-Ethylhexyl)phthalate 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Di-n-Octyl 	phthalate 370 U 690 U 400 U 370 U 400 U 410 U 420 U 37 J 
Benzo (b) Fluoranthene 370 U 690 U 33 JZ 30 JZ 400 U 410 U 79 JZ 110 JZ 
Benzo (k) Fluoranthene 370 U 690 U 33 JZ 30 JZ 400 U 410 U 79 JZ 110 JZ 
Benzo (a) Pyrene 370 U 690 U 400 U 370 U 400 U 410 U 35 J 53 J 
Indeno 	(1,2,3-cd)pyrene 370 U 690 U 400 U 370 U 400 U 410 U 25 J 44 J 
Dibenz (a,h)Anthracene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 380 U 
Benzo (g,h,i) Perylene 370 U 690 U 400 U 370 U 400 U 410 U 420 U 42 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:.:,,,,, 	..:ANALYTE 	- ' 	SL25A: 	SL25B • 	 SL26A 	SL26B 	SL27A: :SL27B::.:::: ::.:.i 	SL26A: 	:.:. SL288 
SEMIVOLATILES 
Phenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
bis(2-Chloroethyl)Ether 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2-Chlorophenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
1,3-Dichlorobenzene 3800 U 370 U '350 U 350 UJ 390 U 370 U 440 U 890 J 
1,4-DIchlorobenzene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 3400 
1,2-Dichlorobenzene 3800 U 370 U 350 U 350 UJ 390 U 370 U 39 J 1200 J 
2-Methylphenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,2-Oxybis(1-Chloropropane 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
4-M ethylphenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
N-Nitroso-DI-n-PropylaminE 3800 U 370 U 350 U 350 UJ 390 	• U 370 U 440 U 2000 U 
Hexachloroethane 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Nitrobenzene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Isophorone 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2-Nitrophenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4-Dimethylphenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
bis(2-Chloroethoxy)Methane 3800 U 370 , U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4-Dichlorophenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
1,2,4-Trichlorobenzene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Naphthalene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
4-Chloroaniline 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Hexachlorobutadiene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
4-Chloro-3-Methylphenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2-Methylnaphthalene 3800 U 370 U 350 U 350 UJ 390 U 20 J 440 U 220 J 
Hexachlorocyclopentadiene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4,6-Trichlorophenol 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4,5-Trichlorophenol 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
2-Chloronaphthalene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2-Nitroaniline 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
Dimethyl 	phthalate 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Acenaphthylene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,6-Dinitrotoluene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
3-Nitroaniline 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
Acenaphthene 2000 J 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4-Dinitrophenol 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
4-Nitrophenol 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
Dibenzofuran 640 J 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
2,4-Dinitrotoluene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Diethylphthalate 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
4-Chlorophynyl-phenylether 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Fluorene 1600 J 370 U 350 U 350 UJ 390 U 370 U 440 U 150 J 
4-Nitroaniline 9200 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 3800 U 890 U 840 U 860 UJ 950 U 910 U 1100 U 4800 U 
N-Nitrosodiphenylamine 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 1200 J 
4-Bromophenyl-phenylether 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 
Hexachlorobenzene 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 

Pentachlorophenol 9200 U 890 U 840 U 860 UJ 950 U 910 U 1200 U 4800 U 
Phenanthrene 19000 44 J 350 U 350 UJ 110 J 130 J 440 U 610 J 
Anthracene 3200 J 370 U 350 U 350 UJ 46 J 52 J 440 U 120 J 
Carbazole 870 J 370 U 350 U 350 UJ 30 J 38 J 440 U 2000 U 
Di-n-Butylphthalate 3800 U 370 U 350 U 350 UJ 29 J • 75 J 440 U 2000 U 

Fluoranthene 18000 130 J 31 J 37 J 470 U 650 52 J 2200 

Pyrene 19000 120 J 31 J 29 J 350 J 650 37 J 1600 J 

Butylbenzylphthalate 3800 U 370 U 120 J 350 UJ 390 U 370 U 440 U 2000 U 
3,3-Dichlorobenzidine 7600 U 740 U 700 U 710 UJ 780 J 750 U 870 U 4000 U 

Benzo (a) Anthracene 7600 47 J 21 J 19 J 380 J 620 35 J 2700 
Chrysene 7900 85 J 350 U 22 J 330 J 660 39 J 2400 
bis(2-Ethylhexyl)phthalate 3800 U 200 J 350 U 170 J 490 U 520 U 440 U 4100 B 

Di-n-Octyl 	phthalate 3800 U 370 U 350 U 350 UJ 390 U 370 U 440 U 2000 U 

Benzo (b) Fluoranthene 14000 Z 120 JZ 49 JZ 66 JZ 920 Z 1600 Z 440 U 4800 Z 

Benzo (k) Fluoranthene 14000 Z 120 JZ 49 JZ 66 JZ 920 Z 1600 Z 440 U 4800 Z 

Benzo (a) Pyrene 7800 50 J 24 J 23 J 250 J 550 57 J  2000 

Indeno 	(1,2,3-cd)pyrene 3900 43 J 350 U 350 UJ 150 J 370 J 63 J 930 J 

Dibenz (a,h)Anthracene 1300 J 370 U 350 U 350 UJ 53 J 140 J 29 J 350 J 
Benzo (g,h,i)Perylene 3400 J 40 J _ 	350 U 350 UJ 150 J 270 J 57 J 630 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALYTE 	SL29A • 	 . SI..298 	SLICIA 	• SL3OB 	 SL31A  	St.3113 	- SL32A 	 SL32B 
SEM !VOLATILES 
Phenol 410 U 410 J 410 U 360 U 1600 U 380 U 360 U 370 U 
bis(2-Chloroethyl)Ether 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2-Chlorophenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
1,3-Dichlorobenzene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
1,4-Dichlorobenzene 410 U 54 U 410 U 360 U 1600 U 380 U 360 U 370 U 
1,2-Dichlorobenzene 410 U 34 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2-M ethylphenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2,2-Oxybis(1-Chloropropane 410 U 410 U 410 U 360 U 1600  U 380 U 360 U 370 U 
4-Methylphenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
N-Nitroso-Di-n-Propylamine 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Hexachloroethane 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Nitrobenzene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Isophorone 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2-Nitrophenol 410 U 410 U 410 U 360 — U 1600 U 380 U 360 U 370 U 
2,4-Dimethylphenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
bis(2-Chloroethoxy)Methane 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2,4-Dichlorophenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
1,2,4-Trichlorobenzene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Naphthalene 410 U 29 U 410 U 360 U 1600 U 380 U 360 U 370 U 
4-Chloroaniline 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Hexachlorobutadiene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
4-Chloro-3-Methylphenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2-Methylnaphthalene 410 U 31 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Hexachlorocyclopentadiene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2,4,6-Trichlorophenol 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2,4,5-Trichlorophenol 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 910 U 
2-Chloronaphthalene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 320 U 
2-Nitroaniline 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 910 U 
Dimethyl 	phthalate 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Acenaphthylene 410 U 410 U 410 U 34 J 1600 U 380 U 360 U 370 U 
2,6-Di nitrotolu ene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 910 U 
3-Nitroaniline 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 370 U 
Acenaphthene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 910 U 
2,4-Dinitrophenol 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 910 U 
4-Nitrophenol 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 370 U 
Dibenzofuran 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
2,4-Dinitrotoluene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Diethylphthalate 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
4-Chlorophynyl-phenylether 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Fluorene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
4-Nitroaniline 1000 U 990 _ U 1000 U 880 U 3900 U 930 U 880 U 910 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

  : 	::      	S:0 	 400 	::: 	::: 	 :L31 	S23:::im::::::::ANAINTgj:: 	::::::::::::::::S:L29A::::::::: :::::::sup[::1: 	 SW 	2: 	 L4  
4,6-Dinitro-2-Methylphenol 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 910 U 
N-Nitrosodiphenylamine 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
4-Bromophenyl-phenylether 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Hexachlorobenzene 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Pentachlorophenol 1000 U 990 U 1000 U 880 U 3900 U 930 U 880 U 910 U 

Phenanthrene 50 J 180 U 120 J 140 J 110 J 380 U 25 J 370 U 
Anthracene 410 U 27 U 31 J 50 J 1600 U 380 U 360 U 370 U 
Carbazole 410 U 34 U 410 U 23 J 1600 U 380 U 360 U 370 U 
Di-n-Butylphthalate 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
Fluoranthene 120 J 250 U 420 250 J 210 J 380 U 70 J 370 U 
Pyrene 110 J 240 U 480 —  320 J 200 J 380 U 73 J 370 U 
Butyl benzylphthalate 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 
3,3-Dichlorobenzidine 830 U 820 U 830 U 720 U 3200 U 760 U 730 U 250 U 
Benzo (a) Anthracene 74 J 170 U 400 J 280 J 160 J 380 U 78 J 370 U 

Chrysene 71 J 99 U 370 J 260 J 120 J 380 U 120 J 370 U 
bis(2-Ethylhexyl)phthalate 410 U 410 U 410 U 360 U 1600 U 380 U 360 U 370 U 

Di-n-Octyl 	phthalate 410 U 410 U 410 U 360 U 1600 U 140 J 360 U 370 U 
Benzo (b) Fluoranthene 180 JZ 460 U 790 Z 990 Z 280 JZ 380 U 230 JZ 31 JZ 

Benzo (k) Fluoranthene 180 JZ 460 U 790 Z 990 Z 280 JZ 380 U 230 JZ 31 JZ 

Benzo (a) Pyrene 85 J 140 U 310 J 390 130 J 380 U 73 J 370 U 

Indeno 	(1,2,3-cd)pyrene 43 J 78 U 270 J 420 140 J 380 U 20 J 370 U 

Dibenz (a,h)Anthracene 410 U 47 U 76 J 92 J 1600 U 380 U 360 U 370 U 

Benzo (g,h,i)Perylene 43 J 100 	_ U 260 J 360 J 110 J 380 U 360 U 370 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEMIVOLATILES 
Phenol 190 J 340 J 340 J 100 J 750 UJ 1900 U 1000 UJ 1400 U 
bis(2-Chloroethyl)Ether 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2-Chlorophenol 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
1,3-Dichlorobenzene 1500 U 390 UJ 390 UJ 80 J 750 UJ 1900 U 1000 UJ 1400 U 
1,4-Dichlorobenzene 1500 U 390 UJ 390 UJ 320 J 750 UJ 1900 U 1000 UJ 1400 U 
1,2-Dichlorobenzene 1500 U 390 UJ 390 UJ 98 J 750 UJ 1900 U 1000 UJ 1400 U 
2-M ethylphenol 1500 U 51 J 51 UJ 200 J 750 UJ 1900 U 1000 UJ 1400 U 
2,2-Oxybis(1-Chloropropane 1500 U 390 UJ 390 J 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
4-Methylphenol 1500 U 390 UJ 390 UJ 1100 U 750 	' UJ 1900 U 1000 UJ 1400 U 
N-Nitroso-Dl-n-Propylamine 1500 U 390 UJ 390 UJ 1100 U 750 	• UJ 1900 U 1000 UJ 1400 U 
Hexachloroethane 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Nitrobenzene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
lsophorone 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2-Nitrophenol 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2,4-Dimethylphenol 96 J 66 J 66 J 140 J 750 UJ 1900 U 1000 UJ 1400 U 
bis(2-Chloroethoxy)Methane 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2,4-Dichlorophenol 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
1,2,4-Trichlorobenzene 1500 U 20 J 20 J 130 J 750 UJ 1900 U 1000 UJ 1400 U 
Naphthalene 170 J 44 J 44 J 190 J 750 UJ 290 J 1000 UJ 1400 U 
4-Chloroaniline 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Hexachlorobutadiene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
4-Chloro-3-Methylphenol 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2-Methylnaphthalene 260 J 68 J 68 J 370 J 750 UJ 99 J 1000 UJ 1400 U 
Hexachlorocyclopentadiene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2,4,6-Trichlorophenol 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2,4,5-Trichlorophenol 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
2-Chloronaphthalene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
2-Nitroaniline 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
Dimethyl 	phthalate 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Acenaphthylene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 130 J 1000 UJ 1400 U 
2,6-Dinitrotoluene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
3-Nitroaniline 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
Acenaphthene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 680 J 70 J 1400 U 
2,4- Dinitroph enol 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
4-Nitrophenol 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
Dibenzoturan 1500 U 390 UJ 390 UJ 1100 U 40 J 470 J 1000 UJ 1400 U 
2,4-Dinitrotoluene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Diethylphthalate 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
4-Chlorophynyl-phenylether 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Fluorene 1500 U 390 UJ 390 UJ 1100 U 42 J 740 J 1000 UJ 1400 U 
4-Nitroaniline 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
N-Nitrosodiphenylamine 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
4-Bromophenyl-phenylether 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Hexachlorobenzene 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Pentachlorophenol 3700 U 940 UJ 940 UJ 2700 U 1800 UJ 4600 U 2500 UJ 3400 U 
Phenanthrene 190 J 97 J 97 J 400 J 990 J 12000 800 J 120 J 
Anthracene 1500 U 28 J 28 J 91 J 220 J 3500 170 J 1400 U 
Carbazole 1500 U 22 J 22 J 64 J 150 J 2000 93 J 1400 U 
Di-n-Butylphthalate 140 J 390 UJ 390 UJ 1100 U 40 J 1900 U 1000 UJ 1400 U 
Fluoranthene 170 J 220 J 220 J 680 J 2700 J 21000 E 1100 J 250 J 
Pyrene 280 J 270 J 270 J 780 J 2600 J 20000 E 1500 J 230 J 
Butyl benzylphthalate 1500 U 110 J 110 J 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
3,3-Dichlorobenzidine 3000 U 780 UJ 780 UJ 2200 U 1500 UJ 3800 U 2100 UJ 2800 U 
Benzo (a) Anthracene 140 J 180 J 180 J 490 J 2200 J 13000 760 J 170 J 
Chrysene 240 J 180 J 180 J 470 J 2200 J 12000 800 J 190 J 
bis(2-Ethylhexyl)phthalate 1500 U 480 UJ 480 U 1100 U 830 UJ 1900 U 1000 UJ 1400 U 
Di-n-Octyl 	phthalate 1500 U 390 UJ 390 UJ 1100 U 750 UJ 1900 U 1000 UJ 1400 U 
Benzo (b) Fluoranthene 360 JZ 570 Z 570 Z 1300 Z 8100 EZ 30000 E 1000 JZ 430 JZ 
Benzo (k) Fluoranthene 360 JZ 570 Z 570 Z 1300 Z 8100 EZ 30000 EZ 1000 JZ 430 JZ 
Benzo (a) Pyrene 83 J 180 J 180 J 500 J 2400 J 11000 510 J 180 J 

Indeno 	(1,2,3-cd)pyrene 110 J 130 J 130 J 350 J 1100 J 3100 350 J 160 J 
Dibenz (a,h)Anthracene 1500 U 71 J 71 J 150 J 400 J 1400 J 130 J 80 J 
Benzo (g,h,i)Perylene 88 J 160 J 160 J 380 J 1100 J 2600 370 J 190 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

4NALYTE 	 SL37A::% 	SL37B 	SL38A 	SL388 . 	SL39A 	•S139111  ' SL40A: SL4013 
SEMIVOLATILES 
Phenol 350 UJ 380 U 380 U 360 U 88 J 69 J 54 J 760 UJ 
bis(2-Chloroethyl)Ether 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2-Chlorophenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
1,3-Dichlorobenzene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
1,4-Dichlorobenzene 350 UJ 380 U 380 U 360 U 780 U 160 J 400 UJ 66 J 
1,2-Dichlorobenzene 350 UJ 380 U 380 U 360 U 48 J 180 J 25 J 760 UJ 
2-Methylphenol 350 UJ 380 U 380 U 360 U 68 J 150 J 220 J 760 UJ 
2,2-Oxybis(1-Chloropropane 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
4-Methylphenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
N-Nitroso-Di-n-PropylaminE 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Hexachloroethane 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Nitrobenzene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Isophorone 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2-Nitrophenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2,4-Dimethylphenol 350 UJ 380 U 380 U 360 U 42 J 110 J 56 J 760 UJ 
bis(2-Chloroethoxy)Methane 350 UJ 380 'U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2,4-Dichlorophenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
1,2,4-Trichlorobenzene 350 UJ 380 U 380 U 360 U 97 J 300 J 400 UJ 760 UJ 
Naphthalene 53 J 30 J 380 U 360 U 69 J 220 J 100 J 60 J 
4-Chloroaniline 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Hexachlorobutadiene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
4-Chloro-3-Methylphenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2-Methylnaphthalene 33 J 380 U 380 U 360 U 130 J 430 J 160 J 85 J 
Hexachlorocyclopentadiene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2,4,6-Trichlorophenol 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2,4,5-Trichlorophenol 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
2-Chloronaphlhalene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2-Nitroaniline 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
Dimethyl 	phthalate 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Acenaphthylene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
2,6-Dinitrotoluene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
3-Nitroaniline 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
Acenaphthene 350 UJ 380 U 55 J 29 J 780 U 790 UJ 400 UJ 760 UJ 
2,4-Dinitrophenol 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
4-Nitrophenol 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
Dibenzofuran 350 UJ 380 U 380 U 360 U 780 U 57 J 41 J 760 UJ 
2,4-Dinitrotoluene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Diethylphthalate 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
4-Chlorophynyl-phenylether 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Fluorene 350 UJ 380 U 42 J 360 U 780 U 790 UJ 400 UJ 760 UJ 

Units: Semivolatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
N-Nitrosodiphenylamine 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
4-Bromophenyl-phenylether 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Hexachlorobenzene 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Pentachlorophenol 850 UJ 910 U 920 U 860 U 1900 U 1900 UJ 960 UJ 1800 UJ 
Phenanthrene 81 J 55 J 700 320 J 230 J 150 J 120 J 150 J 
Anthracene 350 UJ 380 U 110 J 74 J 55 J 790 UJ 24 J 39 J 
Carbazole 350 UJ 380 U 150 J 45 J 780 U 790 UJ 400 UJ 760 UJ 
Di-n-Butylphthalate 350 UJ 52 J 380 U 360 U 140 J 790 UJ 400 UJ 760 UJ 
Fluoranthene 130 J 140 J 1600 850 640 J 520 J 220 J 360 J 
Pyrene 170 J 110 J 940 580 540 J 790 UJ 280 J 410 J 
Butylbenzylphthalate 48 J 400 740 360 U 42 J 790 UJ 39 J 760 UJ 
3,3-Dichlorobenzidine 700 J 750 U 700 U 710 U 1600 U 1600 UJ 800 UJ 1500 UJ 
Benzo (a) Anthracene 160 J 99 J 830 470 360 J 560 J 150 J 270 J 
Chrysene 160 J 98 J 620 370 380 J 610 J 170 J 290 J 
bis(2-Ethylhexyl)phthalate 350 UJ 920 B 930 B 360 U 780 U 790 UJ 400 UJ 760 UJ 
Di-n-Octyl 	phthalate 350 UJ 380 U 380 U 360 U 780 U 790 UJ 400 UJ 760 UJ 
Benzo (b) Fluoranthene 510 Z 300 JZ 1300 Z 900 Z 1300 Z 2200 Z 560 Z 940 Z 
Benzo (k) Fluoranthene 510 Z 300 JZ 1300 Z 900 Z 1300 Z 2200 Z 560 Z 940 Z 
Benzo (a) Pyrene 160 J 91 J 320 J 330 J 520 J 650 J 170 J 340 J 
Indeno (1,2,3-cd)pyrene 350 UJ 100 J 220 J 200 J 200 J 350 J 120 J 190 J 
Dibenz (a,h)Anthracene 350 UJ 64 J 93 J 79 J 92 J 130 J 48 J 75 J 
Benzo (g,h,i)Perylene 350 UJ 110 _ J 200 J 180 J 170 J 300 J 160 J 200 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEMIVOLATILES 
Phenol 360 UJ 730 UJ 720 U 710 U 1600 _U 130 J 430 UJ 790 UJ 
bis(2-Chloroethyl)Ether 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2-Chlorophenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
1,3-Dichlorobenzene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 50 J 
1,4-Dichlorobenzene 360 UJ 730 UJ 720 U 710 U 1600 U 170 J 430 UJ 200 J 
1,2-Dichlorobenzene 360 UJ 730 UJ 720 U 710 U 150 J 810 J 43 J 68 J 
2-Methylphenol 28 J 730 UJ 720 U 710 U 300 J 650 J 23 J 790 UJ 
2,2-Oxybis(1-Chloropropane 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
4-M ethylphenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
N -Nitroso-DI-n- Propylamine 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Hexachloroethane 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Nitrobenzene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Isophorone 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2-Nitrophenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2,4-Dimethylphenol 360 UJ 730 UJ 720 U 710 U 230 J 420 J 430 UJ 45 J 
bis(2-Chloroethoxy)Methane 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2,4-DIchlorophenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
1,2,4-Trichlorobenzene 360 UJ 730 	, UJ 720 U 710 U 98 J 260 J 73 J 66 J 
Naphthalene 49 J 120 J 47 J 37 J 140 J 120 J 220 J 120 J 
4-Chloroaniline 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Hexachlorobutadiene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
4-Chloro-3-Methylphenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2-Methylnaphthalene 69 J 160 J 80 J 52 J 280 J 200 J 330 J 290 J 
Hexachlorocyclopentadiene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2,4,6-Trichlorophenol 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2,4,5-Trichlorophenol 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
2-Chloronaphthalene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2-Nitroaniline 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
Dimethyl 	phthalate 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Acenaphthylene 53 J 280 J 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
2,6-Dinitrotoluene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
3-Nitroaniline 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
Acenaphthene 360 UJ 730 UJ 720 U 710 U 1600 U 78 J 430 UJ 790 UJ 
2,4-Dinitrophenol 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
4-Nitrophenol 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
Dibenzofuran 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 23 J 790 UJ 
2,4-Dinitrotoluene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Diethylphthalate 140 J 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
4-Chlorophynyl-phenylether 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Fluorene 360 UJ 730 UJ 720 U 710 U 1600 U 86 J 430 UJ 790 UJ 
4-Nitroaniline 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
N-Nitrosodiphenylamine 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
4-Bromophenyl-phenylether 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Hexachlorobenzene 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Pentachlorophenol 880 UJ 1800 UJ 1700 U 1700 U 3800 U 3700 U 1000 UJ 1900 UJ 
Phenanthrene 81 J 280 J 110 J 91 J 170 J 440 J 60 J 87 J 
Anthracene 37 J 240 J 720 U 710 U 1600 U. 160 J 430 UJ 790 UJ 
Carbazole 360 UJ 46 J 720 U 710 U 1600 U. 91 J 430 UJ 790 UJ 
Di-n-Butylphthalate 360 UJ 730 UJ 720 U 710 U 1600 U. 1500 U 430 UJ 790 UJ 
Fluoranthene 150 J 750 J 340 J 320 J 560 J 880 J 98 J 130 J 
Pyrene 210 J 1100 J 270 J 250 J 560 J. 860 J 110 J 180 J 
Butylbenzylphthalate 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
3,3-Dichlorobenzidine 730 UJ 1500 UJ 1400 U 1400 U 3100 U 3100 U 850 UJ 1600 UJ 
Benzo (a) Anthracene 220 J 1000 J 260 J 210 J 420 J 560 J 66 J 75 J 
Chrysene 200 J 890 J 290 J 240 J 480 J 610 J 78 J 98 J 
bis(2-Ethylhexyl)phthalate 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Di-n-Octyl 	phthalate 360 UJ 730 UJ 720 U 710 U 1600 U 1500 U 430 UJ 790 UJ 
Benzo (b) Fluoranthene 650 Z 3000 Z 1100 Z 640 JZ 1600 Z 1900 Z 260 JZ 320 JZ 
Benzo (k) Fluoranthene 650 Z 3000 Z 1100 Z 640 JZ 1600 Z 1900 Z 260 JZ 320 JZ 
Benzo (a) Pyrene 270 J 1300 J 390 J 240 J 600 J 660 J 92 J 130 J 
Indeno (1,2,3-cd)pyrene 130 J 670 J 260 J 130 J 290 J 400 J 55 J 72 J 
Dibenz (a,h)Anthracene 360 UJ 300 J 72 J 710 J 120 J 150 J 430 UJ 790 UJ 
Benzo (q,h,i)Perylene 360 UJ 650 J 190 J 120 J 260 J 330 J 63 J 82 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEM !VOLATILES 
Phenol 800 U 420 U 44 J 360 U 780 U 79 J 410 U 400 U 
bis(2-Chloroethyl)Ether 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
2-Chlorophenol 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

1,3-Dichlorobenzene 800 U 420 U 370 UJ 360 U 780 U 150 J 410 U 400 U 
1,4-Dichlorobenzene 800 U 420 U 23 J 360 U 780 U 430 J 410 U 400 U 

1,2-Dichlorobenzene 800 U 420 U 41 J 360 U 780 U 820 J 410 U 400 U 

2-Methylphenol 800 U 420 U 110 J 23 J 41 J 480 J 24 J 400 U 

2,2-Oxybis(1-Chloropropane 800 U 420 U 370 UJ 360 U 780 	' U 1600 U 410 U 400 U 
4-Methylphenol 800 U 420 U 46 J 360 U 780 U 1600 U 410 U 29 J 
N-Nitroso-Di-n-PropylaminE 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
Hexachloroethane 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
Nitrobenzene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

Isophorone 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

2-Nitrophenol 1900 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
2,4-Dimethylphenol 1900 U 420 U 87 J 34 J 780 U 700 J 410 U 24 J 
bis(2-Chloroethoxy)Methane 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
2,4-Dichlorophenol 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
1,2,4-Trichlorobenzene 800 U 420 U 27 J 360 U 780 U 190 J 410 U 400 U 

Naphthalene 800 U 130 J 54 J 360 U 780 U 810 J 410 U 400 U 

4-Chloroaniline 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

Hexachlorobutadiene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

4-Chloro-3-M ethylphenol 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U. 400 U 

2-Methylnaphthalene 800 U 79 J 87 J 360 U 75 J 1100 J 410 U 400 U 
Hexachlorocyclopentadiene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
2,4,6-Trichlorophenol 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

2,4,5-Trichlorophenol 1900 U 1000 U 900 UJ 870 U 1800 U 3800 U 980 U 970 U 

2-Chloronaphthalene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

2-Nitroaniline 1900 U 1000 U 900 UJ 870 U 1900 U 3800 U 980 U 970 U 

Dimethyl 	phthalate 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

Acenaphthylene 92 J 120 J 31 J 360 U 1900 U 1600 U 410 U 24 J 

2,6-Dinitrotoluene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

3-Nitroaniline 1900 U 1000 U 900 UJ 870 U 1900 U 3800 U 980 U 970 U 

Acenaphthene 800 U 50 J 370 UJ 360 U 780 U 1600 U 410 U 400 U 

2,4- Dinitrophenol 1900 U 1000 U 900 UJ 360 U 1900 U 3800 U 980 U 970 U 

4-Nitro phenol 1900 U 1000 U 900 UJ 870 U 82 J 3800 U 980 U 970 U 

Dibenzofuran 800 U 66 J 370 UJ 870 U 780 U 91 J 410 U 400 U 

2,4-Dinitrotoluene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

Diethylphthalate 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

4-Chlorophynyl-phenylether 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 

Fluorene 800 U 57 J 370 W 360 U 780 U 1600 U 410 U 400 U 

4-Nitroaniline 1900 U 1000 U 900 UJ 360 U 1900 U 3800 U 980 U 970 U 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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4,6-Dinitro-2-Methylphenol 1900 U 1000 U 900 UJ 870 U 1900 J 3800 U 980 U 970 U 
N-Nitrosodiphenylamine 800 U 420 U 370 UJ 870 U 780 U 1600 U 410 U 400 U 
4-Bromophenyl-phenylether 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
Hexachlorobenzene 800 U 420 U 370 UJ 360 U 780 U 1600 U 410 U 400 U 
Pentachlorophenol 1900 U 1000 U 900 UJ 360 U 1900 U 3800 U 980 U 970 U 
Phenanthrene 270 J 820 69 J 870 U 87 J 2500 43 J 62 J 
Anthracene 120 J 250 J 64 J 73 J 780 U , 	1600 U 410 U 33 J 
Carbazole 57 J 120 J 41 J 30 J 780 U 1600 U 410 U 400 U 
Di-n-Butylphthalate 45 J 38 J 35 J 360 U 780 U 1600 U 24 J 400 U 
Fluoranthene 1100 460 220 J 34 J 490 J 3100 90 J 240 J 
Pyrene 1000 450 420 UJ 220 J 450 J 1600 U 69 J 400 
Butylbenzylphthalate 800 U 420 U 29 J 210 J 780 U 1600 U 410 U 400 U 
3,3-Dichlorobenzidine 1600 U 850 U 740 UJ 360 U 1600 U 3100 U 810 U 800 U 
Benzo (a) Anthracene 920 210 J 240 J 720 U 370 J 93 J 55 J 180 J 
Chrysene 950 2300 310 J 140 J 430 J 120 J 55 J 210 J 
bis(2-Ethylhexyl)phthalate 800 U 420 U 370 U 360 U 780 U 1600 U 440 400 U 
Di-n-Octyl 	phthalate 800 U 420 U 370 UJ 170 BJ 780 U 1600 U 410 U 400 U 
Benzo (b) Fluoranthene 3500 Z 490 Z 1000 Z 360 U 800 Z 300 JZ 140 JZ 740 Z 
Benzo (k) Fluoranthene 3500 Z 490 Z 1000 Z 480 Z 800 Z 300 JZ 140 JZ 740 Z 
Benzo (a) Pyrene 1200 2000 390 J 480 Z 360 J 140 J 62 J 240 J 
Indeno 	(1,2,3-cd)pyrene 460 J 920 190 J 140 J 250 J 120 J 410 U ' 	110 J 
Dibenz (a,h)Anthracene 140 J 280 J 75 J 62 J 110 J 1600 U 410 U 42 J 
Benzo (q,h,i)Perylene 360 J 760 190 J 160 J 250 J 130 J 410 U 93 J 

Units: Semivolatiles = ug/kg 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 
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SEMIVOLATILES 
Phenol 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
bis(2-Chloroethyl)Ether 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2-Chlorophenol 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
1,3-Dichlorobenzene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
1,4-Dichlorobenzene 410 U 24 J 1200 U 1100 U 390 U 380 U 740 U 390 U 
1,2-Dichlorobenzene 410 U 32 J 1200 U 1100 U 390 U 380 U 740 U 390 U 
2-Methylphenol 53 J 43 J 1200 U 1100 U 33 J 380 U 740 U 390 U 
2,2-Oxybis(1-Chloropropane 410 U 390 U 1200 U 1100 U 390 , U 380 U 740 U 390 U 
4-Methylphenol 410 U 390 U 1200 U 1100 U 390 . U 380 U 740 U 390 U 
N-Nitroso-Di-n-PropylaminE 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Hexachloroethane 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Nitrobenzene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Isophorone 410 U 390 U 1200 U 1100 U 390' U 380 U 740 U 390 U 
2-Nitrophenol 	. 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2,4-Dimethylphenol 35 J 39 J 1200 U 1100 U 35 J 380 U 56 DJ 390 U 
bls(2-Chloroethoxy)Methane 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2,4-Dichlorophenol 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
1,2,4-Trichlorobenzene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Naphthalene 410 U 25 J 1200 U 1100 U 390 U 380 U 740 U 390 U 
4-Chloroaniline 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Hexachlorobutadiene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
4-Chloro-3-Methylphenol 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2-Methylnaphthalene 410 U 63 J 1200 U 1100 U 390 U 380 U 740 U 390 U 
Hexachlorocyclopentadiene 410 U 390 U 1200 U 1100 U 390 U 380 U 1800 U' 390 U 
2,4,6-Trichlorophenol 410 U 390 U 1200 U 1100 U 940 U 380 U 740 U 390 U 
2,4,5-Trichlorophenol 1000 U 960 U 3000 U 2600 U 390 U 930 U 1800 U 390 U 
2-Chloronaphthalene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2-N itroani line 1000 U 960 U 3000 U 2600 U 390 U 930 U 740 U 390 U 
Dimethyl 	phthalate 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
Acenaphthylene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 
2,6-Dinitrotoluene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

3-Nitroaniline 1000 U 960 U 3000 U 2600 U 390 U 930 U 1800 U 390 U 

Acen aphlh en e 410 U 390 U 1200 U 71 J 390 U 380 U 740 U 390 U 

2,4-Dinitrophenol 1000 U 960 U 3000 U 2600 U 940 U 930 U 1800 U 940 U 

4-Nitrophenol 1000 U 960 U 3000 U 2600 U 940 U 930 U 1800 U 940 U 

Dibenzofuran 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

2,4-Dinilrotoluene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

Diethylphthalate 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

4-Chlorophynyl-phenylether 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

Fluorene 410 U 390 U 1200 U 59 J 390 U 380 U 740 U 390 U 

4-Nitroani lin e 1000 U 960 U 3000 U 2600 U 940 U 930 U 1800 U 940 U 

4,6-Dinitro-2-Methylphenof 1000 U 960 U 3000 U 2600 U 940 U 930 U 1800 U 940 U 

N-Nitrosodiphenylamine 410 U 390 LI_ 	1200 U 1100 U 390 U 380 U 740 U 390 U 

Units: Semivolatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

W:;:.eMiANALYTE:::::::::::::::::::::::::M:::SI:49A::.:.:::::::: ii 	..:S L49 Ek:::::::::::::::::: ::::::::::::$ L50A:::::::::::::::::::.::::::::::::$ L50 11:::::::.:ii::::.  ::::::::::: : 	::::S L5:tkiii:::::::::.:::: 	. ::::::::::::::S L518:::::0: 	iii:: 	U:::::S. L52)V::::::i: 	:i:i::i:::: 	i:ii:i:iiiit L 528 ::;:;:::::::: -::::;;:: 

4-Bromophenyl-phenylether 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

Hexachlorobenzene 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

Pentachlorophenol 1000 U 960 U 3000 U 2600 U 940 U 930 U 1800 U 940 U 

Phenanthrene 410 U 67 J 120 J 630 J 40 J 110 J 740 U 390 U 

Anthracene 410 U 22 U 1200 U 170 J 390 U 31 J 740 U 390 U 

Carbazole 410 U 390 U 1200 U 1100 U 390 U 21 J 740 U 390 U 

Di-n-Butylphthalate 22 J 23 J 1200 U 1100 U 81 J ! 	380 U 740 U 390 U 

Fluoranthene 43 J 140 J 300 J 960 J 82 J 160 J 740 U 390 U 

Pyrene 30 J 110 J 250 J 780 J 53 J 380 U 740 U 20 U 

Butylbenzylphthalate 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

3,3-Dichlorobenzidine 820 U 790 U 2500 U 2200 U 780 U 760 U 1500 U 780 U 

Benzo (a) Anthracene 29 J 62 J 150 J 450 J 40 J 82 J 740 U 390 U 

Chrysene 410 U 73 J 150 J 430 J 43 J 83 J 740 U 390 U 

bis(2-Ethylhexyl)phthalate 1100 390 U 1200 U 1100 U 990 U 380 U 740 U 430 U 

Di-n-Octyl 	phthalate 410 U 390 U 1200 U 1100 U 390 U 380 U 740 U 390 U 

Benzo (b) Fluoranthene 77 JZ 220 JZ 320 JZ 810 JZ 110 JZ 160 JZ 740 U 41 JZ 

Benzo (k) Fluoranthene 77 JZ 220 JZ 320 JZ 810 JZ 110 JZ 160 JZ 740 U 41 JZ 

Benzo (a) Pyrene 38 J 81 J 140 J 390 J 46 J 76 J 740 U 22 J 

Indeno 	(1,2,3-cd)pyrene 410 U 390 U 110 J 270 J 390 U 45 J 740 U 20 J 

Dibenz (a,h)Anthracene 410 U 390 U 1200 U 100 J 390 U 19 J 740 U , 390 J 

Benzo (q,h,i)Perylene 410 U 390 U 110 J 260 J 390 U 40 _ J 740 U  28 J 

Units: Semivolatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

::Maj:::::::ANALYTE:::::::,::1:::. 	'::::::::::SL:53A::::::,.. 	': 	:9 L 53 Et:: 	5154A::::... 	$L54B:"' ...51:55k  
SEMIVOLATILES 
Phenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
bis(2-Chloroethyl)Ether 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
2-Chlorophenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
1,3-Dichlorobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
1,4-Dichlorobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
1,2-Dichlorobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
2-Methylphenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
2,2-Oxybis(1-Chloropropane 370 UJ 370 UJ 340 U 350 U 350 ' UJ 340 UJ 
4-M ethylphenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
N-Nitroso-DI-n-PropylamInc 370 UJ 370 UJ 340 U 350 U 350 ' UJ 340 UJ 
Hexachloroethane 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
Nitrobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Isophorone 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2-Nitrophenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2,4-Dimethylphenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
bis(2-Chloroethoxy)Methane 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
2,4-Dichlorophenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
1,2,4-Trichlorobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Naphthalene 37 J 25 J 340 U 350 U 350 UJ 340 UJ 

4-Chloroaniline 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Hexachlorobutadiene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
4-Chloro-3-Methylphenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2-Methylnaphthalene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
Hexachlorocyclopentadiene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2,4,6-Trichlorophenol 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2,4,5-Trichlorophenol 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 

2-Chloronaphthalene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2-Nitroaniline 890 UJ 890 UJ 340 U 850 U 860 UJ 830 UJ 

Dimethyl 	phthalate 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Acenaphthylene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

2,6-Dinitrotoluene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

3-Nitroaniline 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 

Acenaphthene 120 J 200 J 340 U 350 U 350 UJ 340 W 

2,4-Dinitrophenol 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 

4-Nitrophenol 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 

Dibenzofuran 64 J 72 J 340 U 350 U 350 UJ 340 UJ 

2,4-Dinitrotoluene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Diethylphthalate 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

4-Chlorophynyl-phenylether 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 

Fluorene 110 J 170 J 340 U 350 U 350 UJ 340 UJ 

4-Nitroaniline 890 U 890 UJ 830 U 850 U 860 UJ 830 UJ 

Units: Semivolatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

";:::::::ANALYTE:::::::::::::::::::::::ii::::::::::::::::SLS3A 	, 	'i:''''''::::: 	SL53EVA:::::::::::g S1S4*::::::R :::::::::i;:F.5:WSLS4BR::i: 	SLS510 	81556 _;>:.::`:::::  
4-Nitroanillne 890 U 890 UJ 830 U 850 U 860 UJ 830 UJ 
4,6-Dinitro-2-Methylphenol 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 
N-Nitrosodiphenylamine 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
4-Bromophenyl-phenylether 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
Hexachlorobenzene 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
Pentachlorophenol 890 UJ 890 UJ 830 U 850 U 860 UJ 830 UJ 
Phenanthrene 1100 J 1800 J 340 U 350 U 350 UJ 340 UJ 
Anthracene 250 J 450 J 340 U 350 U 350 'UJ 340 UJ 
Carbazole 160 J 260 J 340 U 350 U 350 ,UJ 340 UJ 
Di-n-Butylphthalate 370 UJ 28 J 340 U 350 U 350 UJ 340 UJ 
Fluoranthene 1200 J 2000 J 340 U 350 U 350 UJ 340 UJ 
Pyrene 1000 J 3100 E 340 U 350 U 350 UJ 340 UJ 
Butylbenzylphthalate 36 J 370 UJ 340 U 350 U 350 UJ 340 UJ 
3,3-Dichlorobenzldine 740 UJ 730 UJ 680 U 700 U 710 UJ 680 UJ 
Benzo (a) Anthracene 510 J 990 J 340 U 350 U 350 UJ 340 UJ 
Chrysene 520 J 950 J 340 U 350 U 350 UJ 340 UJ 
bis(2-Ethylhexyl)phthalate 370 UJ 370 U 340 U 450 U 350 UJ 340 UJ 
Di-n-Octyl 	phthalate 370 UJ 370 UJ 340 U 350 U 350 UJ 340 UJ 
Benzo (b) Fluoranthene 1000 Z 2000 Z 20 JZ 350 U 21 JZ 23 JZ 
Benzo (k) Fluoranthene 1000 Z 2000 Z 20 JZ 350 U 21 JZ 23 JZ 
Benzo (a) Pyrene 430 J 780 J 340 U 350 U 350 UJ 340 UJ 
Indeno 	(1,2,3-cd)pyrene 170 J 340 J 340 U 350 U 350 UJ 340 UJ 
Dibenz (a,h)Anthracene 61 J 130 J 340 U 350 U 350 UJ 340 UJ 
Benzo (g,h,i)Perylene 150 J 310 J 340 U 350 U 350 UJ 340 UJ 

Units: Semivolatiles = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

SL 	 Los 	Lob 
PCBs 
Aroclor-1016 NA NA NA NA NA NA NA NA 
Amdor-1221 NA NA NA NA NA NA NA NA 
Aroclor-1232 NA NA NA NA NA NA NA NA 
Aroclor-1242 NA NA NA NA NA NA NA NA 
Aroclor-1248 NA NA NA NA NA NA NA NA 
Aroclor-1254 NA NA NA NA NA NA NA NA 
Aroclor-1260 NA NA NA NA NA NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

SLO9 aow 
PCBs 
Aroclor-1016 70 U NA 180 U NA NA NA NA NA 
Aroclor-1221 140 U NA 360 U NA NA NA NA NA 
Aroclor-1232 70 U NA 180 U NA NA NA NA NA 
Aroclor-1242 70 U NA 180 U NA NA NA NA NA 
Aroclor-1248 70 U NA 180 U NA NA NA NA NA 
Aroclor-1254 70 U NA 180 U NA NA NA NA NA 
Aroclor-1260 170 J NA 314 J NA NA NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

SL13A 	::$1_1311' . 	 :8115B 
PCBs 
Aroclor-1016 NA NA NA NA NA NA 200 U NA 
Aroclor-1221 NA NA NA NA NA NA 400 U NA 
Aroclor-1232 NA NA NA NA NA NA 200 U NA 
Aroclor-1242 NA NA NA NA NA NA 200 U NA 
Aroclor-1248 NA NA NA NA NA NA 200 U NA 
Aroclor-1254 NA NA NA NA NA NA 200 U NA 
Aroclor-1260 NA NA NA NA NA, NA 260 J NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

N 	:YI 
PCBs 
Aroclor-1016 NA NA 380 U NA NA NA 2100 U NA 
Amclor-1221 NA NA 760 U NA NA NA 4200 U NA 
Aroclor-1232 NA NA 380 U NA NA NA 2100 U NA 
Aroclor-1242 NA NA 380 U NA NA NA 2100 U NA 
Aroclor-1248 NA NA 380 U NA NA NA 2100 U NA 
Aroclor-1254 NA NA 380 U NA NA NA 2100 U NA 
Aroclor-1260 NA NA 1600 J NA NA NA 15532 J NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

SL21 	 ............................ 	 :SE2313:: 
PCBs 
Aroclor-1016 NA NA NA NA NA NA NA NA 
Arodor-1221 NA NA NA NA NA NA NA NA 
Aroclor-1232 NA NA NA NA NA NA NA NA 
Aroclor-1242 NA NA NA NA NA NA NA NA 
Aroclor-1248 NA NA NA NA NA NA NA NA 
Aroclor-1254 NA NA NA NA NA NA NA NA 
Arocl or- 1260 NA NA NA NA NA NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANMAIM S 	 61:27B 
PCBs 
Aroclor-1016 NA NA NA NA 780 U NA NA NA 
Amdor-1221 NA NA NA NA 1600 U NA NA NA 
Aroclor-1232 NA NA NA NA 780 U NA NA NA 
Aroclor-1242 NA NA NA NA 780 U NA NA NA 
Aroclor-1248 NA NA NA NA 780 U NA NA NA 
Arocl or-1254 NA NA NA NA 2100 NA NA NA 
Aroclor-1260 NA NA NA NA 850 J NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

NAL 
PCBs 
Aroclor-1016 NA NA 81 U NA 2000 U NA NA NA 
Amdor-1221 NA NA 163 U NA 4100 U NA NA NA 
Aroclor-1232 NA NA 81 U NA 2000 U NA NA NA 
Aroclor-1242 NA NA 81 U NA 2000 U NA NA NA 
Aroclor-1248 NA NA 81 U NA 2000 U NA NA NA 
Aroclor-1254 NA NA 81 U NA 2000 U NA NA NA 
Aroclor-1260 NA NA 130 J NA 9900 NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

L35A 	 S L36 	 SL36B 
PCBs 
Aroclor-1016 NA NA 1 200 U NA 1 200 U NA 210 U NA 
Amdor-1221 NA NA 2400 U NA 2400 U NA 420 U NA 
Aroclor-1232 NA NA 1200 U NA 1200 U NA 210 U NA 
Aroclor-1242 NA NA 1200 U NA 1 200 U NA 210 U NA 
Aroclor-1248 NA NA 9000 NA 1200 U NA 1100 J NA 
Aroclor-1254 NA NA 1200 U NA 1 200 U NA 210 U NA 
Aroclor-1260 NA NA 930 J NA 270 J NA 320 J NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

L31 WO 	 Ll9B; 	.'''':' 	SL39A 	5L396 L4 0Ab.:::.:. :.::SL40B  
PCBs 
Aroclor-1016 NA NA NA NA 3200 U NA 1600 U NA 
Amdor-1221 NA NA NA NA 6400 U NA 3200 U NA 
Aroclor-1232 NA NA NA NA 3200 U NA 1600 U NA 
Aroclor-1242 NA NA NA NA 3200 U NA 1600 U NA 
Aroclor-1248 NA NA NA NA 19000 NA 15000 J NA 
Aroclor-1254 NA NA NA NA 3200 U NA 1600 U NA 
Aroclor- 1260 NA NA NA NA 180,0 J NA 6100 J NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALYTE 5L 4f'A 	5L'41 B 	 ..S1428::: 	:.8143A.): SL43B 
PCBs 
Arocl or-1016 NA NA NA NA 3300 U NA 1800 U NA 
Aroclor-1221 NA NA NA NA 6600 U NA 3600 U NA 
Arocl or-1232 NA NA NA NA 3300 U NA 1800 U NA 
Arocl or-1242 NA NA NA NA 3300 U NA 1800 U NA 
Aroclor-1248 NA NA NA NA 26000 NA 17000 NA 
Arocl or-1254 NA NA NA NA 3300 U NA 1800 U NA 
Aroclor-1260 NA NA NA NA 5600 NA 2900 NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

PCBs 

Arocl or-1016 NA NA NA NA 790 U NA NA NA 
Arocl or-1221 NA NA NA NA 1600 U NA NA NA 
Aro cl or- 1232 NA NA NA NA 790 U NA NA NA 
Arocl or-1242 NA NA NA NA 790 U NA NA NA 
Arocl or-1248 NA NA NA NA 6000 NA NA NA 
Aroclor-1254 NA NA NA NA 790 U NA NA NA 
Arocl or-1260 NA NA NA NA 1500 NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

s: SG49B' 	 551'A 
PCBs 
Aroclor-1016 370 U NA NA NA NA NA NA NA 
Aroclor-1221 740 U NA NA NA NA NA NA NA 
Aroclor-1232 370 U NA NA NA NA NA NA NA 
Aroclor-1242 370 U NA NA NA NA NA NA NA 
Aroclor-1248 1900 J NA NA NA NA NA NA NA 
Aroclor-1254 370 U NA NA NA NA NA NA NA 
Aroclor-1260 660 NA NA NA NA NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

.•::::::::.i:::::::MEANALYT 	i,..-S.L53* .:..SL.53EC.::::::;'::::::::. i.:::::..ii":.::::'..:::.SELS4'-iC::'',:::'::::::i.::.:W6L54Ri.0:::: 	'?.,SLss.iv-:.-..:.'...-, 	:ri"..:::::$15513::iMf',.:0:::::: 
PCBs 
Aroclor-1016 NA NA NA NA NA NA 
Amdor-1221 NA NA NA NA NA NA 
Aroclor-1232 NA NA NA NA NA NA 
Aroclor-1242 NA NA NA NA NA NA 
Aroclor-1248 NA NA NA NA NA NA 
Aroclor-1254 NA NA NA NA NA NA 
Aroclor-1260 NA NA NA NA NA NA 

Units: PCBs = ug/kg 

TF530\rpt\tmemno3.w51 



1416a 
TCC 1.8 5.2 2.9 2.1 J 1.9 J 0.039 J 0.84 0.31 J 
TRPH 590 45000 27000 24000 64000 <49 20000 250 
Cadmium 157 42.9 6.4 0.95 UJ 0.87 UJ 0.90 UJ 4.0 0.94 UJ 
Chromium 166 J 129 J 28.3 J 10.9 J 12.1 J 10.0 UJ 28.9 J 26.3 J 
Lead 776 J 4100 J 1040 J 10.2 J 6.4 J 4.9 UJ 57.2 J 10.9 J 
Mercury 0.6 J 1.1 J 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.2 J 0.1 UJ 
Nickel 60.2 63.0 18.2 6.7 UJ 6.1 UJ 6.3 UJ 6.5 6.6 UJ 
Zinc 2770 1960 1160 8.9 UJ 7.0 UJ 5.7 J 106 19.1 J 

Gross Alpha 
Gross Beta 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

Radium-226 
Radium-228 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

'''''''''' ii ' 
TOC 0.67 J 0.37 J 0.71 J 0.82 J 0.69 J 0.29 J 1.0 J 0.55 	J 
Cadmium 0.8 J 0.7 J 2.2 J 1.3 J 4.3 J 4.8 J 10.3 J 7.2 	J 
Chromium 3.5 J 1.8 J 8.9 J 10.6 J 11.5 J 8.7 J 21.3 J 19.2 	J 
Lead 18.3 J 18.7 J 39 J 37.8 J 60.3 J 97.9 J 123 J 161 	J 
Mercury 0.1 UJ 0.1 UJ 0.1 J 0.1 J 0.3 J 0.1 J 0.3 J 0.2 	J 
Nickel 5.8 UJ 5.9 UJ 6.0 UJ 6.0 UJ 6.2 UJ 6.7 J 14.1 J 10.6 	J 
Zinc 16.8 J 10.2 UJ 63.1 J 59.9 UJ 158 J 128 J 272 J 161 	J 

Gross Alpha 
Gross Beta 
Radium-226 
Radium-228 

3.7(+-4.4) 
5.6(+-4.0) 
0.3(+-0.4) 
0.0(+-0.9) 

3.8(+-4.5 
1.3(+-3.1) 
0.1(+-0.3) 
1.0(+-1.0) 

8.2(+-5.4) 
7.6(+-4.0) 
0.6(+-0.5) 
1.3(+-0.8) 

9.5(+-5.8) 
5.5(+-4.0) 
0.8(+-0.5) 
0.2(+-0.8) 

8.3(+-5.5) 
7.2(+-4.1) 
0.2(+4).3) 
0.4(+-0.7) 

4.4(+-4.6) 
3.2(+-3.7) 
0.2(+-0.4) 
0.7(+-0.7) 

4.9(+-4.7) 
4.1(+-3.6) 
0.5(+-0.4) 
0.0(+-0.7) 

9.2(+-5.5) 
9.0(+-3.8) 
0.1(+-0.3) 
0.6(+-0.8)  

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

' .:0....:::,..'. AhMLYTE".f.:, 	SL13A 	- 	'.:SL13B r''. 	SL14A. 	-6114B- 	: SL15A - 	.6115B SL16A...•:c; - 	SIAM . 
-roc 1.0 J 1.2 J 1.1 J 0.41 J 0.78 J 0.42 J 2.1 1.1 
Cadmium 3.4 J 1.9 J 3.5 J 0.9 UJ 0.8 UJ 0.9 UJ 8.7 J 5.2 J 
Chromium 10.0 J 8.2 J 19.8 J 5.8 J 2.7 J 2.5 J 23.1 J 17.6 J 
Lead 51.9 J 34.1 J 66.5 J 10.7 J 24.9 J 42.1 J 68.3 J 68.6 J 
Mercury 0.2 J 0.1 J 0.3 J 0.1 UJ 0.1 UJ 0.1 UJ 0.1 U 0.1 U 
Nickel 6.1 U 6.6 U 7.3 J 6.1 UJ 5.7 UJ 6.0 UJ 6.7 UJ 6.2 UJ 
Zinc 103 J 46 J 85.1 J 10.5 UJ 19.1 J 24.1 J 85.9 J 74.7 J 

Gross Alpha 8.1(+-5.4) 4.9(+-4.7) 3.3(+-4.1) 2.6(+-4.0) 3.8(+-4.5) 0.0(+-2.9) 5.8(+-4.8) 7.0(+-5.1) 
Gross Beta 7.3(+-3.9) 1 2(+-5) 5.0(+-3.7) 5.5(+-3.9) 7.8(+-4.4) 2.1(+-3.6) 9.3(+-4.2) 3.2(+-3.4) 
Radium-226 0.0(+-0.2) 0.2(+-0.3) 0.6(+-0.5) 0.2(+-0.3) 0.2(+-0.3) 0.7(+-0.4) 0.5(+-0.4) 0.6(+-0.5) 
Radium-228 0.5(+-0.6) 0.9(+-0.6) 0.1(+-0.8) 0.0(+-0.9) 0.8(+-0.7) 0.2(+-0.6) 0.4(+-0.7) 1.1(+-0.7) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 
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Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

':.:':: . 	I .:.'ANALYTE.:.::::::...- 	:S L 1 7 A.: ":. :.• 	SL178: 'si:tek:.: 	SIAM' 	 SI.:19A 	' S1-1913:' 	'. SL20A ':'': 	. :' 	SL20B 
TOC 1.2 1.8 0.67 0.93 0.60 0.36 0.57 J 0.33 J 
Cadmium 9.6 J 12.5 J 1.9 UJ 5.8 J 1.2 UJ 2.7 UJ 1.2 J 0.83 UJ 
Chromium 107 J 125 J 5.8 J 30.2 J 14.1 J 9.1 777 J 1.9 J 
Lead 161 J 289 J 26.7 J 115 J 33.1 J 50.7 92.8 J 8 J 
Mercury 0.6 0.6 0.1 0.3 0.2 0.1 0.1 J 0.1 UJ 
Nickel 10.6 J 17.1 J 6.7 J 8.1 J 5.9 J 6.0 UJ 460 J 5.8 UJ 
Zinc 242 J 273 J 30.6 J 150 J 86.2 J 87.4 U 34.5 J 4.2 UJ 

Gross Alpha 8.6(+-5.4) 1 2(+-6) 11(+-6) 5.7(+-4.7) 7.0(+-5.2) 2.0(+-3.9) 1.5(+-3.6) 6.1(+-4.8) 
Gross Beta 6.8(+-3.8) 5.8(+-3.9) 5.1(+-3.2) 6.8(+-3.9) 12(+5) 7.1(+-4.4) 8.2(+-4.2) 4.3(+-3.2) 
Radium-226 0.6(+-0.5) 0.6(+-0.4) 0.6(+-0.4) 0.2(+-0.3) 0.5(+-0.4) 0.4(+-0.4) 0.4(+-0.4) 0.3(+-0.3) 
Radium-228 2.0(+-0.8) 1.0(+-0.7) 2.2(+-0.7) 2.1(+-0.8) 1.4(+-0.8) 1.8(+-0.7) 0.5(+-0.9) 0.0(+-0.7) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:••ii.:::::.:'::ANAL 	': 	Si2 . V 	.S.2• YT 	 L1B  •- 	 , SL224 	 5122e 

	

  •.:'51238 	: SL24A ::. 	S4 	•:: SL23A' '.. 	 128 
TCC 0.59 J 0.42 J 1.0 0.28 0.53 0.32 0.58 0.37 
Cadmium 1.1 J 0.8 UJ 15.9 J 10.8 J 1.0 UJ 0.97 UJ 2.1 J 1.7 J 
Chromium 6 J 3.3 J 23.9 J 73.6 J 8.4 J 6.1 J 11.2 J 16.8 J 
Lead 31.8 J 32.7 J 94.2 J 91.8 J 7.1 J 5.5 J 39.5 J 45.7 J 
Mercury 0.1 J 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 
Nickel 6.2 J 5.8 UJ 6.7 UJ 8.8 J 6.7 J 6.8 J 7.1 UJ 6.3 UJ 
Zinc 18.5 J 16.8 J 258 J 80.6 J 9.6 UJ 8.9 UJ 68.7 J 63.2 J 

Gross Alpha 0.0(+-3.0) 4.9(+-4.7 9.0(+-5.7) 12(+-6) 9.3(+-5.6) 11 (+-6) 9.8(+-5.9) 9.4(+-5.7) 
Gross Beta 4.6(+-4.2) 7.1 (+-4.0) 7.3(+-4.2) 7.7(+-4.2) 10 (+-4) 14(+-5) 8.7(+-4.5) 3.5(+-3.3) 
Radium-226 0.4(+-0.4) 0.6(+-0.5) 0.6(+-0.5) 0.4(+-0.4) 0.6(+-0.4) 0.8(+-0.5) 0.4(+-0.4) 1.3(+-0.7) 
Radium-228 0.8(+-0.7) 1.0(+-0.7) 2.6(+-1.0) 1.5(+-0.9 0.3(+-I .1) 0.8(+-0.7) 1.7(+-0.7) 1.2(+-0.6) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

*.::00 ,ANalg 	'.,' 	:....::..: S L25A:.> 	•:'.. SL25B., 	.SL2GA 	.SL266 	SL 2A ..:' 	SL27B 	.-:;:::.: 	SL234:'::. 	' %:. :.' S L28 B   •  
TOC 0.61 0.55 1.2 0.41 3.7 2.1 1.1 1.3 
Cadmium 1.6 J 6.4 J 1.1 J 1.2 J 10.5 J 11.8 J 5.6 UJ 9 UJ 
Chromium 8.0 J 16.3 J 12.1 J 4.4 J 65.1 59 99.5 76.3 
Lead 40.9 J 48.4 J 33.8 J 26.8 J 313.0 332 87.4 98 
Mercury 0.3 U 0.2 0.1 U 0.1 U 0.7 0.7 0.2 U 0.4 U 
Nickel 6.6 W 8.4 J 5.8 UJ 5.7 UJ 10.6 J 17.9 J 8.3 J 13.7 J 
Zinc 87.3 J 127.0 J 49.5 J 58.4 J 345.0 421 127 147 

Gross Alpha 6.9(+-5.1) 11(+-6) 11(+-6) 11(+-6) 5.4(+-4.6) 9.4(+-5.7) 3.2(+-4.3) 1.5(+-7) 
Gross Beta 7.7(+-4.0) 5.8(+-3.6) 6.2(+-3.6) 9.9(+-4.0 7.9(+-3.9) 6.0(+-4.0) 4.5(+-3.9) 8.9(+-3.9) 
Radlum-226 0.9(+-0.5) 0.8(+-0.5) 0.8(+-0.5) 0.5(+-0.5) 0.8(+-0.6) 0.7(+-0.5) 0.1(+-0.4) 0.3(+-0.5) 
Radium-228 0.8(+-0.71 0.5(4-0.7) 0.5(+-0.7) 0.0(+-0.8) 0.1(+-0.2) 1.7(+-0.8) 0.7(+-0.8) 0.8(+-0.6) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

::::::::::::::M::,  AN ACZYTE.::::::::::::::g:::::i] :ii::::i:::S 1:29k::::.'::::,:.::::::: 	i::::$ L29 W.:.::::::: :::,:..:::::: 	::'•::::. S L30 ti::::::i: 	:... 	SL306:':;:..::::]: .:•.:' 	H.:'::-.• -.:  .8 L3111,•:::'i: 	:' .:iE. j:.•::.ii.::•::':::S 1.:31[3::::.::: 	::::i: S La 2 A::::::::' ':.::::,?:i .:-::::.:'.5 L32B::... 
TOC 0.60 J 0.59 J 1.6 0.53 2.3 0.12 3.4 2.2 
Cadmium 2.4 J 4.5 J 8.6 J 8.6 J 4.0 J 0.91 UJ 8.6 J 1.6 UJ 
Chromium 21.5 J 35.4 J 15.8 J 15.8 J 72.1 J 12.9 J 27.8 5.4 
Lead 79.9 J 141 J 72.6 J 72.6 J 69.8 J 8.3 J 505 72.1 
Mercury 0.2 J 0.5 J 0.2 0.2 0.3 0.1 U 0.2 U 0.1 U 
Nickel 7.1 UJ 6.4 UJ 6.2 UJ 6.2 UJ 6.9 UJ 6.4 UJ 7.3 J 6.4 UJ 
Zinc 76.1 J 221 J 169 J 169 J 123 J 16.8 J 360 76.0 

Gross Alpha 4.4(+-4.5) 5.2(+-4.7) 6.9(+-5.0) 8.3(+-5.5) 8.3(+-5.5) 4.0(+-4.4) 8.4(+-5.4) 3.3(+-4.2) 
Gross Beta 7.7(+-4.1) 11(+-4) 8.9(+-4.0) 7.6(+-4.2) 9.1(+-4.5) 11(+-4) 8.4(+-4.3) 7.4(+-4.3) 
Radium-226 0.4(+-0.4) 0.4(+-0.4) 0.1(+-0.3) 0.5(+-0.4) 0.6(+-0.5) 0.5(+-0.4) 0.8(+-0.6) 0.5(+-0.5) 
Radium-228 0.9(+-0.81 _ 0.8(+-0.8) _ 0.9(+-0.7) 0.8(+-0.6) 0.8(+-0.8) 0.5(+-0.9) 1.4(+-0.7) 0.8(+-0.7) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rot\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALYTE:::::] 	;i:i 	:SL33A ::::::. ::::: 	:-::::SL3313::.:...:::.':'. ' .::S L34 A:-:::':::::::: :::::'::::: 	',.. -SL34B-::::,::. 	,i:: 5 L35/C.•:i:•::::: ::: 	,::::SL35B ::::.:.:: 	SL36A::::::::':::' " 	:SL36B 
TOC 2.2 J 2.2 J 2.9 J 2.8 J 6.1 J 2.4 J 2.0 J 1.3 J 
Cadmium 4.4 J 6.4 J 16.2 J 27.6 J 18.8 J 15.4 J 5.0 J 5.4 J 
Chromium 43.9 J 66.2 J 92.7 J 449 J 117 J 161 J 45.4 J 103 J 
Lead 378 J 1320 J 683 J 537 J 850 J 1310 J 148 J 217 J 
Mercury 0.6 J 0.6 J 0.9 J 1 J 12.3 J 9.5 J 0.2 J 0.4 J 
Nickel 17.3 J 22.3 J 15.8 J 21 J 45.1 J 34.7 J 9.7 J 9.2 J 
Zinc 589 J 990 J 645 J 1070 J 8190 J 1550 J 531 J 361 J 

Gross Alpha 5.7(+-4.8) 6.0(+-4.8) 8.4(+-5.3) 8.1(+-5.3) 5.7(+-4.8) 9.6(+-5.6) 8.1(+-5.3) 3.7(+-4.2) 
Gross Beta 11(+-5) 4.6(+-3.6) 8.9(+-4.1) 3.2(+-3.2) 8.9(+-4.4) 7.5(+-3.8) 8.0(+-4.1) 2.9(+-3.2) 
Radium-226 0.7(4-0.5) 0.6(+-0.4) 0.7(4-0.4) 0.8(+-0.5) 0.7(+-0.5) 0.3(+-0.3) 0.5(+-0.4) 0.5)+-0.4) 
Radium-228 1.0(+-0.8) 0.1(+-1.0) 0.9(+-0.8) 0.6(+-0.9) 0.8(+-0.9) 1.0(+-0.8) 1.0(+-0.7) 0.9(+-0.6) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

''Mii:i:ANALYTE: 	:;:g:: 	:.::::S L37A:::i::',...:: ;]:i  S L.378'::: .i--..:: 
2.4 

S L38 A:::i 
2.2 

-:::  S L3813::::::K' 
1.3 

'. 	S L39 IV :;i:: 
3.1 

:: 
J 

::::::$1396'::::::::: 
2.4 

::::::: 
J 

:::: 	S LtIOA:::::::  
3.0 

?::'::.  
J 

i.':::::.:; ,:-S L40 a: . 
2.8 J 2.3 

Cadmium 33.6 J 42.7 J 24.8 J 6.0 J 17.5 J 25.5 J 80.9 J 19 J 
Chromium 0.8 71.3 44.5 13.2 120 J 176 J 526 J 110 J 
Lead 584 643 245 528 464 J 587 J 915 J 967 J 
Mercury 1.5 1.0 U 0.2 U 0.1 U 0.7 J 1.1 J 0.6 J 0.5 J 
Nickel 22.9 J 28.1 UJ 12 J 6.0 UJ 16.8 J 23.2 J 33.9 J 26.1 J 
Zinc 1230 1040 291 423 877 J 930 J 1460 J 1250 J 

, 
Gross Alpha 7.94(+-5.3) 14(+-7) 71(+-13) 22(+-8) 5.2(+-4.6) 8.2(+-5.4) 4.1(+-4.2) 12(+-6) 
Gross Beta 7.8(+-3.9) 14(+-5) 72(+-7 27(+-5) 9.8(+-4.4) 6.30-4.21 7.2(+-3.8) 4.7(+-3.5) 
Radium-226 1.7(+-0.8) 1.2(+-0.7) 2.7(+-0.9) 0.4(+-0.5) 0.8(+-0.5) 0.8(+-0.5) 0.3(+-0.3) 0.4(+-0.4) 
Radium-228 0.2(+-0.8) 0.7(+-0.8) 2.7(+-0.9) 1.8(+-0.8) 0.0(+-0.9) 0.9(+-0.9) 0.2(+-0.8) 0.9(+-0.9) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

:::::::: 	NAYTE:::::::::::::::::::::;:::::::::::::B L41 A-.::::::: 	ii::::.::i::SL41W:i::.i 	:.S L42 A::::':::::::::: , 	:1c:::•SL42B::•:•:i::::. :-:,::•::ii:..•::::::::i: - SI43A".:]:': 	:•::.,:.:::S1:43B0:::,:::•.:::!:A::::::91'244ki::ii:::::::::::::::::::'': 	::S L448. 
TOC 2.2 2.7 2.8 1.7 2.6 J 3.2 J 2.3 J 2.1 J 
Cadmium 26.8 J 43.7 J 20.5 J 10.8 J 25.4 J 15.3 J 5.9 J 10.5 J 
Chromium 54.2 103 52.2 38.8 313 J 239 J 47 J 64 J 
Lead 476 825 349 302 678 J 635 J 229 J 459 J 
Mercury 0.6 1.6 0.8 0.5 1.1 J 0.4 J 0.1 J 0.5 J 
Nickel 29.1 J 71.6 J 20.5 J 11.9 J 14.1 J 13.2 J 8.1 J 14 J 
Zinc 2100 1440 1510 440 916 J 799 J 375 J 714 J 

Gross Alpha 9.8(+-5.7) 13 (+ -6) 12(+-6) 9.7(-5.4) 5.5(+-4.5) 6.3(+-4.9) 4.3(+-4.4) 5.5(+-4.7) 
Gross Beta 10(+ -4) 8.6(+-3.9) 7.3(+-4.0) 6.7(+-3.6) 4.4(+-3'.51 4.7(+-3.9) 6.0(+-3.9) 5.1(+-3.8) 
Radium-226 0.8(+-0.6) 1.7(+-0.8) 0.9(+-0.6) 0.1 (+-0.4) 0.8(+-0.5) 0.5(+-0.4) 0.8(+-0.5) 0.7(+-0.5) 
Radium-228 0.5(+-0.7) 0.3(+-0.7) 0.60-0.7) 0.5(+-0.7) 0.1(+-1.1) 0.7(+-1.0) 1.1 (+-1.0) 0.1(+-1.0) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

AN ALYTE 	:`°::: :::SL45A::: 	::' . '.1:::: S145 B'., 	SL-46A:::::, 	' 	•:::::S L46 S L47A ::::.i:] 	-:'.' ]::::•::':•:SL47EVi.::;i:: 	:S L48 k::::::::•:-:•.: 	:SL:486..': -:-:.:......-.' 
IOC 3.8 J 3.6 J 3.5 J 1.2 J 2.1 J 1.4 J 2.9 J 1.1 J 
Cadmium 41.1 J 76.7 J 14.1 J 15.5 J 6.5 J 20.5 J 8.9 J 8.9 J 
Chromium 1777 J 218 J 103 J 59.4 J 53.9 J 145 J 57.9 J 42.5 J 
Lead 843 J 1840 J 476 J 255 J 205 J 513 J 209 J 224 J 
Mercury 1.1 J 3.5 J 0.9 J 0.4 J 0.2 J 0.2 J 0.7 J 0.6 J 
Nickel 37 J 79.9 J 11.4 J 8.7 J 7.2 J 25 J 11.8 J 9.4 J 
Zinc 2030 J 3730 J 605 J 421 J 271 J 802 J 250 J 559 J 

Gross Alpha 14(+-6) 23(+-8) 6.0(+-4.8) 15(+-7) 6.4(+-49) 8.1 (+-5.3) 14(+-6) 16(+-7) 
Gross Beta 10(+-4) 9.3(+-3.8) 6.9(+-3.9) 6.6(+-3.9) 4.2(+-3.5) 4.1 (+-3.6) 9.2(+-3.9) 8.7(+-3.9) 
Radium-226 1.0(+-0.6) 2.3(+-0.8) 0.8(+-0.5) 3.9(+-1.0) 0.7(+-0.5) 1.0(+-0.5) 0.1(+-0.3) 0.6(+-0.5) 
Radium-228 0.0(+-1.0) 0.1(+-0.7) 0.3(+-0.6) 0.7(+-0.7) 0.0(+-0.8) 0.3(+-0.8) 0.0(+-0.8) 0.8(+-0.8) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALVIE::: 	 S1:249*:: 	::S L4913 	<SL50A:giii St.5013:::&: 	.;Wk::i 5 L5TA, 	S1:::5:11r:::: 	: ,i*,':::i,':',:::::::St521C::::::: ::;: S-L5211:::.::::i:.: 
TOC 1.9 J 1.2 J 2.8 J 2.6 J 3.0 J 1.7 J 2.1 J 0.83 
Cadmium 10.4 J 6.5 J 1.0 UJ 0.9 J 8.7 J 5.9 J 15.3 J 13 J 
Chromium 138 J 45.9 J 5.3 J 6.2 J 95 J 26.1 J 152 J 36.7 J 
Lead 300 J 192 J 25.8 J 33.6 J 139 J 156 J 413 J 167 J 
Mercury 0.5 J 0.2 J 0.1 UJ 0.1 UJ 0.5 J 0.2 J 0.5 J 1.1 J 
Nickel 16.3 J 15.3 J 7.1 UJ 6.1 UJ 12.6 J 8.2 J 32 J 13.8 J 
Zinc 351 J 265 J 43.2 J 62.1 J 163 J 240 J 307 J 322 J 

Gross Alpha 5.9(+-4.8) 7.6(+-5.3) 11 (+ -6) 4.0(+-4.4) 4.3(+-4.4) 9.1(+-5.7) 4.4(+-4.5) 7.1 (+-5.1) 
Gross Beta 4.6(+-3.6) 8.3(+-4.2) 6.9(+-3.8) 6.9(+-4.1) 7.4(+-1.9) 8.0(+-4.4) 4.8(+-4.0) 8.8(+-4.1) 
Radium-226 0.1(+-0.3) 0.2(+-0.3) 0.6(+-0.4) 0.4(+-0.4) 0.1 (+ -0.3) 0.2(+-0.3) 0.7(+-0.5) 0.3(+-0.3) 
Radium-228 0.1 (+-0.8) 0.5(+-0.8) 1.3(+-0.6) 1.2(+-0.6) 0.0(+-1.0) 0.5(+-0.9) 0.8(+-0.6) 0.6(+-0.6) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-1. Summary of Analyses Conducted on Soil Samples, NAS PSC 26, February 1991 

ANALYTE :::StA5BM 
TCC 3.2 J 0.98 J 1.2 J 0.36 J 0.99 J 0.35 J 
Cadmium 5.5 J 10.5 J 0.83 UJ 0.8 UJ 0.9 UJ 1.0 J 
Chromium 14.6 J 25.5 J 6.5 J 9.6 J 6.1 J 2.4 UJ 
Lead 99.3 J 162 J 25.5 J 13.9 J 37.5 UJ 13.6 UJ 
Mercury 0.1 J 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 
Nickel 6.4 UJ 14.5 J 5.8 UJ 5.8 UJ 6 UJ 5.8 UJ 
Zinc 326 J 568 J 23.6 J 14.3 UJ 21.4 J 9.7 UJ 

Gross Alpha 11 (+-6) 8.2(+-5.5) 6.9(+-5.1) 11 (+ -6) 2.0(+-3.8) 5.9(+-5.0) 
Gross Beta 9.5(+-0.5) 7.4(+-4.1) 10(+-4) 13(+-9) 7.1(+-4.2) 8.7(+-4.3) 
Radium-226 0.0(+-0.7) 0.4(+-0.4) 0.1(+-0.3) 0.4(+-0.9) 0.1 (+-0:3) 0.3(+-0.4) 
Radium-228 0.0(+-0.7) 0.3(+-0.7) 0.3(+-1.0) 0.9(+-0.9) 0.6(+-0.7) 0.2(+-0.8) 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 

TF530\rpt\tmemno3.w51 



Table 4-2. Summary of Analyses Conducted on Soil Samples, NAS PSC 27, February 1991 

: :':::: 	AWM:tre:::::: 	:: ::::$101 A::::::  ::::, :::,::::%:;:$10113::  ::;SL:021Li:Ii:: 
. 	. 	.. 

„ t LO2  
VOLATILES 
Chloromethane NA 10 U NA 11 U 

Bromomethane NA 10 U NA 11 U 
Vinyl 	Chloride NA 10 U NA 11 U 
Chloroethane NA 10 U NA 11 U 
Methylene Chloride NA 10 U NA 11 U 
Acetone NA 10 U NA 11 U 
Carbon Disulfide NA 10 U NA 11 U 
1,1 -Dichloroethene NA 10 U NA 11 U 
1,1 -Dichloroethane NA 10 U NA 11 U 
1 ,2- DIchloroethene(total) NA 10 U NA 11 U 
Chloroform NA 5 J NA 11 U 
1,2-Dichloroethane NA 10 U NA 11 U 
2-Butanone NA 10 U NA 11 U 
1,1,1 -TrIchloroethane NA 6 J NA 2 J 
Carbon Tetrachloride NA 10 U NA 11 U 
Bromodichloromethane NA 10 U NA 11 U 
1,2-Dichloropropane NA 10 U NA 11 U 
cis-1,3-DIchloropropene NA 10 U NA 11 U 
TrIchloroethene NA 10 U NA 11 U 
Dibromochlormethane NA 10 U NA 11 U 
1 ,1,2-Trichloroethane NA 10 U NA 11 U 
Benzene NA 10 U NA 11 U 
trans-1 ,3-Dichloropropene NA 10 U NA 11 U 
Bromoform NA 10 U NA 11 U 
4-Methyl-2Pentanone NA 10 U NA 11 U 
2-Hexanone NA 10 U NA 11 U 
Tetrachloroethene NA 10 U NA 11 U 
1,1 ,2,2-Tetrachloroethane NA 10 U NA 11 U 
Toluene NA 2 J NA 11 U 
Chlorobenzene NA 10 U NA 11 U 
Ethylbenzene NA 10 U NA 11 U 
Styrene NA 10 U NA 11 U 
Xylene 	(total) NA 10 U NA 11 U 

Units: Volatiles = ug/kg 

TF530\rpt\tmemno3.w51 
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Table 4-2. Summary of Analyses Conducted on Soil Samples, NAS PSC 27, February 1991 
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SEM IVOLATILES 
Phenol 350 U 340 U 340 U 350 U 
bls(2-Chloroethyl)Ether 350 U 340 U 340 U 350 U 
2-Chlorophenol 350 U 340 U 340 U 350 U 
1,3-Dichlorobenzene 350 U 340 U 340 U 350 U 
1,4-Dichlorobenzene 350 U 340 U 340 U 350 U 
1,2-Dichlorobenzene 350 U 340 U 340 U 350 U 
2-Methylphenol 350 U 340 U 340 U 350 U 
2,2-Oxybls(1-Chloropropane 350 U 340 U 340 U 350 U 
4-Methylphenol 350 U 340 U 340 U 350 U 
N-Nitroso-DI-n-Propylamine 350 U 340 U 340 U 350 
Hexachloroethane 350 U 340 U 340 U 350 U 
Nitrobenzene 350 U 340 U 340 U 350 U 
Isophorone 350 U 340 U 340 U 350 U 
2-Nitrophenol 350 U 340 U 340 U 350 U 
2,4-Dimethylphenol 350 U 340 U 340 U 350 U 
bis(2-Chloroethoxy)Methane 350 U 340 U 340 U 350 U 
2,4-Dichlorophenol 350 U , 340 U 340 U 350 U 
1,2,4-Trichlorobenzene 350 U 340 U 340 U 350 U 
Naphthalene 350 U 340 U 340 U 350 U 
4-Chloroaniline 350 U 340 U 340 U 350 U 
Hexachlorobutadiene 350 U 340 U 340 U 350 U 
4-Chloro-3-Methylphenol 350 U 340 U 340 U 350 U 
2-Methylnaphthalene 350 U 340 U 340 U 350 U 
Hexachlorocyclopentadiene 350 U 340 U 340 U 350 U 
2,4,6-Trichlorophenol 350 U 340 U 340 U 350 U 
2,4,5-Trichlorophenol 840 U 820 U 830 U 850 U 
2-Chloronaphthalene 350 U 340 U 340 U 350 U 
2-Nitroaniline 840 U 820 U 830 U 850 U 
Dimethyl 	phthalate 350 U 340 U 340 U 350 U 
Acenaphthytene 350 U 340 U 340 U 350 U 
2,6-Dinitrotoluene 350 U 340 U 340 U 350 U 
3-Nitroaniline 840 U 820 U 830 U 850 U 
Acenaphth en e 350 U 340 U 340 U 350 U 
2,4-Dinitrophenol 840 U 820 U 830 U 850 U 

4-Nitrophenol 840 U 820 U 830 U 850 U, 

Dibenzofuran 350 U 340 U 340 U 350 U 
2,4-Dinitrotoluene 350 U 340 U 340 U 350 U 

Diethylphthalate 350 U 340 U 340 U 350 U 

4-Chlorophynyl-phenylether 350 U 340 U 340 U 350 U 

Fluorene 350 U 340 U 340 U 350 U 

4-Nitroaniline _ 	840 U 820 U 830 U 850 U 

Units: Semivolatiles = ug/kg 	 PSC27 
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Table 4-2. Summary of Analyses Conducted on Soil Samples, NAS PSC 27, February 1991 
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4,6-Dinitro-2-Methylphenol 840 U 820 U 830 U 850 U 
N-Nitrosodiphenylamlne 350 U 340 U 340 U 350 U 

4-Bromophenyl-phenylether 350 U 340 U 340 U 350 U 

Hexachlorobenzene 350 U 340 U 340 U 350 U 

Pentachlorophenol 840 U 820 U 830 U 850 U 

Phenanthrene 25 J 340 U 340 U 350 U 

Anthracene 350 U 340 U 340 U 350 U 

Carbazole 350 U 340 U 340 'Ai 350 U 

DI-n-Butylphthalate 350 U 340 U 23 ,J 350 U 

Fluoranthene 120 J 27 J 58 J 350 U 

Pyrene 140 J 37. J 62 ,J 350 U 

Butylbenzylphthalate 47 J 23 J 790 J 350 U 

3,3-Dichlorobenzidine 690 U 680 U 680 U 700 U 

Benzo (a) Anthracene 100 J 28 J 47 J 350 U 

Chrysene 120 J 30 J 62 J 350 U 

bis(2-Ethylhexyl)phthalate 350 U 340 U 2700 B 350 BJ 

Di-n-Octyl 	phthalate 350 U 340 U 340 U 350 U 

Benzo (b) Fluoranthene 240 JZ 75 JZ 130 JZ 350 U 

Benzo (k) Fluoranthene 240 JZ 75 JZ 130 JZ 350 U 

Benzo (a) Pyrene 100 J 37 J 70 J 350 U 

Indeno (1,2,3-cd)pyrene 88 J 23 J 47 J 350 U 

Dibenz (a,h)Anthracene 28 J 340 U 340 U 350 U 

Benzo (q,h,l)Perylene 88 J 29 J 54 J 350 U 

Units: Semivolatiles = ug/kg 
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Table 4-2. Summary of Analyses Conducted on Soil Samples, NAS PSC 27, February 1991 

01.A  
WAsu213- 

PCBs 
Aroclor-1016 1100  U NA 530 U NA 
Amdor-1221 2100 U NA 1100 U NA 
Aroclor-1232 1100 U NA 530 U NA 
Aroclor-1242 1100 U NA 530 U NA 
Aroclor-1248 1100  U NA 530 U NA 
Aroclor-1254 1100 U NA 530 U NA 
Aroclor-1260 1887 J NA 1510 J NA 

Units: PCBs = ug/kg 
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TOG 1.0 J 0.56 J 0.86 J 0.27 J 

Cadmium 1.0 J 0.85 UJ 0.95 J 0.86 UJ 

Chromium 41.2 J 19.6 J 70.6 J 1.3 J 

Lead 305 J 121 J 485 J 4.5 J 

Mercury 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 

Nickel 5.8 UJ 5.9 UJ 6.0 UJ 6.0 UJ 

Zinc 344 J 121 J 303 J 7.1 UJ 

Gross Alpha 
Gross Beta 
Radium-226 
Radium-228 

3.9(+-4.3) 
6.6(+-4.0) 
0.3(+-0.3) 
0.6(+-0.8) 

5.0(+-4.8) 
8.5(+-4.3) 
0.6(+-0.4) 
0.4(+-0.8) 

4.5(+-4.5) 
3.4(+-3.5) 
0.6(+-0.4) 
0.4(+-0.8) 

2.2(+-4.0) 
8.6(+-4.7) 
0.2(+-0.3) 
0.3(+-1.0) 

Table 4-2. Summary of Analyses Conducted on Soil Samples, NAS PSC 27, February 1991 

Units: TOC = % carbon; metals = mg/kg; radiochemical = pCi/g 
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APPENDIX 5.4 

OU1 Sampling and Analysis Plan 

Appendix 5.4.1 Quality Assurance Project Plan (QAPjP) 

Appendix 5.4.2 OU1 Field Sampling Plan (OU1 FSP) 
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Revision No. 0 

Date: 9/9. 
Page: 1 of 12 

1.0 PROJECT DESCRIPTION 

In accordance with the Federal Facilities Agreement (FFA), the 

Navy through the Southern Division of the Naval Facilities 

Engineering Command, has agreed to prepare and implement a Remedial 

Investigation/Feasibility Study (RI/FS) Work Plan for potential 

sources of contamination (PSC) at the Naval Air Station in 

Jacksonville, Florida (Site). As indicated in the Site Management 

Plan prepared for the Site, the Oil and Solvents Disposal Pits Area, 

Operable Unit 1 (0U1), was selected to be the first OU investigated 

during the RI/FS implementation process. 

The purpose of the RI/FS is to: (1) establish the presence of 

constituents of concern; (2) determine the areal and vertical 

distribution of constituents of concern in the soil, ground water, 

surface water, sediment, and air; (3) evaluate the potential for 

migration of constituents of concern to surrounding environments; 

(4) determine the risks to public health and the environment of 

constituents detected at OUl; (5) establish remedial action 

objectives; (6) identify potential alternative techniques to meet 

the remedial action objectives; and (7) determine the scope of 

additional investigations/actions necessary to meet the goals of the 

RI/FS. 

To accomplish these objectives, the Navy will be required to 

conduct several data collection tasks including drilling soil 

borings, installing monitor wells, and determining the elevation of 

ground water and surface water bodies as well as the collection of 

environmental samples of air, soil, ground water, sediment, surface 
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water and waste for analysis of various chemical and physical 

parameters. 

To ensure the quality of the field and laboratory data produced 

during the implementation of the RI/FS at OU1, an OU1 Sampling and 

Analysis Plan (Appendix 5.4) has been prepared. The Sampling and 

Analysis Plan consists of two parts, Appendix 5.4.1, which is the 

Quality Assurance Project Plan (QAPjP), and Appendix 5.4.2, which is 

the OU1 Field Sampling Plan (OU1 FSP). The QAPjP has been prepared 

according to the guidelines set forth by the U.S. Environmental 

Protection Agency (EPA) in "Interim Guidelines and Specifications 

for Preparing Quality Assurance Project Plans", (QAMS-005/80) and by 

the Navy in "Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Program", (NEESA 

20.2-047B). This QAPjP follows the format of the Quality Assurance 

Program Plan (QAPP) included as Appendix 4.4.1 of the Basic Site 

Work Plan (Volume 4). When possible, sections of the Site QAPP have 

been incorporated by reference into this OU1 QAPjP. The QAPjP will 

be available to the field and laboratory personnel to provide 

guidance concerning methodologies of data collection, proper record 

keeping protocols, data quality objectives, and procedures for data 

review. 

1.1 Project Background 

OU1, the Oil and Solvents Disposal Pits Area, is located in the 

south-central part of the Site. OU1 is comprised of two PSCs: PSC 

26, the Old Main Registered Disposal Area, and PSC 27, the PCB 

Storage Area (Figure 1-1). 
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Historical information indicates that PSC 26 was used as a 

disposal area for a wide variety of liquid waste materials 

including: solvents, paint thinners and strippers, and waste 

petroleum lubricants. Solid wastes disposed of at PSC 26 included 

construction debris, household waste and industrial waste. 	In 

addition, vials of radioactive radium-based paints were also 

disposed of at PSC 26 and removed by the Navy in 1974. PSC 27 was 

used for outdoor storage of transformers containing PCB oils. 

Discharge of the oils has occurred and is suspected to have impacted 

soils and ground water in the vicinity of the storage area. 

Wastes disposed of in PSC 26 were either burned or bulldozed in 

unlined earthen pits or trenches. The pits were covered with soil 

and the area was leveled to grade. Previous investigations at 

PSC 26 have indicated the presence of volatile organic compounds 

(VOCs), base, neutral and acid extractable organic compounds (BNAs), 

metals, petroleum hydrocarbons, and polychlorinated biphenyls (PCBs) 

in soil, ground water and surface water. Elevated levels of gross 

alpha, gross beta, radium-226, and radium-228 radioactivity were 

also present. 

1.2 Scope of Work 

The Remedial Investigation (RI) of OU1 will attempt to identify 

areas, media, and constituents of concern while concurrently 

eliminating certain constituents, media, and areas within OU1 from 

future investigations. 
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Data collection tasks necessary to meet the objectives of the 

work plan for the Oil and Solvents Disposal Pits Area are outlined 

in the OU1 RI/FS Work Plan. These include the following tasks: 

soil gas survey, air sampling, sediment sampling, surface-water 

sampling, soil and ground-water sampling. The procedures for each 

of these tasks are described in detail in Section 4.0 of the OU1 FSP 

(Appendix 5.4.2). 

1.3 Summary of Designated Tasks 

Data collection necessary to meet the objectives of the RI work 

plan for the Oil and Solvents Disposal Pits Area is described in 

detail in the following sections. 

1.3.1 Soil Gas Survey 

A soil gas survey will be conducted adjacent to the residential 

area to the east of the Solvents Disposal Pits Area to investigate 

the potential for contaminant transport and human exposure via soil 

vapor migration through the vadose zone. The procedures for the 

soil gas sampling are presented in Section 4.2 of the OU1 FSP. 

1.3.2 Environmental Sample Collection and Chemical Analysis 

Sampling locations and subsequent analysis of the various 

environmental matrices have been determined based upon historical 

data and observations from the visits to OU1. 	Matrices to be 

sampled and submitted for analysis will include sediment and surface 

-ater, soils, and ground water from monitor wells. 	Samples 

collected from these matrices will be analyzed to determine the 
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nature and extent of chemical constituents within the sample matrix. 

A summary of the parameters, methods, matrices, and the number of 

field samples is listed in Table 1-1 and Table 1-2. 

Air, soil gas, sediment, surface water, soil, and ground-water 

samples will be collected in accordance with procedures described in 

Sections 4.1 through 4.6 of the OU1 FSP (Appendix 5.4.2). The 

samples collected for laboratory analysis will be properly preserved 

and packed according to the procedures specified in Section 4.0 of 

this QAPjP, and shipped under appropriate chain-of-custody 

procedures found in Section 5.0. Samples for analyses of sediment, 

surface water, ground water, and soil will be sent to CH2M Hill 

Laboratory, Montgomery, Alabama for analysis of all parameters 

except radiological (gross alpha, gross beta, radium-226, and 

radium-228). Analysis of samples for radiological parameters and 

air samples will be sent to Environmental Science and Engineering 

(ESE), Inc., Gainesville, Florida. Analysis of dioxins and furans 

will be performed by ENSECO - California Analytical Laboratory, West 

Sacramento, California (ENSECO). 

Quality assurance information related to each laboratory's 

specific sample handling and analysis procedures is presented in 

their respective Generic Quality Assurance Plans (QAPs), included as 

Attachments A, B, and C of the Basic Site Work Plan QAPP 

(Appendix 4.4.1, Volume 4). 
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Table 1-1. Selected Constituents, Methods of Analysis, 
and Numbers of Surface-Water, Sediment, Ground-Water, 

and Soil Samples to be Analyzed During the RI 
at OU1, NAS Jacksonville 
	 Page 1 of 3 

Surface- 	 Ground- 
Water 	Sediment 	Water 	Soil 

Parameter 	 Methods 1/ 	 Samples 	Samples 	Samples 	Samples 

Metals (Total) 
	

31 	 31 	 39 	 97 

Aluminum 	 200.7 CLP 
Antimony 	 200.7 CLP 
Arsenic 	 206.2 CLP 
Barium 	 200.7 CLP 
Beryllium 	 200.7 CLP 
Cadmium 	 200.7 CLP (Soil/Sediment/ 

Ground Water) 
213.2 CLP (Surface Water) 

Calcium 	 200.7 CLP 
Chromium 	 200.7 CLP 
Cobalt 	 200.7 CLP 
Copper 	 200.7 CLP 
Iron 	 200.7 CLP 
Lead 	 239.2 CLP 
Magnesium 	 200.7 CLP 
Manganese 	 200.7 CLP 
Mercury 	 245.1 CLP (Surface Water, 

Ground Water) 
245.5 CLP (Soil, Sediment) 

Nickel 	 200.7 CLP /249.1 CLP 
Potassium 	 200.7 CLP 
Selenium 	 270.2 CLP 
Silver 	 272.2 CLP (Surface Water) 

200.7 CLP (Soil, Sediment, 
Ground Water) 

Sodium 	 200.7 CLP 
Thallium 	 279.2 CLP 
Vanadium 	 200.7 CLP 
Zinc 	 200.7 CLP 
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Table 1-1. Selected Const 	nts, Methods of Analysis, 
and Numbers of Surface-WateL, Sediment, Ground-Water, 

and Soil Samples to be Analyzed During the RI 
at OU1, NAS Jacksonville 
	 Page 2 of 3 

Surface- 	 Ground- 
Water 
	

Sediment 
	

Water 
	

Soil 
Parameter 
	

Methods 1/ 
	

Samples 
	

Samples 
	

Samples 
	

Samples 

Other 

Cyanide, Total 

Metals (Dissolved) 

335.2 CLP 31 	 31 39 

39 

97 

      

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 
Zinc 

200.7 CLP 
200.7 CLP 
206.2 CLP 
200.7 CLP 
200.7 CLP 
200.7 CLP (Soil/Sediment/ 
Ground Water) 
213.2 CLP (Surface Water) 
200.7 CLP 
200.7 CLP 
200.7 CLP 
200.7 CLP 
200.7 CLP 
239.2 CLP 
200.7 CLP 
200.7 CLP 
245.1 CLP (Surface Water, 
Ground Water) 
245.5 CLP (Soil, Sediment) 
200.7 CLP /249.1 CLP 
200.7 CLP 
270.2 CLP 
272.2 CLP (Surface Water) 
200.7 CLP (Soil, Sediment, 
Ground Water) 
200.7 CLP 
279.2 CLP 
200.7 CLP 
200.7 CLP 
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Table 1-1. Selected Constituents, Methods of Analysis, 
and Numbers of Surface-Water, Sediment, Ground-Water, 

and Soil Samples to be Analyzed During the RI 
at OU1, NAS Jacksonville 
	 Page 3 of 3 

Parameter Methods 1/ 

Surface- 
Water 

Samples 
Sediment 
Samples 

Ground- 
Water 
Samples 

Soil 
Samples 

Volatile Organic Compounds 2/  624 CLP 31 31 39 97 

Misc. Volatile Organic Compounds 

Ethyl Acetate 624 CLP 31 31 39 97 

N-Butyl Acetate 624 CLP 31 31 39 97 

Semi-volatile Organic Compounds 3/  625 CLP 31 39 97 

Polychlorinated Biphenyls 4/  608 CLP 31 31 39 158 

Radiological Parameters 

Gross Alpha 9310 (water) 
sediment) 

3050/9310 (soil/ 31 31 39 97 

Gross Beta 9310 (water) 
sediment) 

3050/9310 (soil/ 31 31 39 97 

Radium-226 9315 (water) 
sediment) 

3050/9315 (soil/ 31 31 39 97 

Radium-228 9320 (water) 
sediment) 

3050/9320 (soil/ 31 31 39 97 

Dioxin 8280 (SW-846) 21 

Notes: 

1/ 

2/ 

3/ 

4/ 

5/ 

EPA Contract Laboratory Program (CLP) methods - sample preparation will be in accordance with procedures specified in 
the CLP statement of work (most current version). 

b 	7d 
1:11 Volatile Organic Compounds (VOCs) to be analyzed are the Target Compound List (TCL) presented in Table 3-2. < 
(D 	t 	1-.• (1) 

01 	U1 	(D 
Semi-volatile Organic Compounds to be analyzed are presented in Table 3-2. 	 rt 1- 

0 
" 0 

(D 	rt 
to •• 

PCBs and Pesticides to be analyzed are presented in Table 3-2, and/or Attachment A of 	 0 
Volume IV, Work Plan. 	 o 

i w o 
Z 

Hr  
The P. -xin constituent list is presented in Table 3-2. 	 H 

F.' 	• 
NJ 
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Table 1-2. Selected Constituents, Methods of 
Collection and Analysis, and Numbers of 
Air Samples to be Analyzed During the 

RI at OUI, NAS Jacksonville 

Parameter Collection 
Method 

Prep/Analysis 
Methods 

No. 
Samples 

1/ 1/ 
Total Suspended 4 
Particulates 

2/ 
Metals 4 

Aluminum 3/ /6010 
Antimony 3/ /7041 
Arsenic 3/ /7060 
Barium 3/ /6010 
Beryllium 3/ /7091 
Cadmium 3/ /6010 
Calcium 3/ /7140 
Chromium 3/ /6010 
Cobalt 3/ /6010 
Copper 3/ /6010 
Iron 3/ /6010 
Lead 3/ /7421 
Magnesium 3/ /7450 
Manganese 3/ /6010 
Mercury 7471 
Molybdenum 3/ /6010 
Nickel 3/ /6010 
Selenium 3/ /7740 
Silver 3/ /6010 
Thallium 3/ /7841 
Tin 3/ /6010 
Zinc 3/ /6010 

Semi-Volatile Organic 	TO-13/CLP 
	

3540/8270 
	

4 
Compounds and PCBs 	 3540/8081 

Volatile Organic 	 TO-1/CLP 
	

5040/8240 
	

4 
Compounds 

1/ 	40 CFR Part 50, Reference Method for the Determination of 
Suspended Particulate Matter in the Atmosphere. 

2/ 	DRAFT Contract Laboratory Program Statement of Work for 
Analysis of Ambient Air. 

3/ EPA DRAFT Methodology for the Determination of Metals 
Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes. 

4/ Compendium of Methods for the Determination of Toxic Organic 
Compounds in Ambient Air. EPA 600/4-09/017, June 1988. 

F:\PROATF533\VOL5\R1TB11-2.W51  
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1.4 Field Quality Control and Quality Assurance Sampling 

During implementation of the field sampling program described 

in Section 2.0 of the OU1 FSP (Appendix 5.4.2), field quality 

control and field quality assurance samples will be collected to 

assess the reproducibility of the field collection techniques, the 

quality of preservation reagents and sample bottles, and the 

adequacy of field decontamination procedures. Table 1-3 lists the 

anticipated number of the field quality assurance and quality 

control samples (QA/QC) collected during field events. 

1.5 Data Analysis and Report Preparation 

After the completion of each sampling and analysis program, the 

field and analytical data will be reviewed and validated. All data 

will be classified for usability as described in Section 9.0 of the 

QAPP (Appendix 4.4.1, Volume 4) and summarized in appropriate 

tables, charts, and figures in accordance with data management 

procedures described in Volume 1, Organization and Planning. 

Reporting will be in accordance with Appendix 4.3, Final 

Product/Report QA/QC Plan, in the Basic Site Work Plan, Volume 4. 

TF533\V015WAPJP-R1.W51 



Table 1-3. Field Quality Control Samples 
to be Collected During the RI at OU1, 

NAS Jacksonville 
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Equipment 
Blanks 

Field 
Blanks 

Trip 	Field 
Blanks Replicates 

Sediment 
Volatile Organic Compounds 14 3 14 3 
Base, Neutral and Acid 

Extractable Compounds 14 3 - 3 
Total Metals 14 3 - 3 
Polychlorinated Biphenyls1  14 3 - 3 
Radiochemistry 14 3 - 3 

Surface Water 
Volatile Organic Compounds 14 3 14 3 
Base, Neutral and Acid 

Extractable Compounds 14 3 - 3 
Total Metals 14 3 - 3 
Polychlorinated Biphenyls1  14 3 - 3 
Radiochemistry 14 3 - 3 

Ground Water 
Volatile Organic Compounds 27 6 27 4 
Base, Neutral and Acid 

Extractable Compounds 27 6 - 4 
Total Metals 27 6 - 4 
Dissolved Metals 27 6 - 4 
Polychlorinated Biphenylsi  27 6 - 4 
Radiochemistry 27 6 - 4 

Soil 
Volatile Organic Compounds 20 4 20 10 
Base, Neutral and Acid 

Extractable Compounds 20 4 - 10 
Total Metals 20 4 - 10 
Polychlorinated Biphenyls 20 4 - 13 
Radiochemistry 20 4 - 10 
Dioxin 3 4 - 2 

Soil Gas 
Volatile Organic Compounds 7 3 

Air 
Volatile Organic Compounds - - 4 4 
Base, Neutral and Acid 

Extractable Compounds - - 1 4 
Total Metals/TSP - - 1 4 
Polychlorinated Biphenylsi  - - 1 4 

1 - includes Chlorinated Pesticides 

TF533\V0L5\R1TAB1-3.W51 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

The overall project organization and the responsibilities 

associated with the job functions required to implement the OU1 

RI/FS Work Plan are described in Section 2.0 of the QAPP, (Appendix 

4.4.1, of Volume 4). The specific individuals that will be involved 

in the implementation of the Phase I RI activities at the Oil and 

Solvents Disposal Pits Area are identified in the organization chart 

shown on Figure 2-1. 

CH2M Hill Quality Analytical Laboratories specialize in 

performing trace organic and inorganic analyzes, operating three 

laboratories in Montgomery, Alabama; Gainesville, Florida; and 

Redding, California. CH2M Hill Quality Analytical Laboratories have 

been previously audited and certified by HAZWRAP, NEESA, Air Force 

IRP, EPA CLP PE Program, among others. 

C. Vinson is the laboratory manager of CH2M Hill's Montgomery 

laboratory and is responsible for the overall operations of the 

laboratory facilities. T. Emenhiser will be the project manager and 

will be the primary coordinator between CH2M Hill and ABB-ES. M. 

Wisdom is the Laboratory Quality Assurance Coordinator and will be 

responsible for monitoring the accuracy, validity, and reliability 

of the data by implementing the laboratory's quality assurance 

program. Resumes of CH2M Hill's key personnel at their Montgomery 

facility are included in Attachment A, Book 2 of Volume IV of the 

Work Plan. 

TF533\VOL5WAPJP-R1.01 
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Environmental Science & Engineering, Inc., Analytical Services 

Laboratory, Gainesville, Florida, is a full service analytical 

laboratory which will provide services for analysis of 

radiochemistry parameters. 

J. Mousa is the laboratory director of ESE's Gainesville 

laboratory and is responsible for the overall operations of the 

laboratory facilities. P. Geiszler will be the project manager and 

will be the primary coordinator between ESE, CH2M Hill, and ABB-ES. 

P. Pisiga is the Laboratory Quality Assurance/Quality Control 

Supervisor and will be responsible for monitoring the accuracy, 

validity, and reliability of the data by implementing the 

laboratory's quality assurance program. 	Resumes of ESE's key 

personnel at their Gainesville facility are included in Attachment 

B, Book 2 of Volume IV of the Work Plan. 

ENSECO-California Analytical Laboratory, West Sacramento, 

California is a full service analytical laboratory which will 

provide services for analysis of dioxins and furans. 

M. Miille is the general manager of ENSECO's West Sacramento 

laboratory and is responsible for the overall operations of the 

laboratory facilities. 	S. Eyraud is the Manager of the Low 

Resolution Dioxin Section and will be the project manager 

responsible for coordinating with CH2M Hill and ABB-ES. G. Celashi 

is the manager of Quality Assurance and will be responsible for 

monitoring the accuracy, validity, and reliability of the data by 

implementing the laboratory's quality assurance program. Resumes of 

ENSECO's key personnel at their California facility are included in 

Attachment C, Book 2 of Volume IV of the Work Plan. 

TF533\VOL5\0APJP-R1.W51 
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3.0 QUALITY ASSURANCE OBJECTIVES  

The quality assurance objectives that will apply to data 

generated during this investigation are presented in Tables 3-1, 

3-2, 3-3 and 3-4. 

IF533\VOL5WAPJP-R1.6151 



Table 3-1. Analytical Methods, Data Precision, Accuracy and Completeness 
Objectives for the Remedial Investigation at OU1, HAS Jacksonville 

Page 1 of 2 

Method 	 Precision " 	 Accuracy " 	 Completeness 	Practical Quantitatlon Limit 

Parameter 
Percent RPD 	 Spike Percent 	 Water m pg/L " 

Matrix 	 Analysis 	 of Duplicate u 	Recovery Range " 	 I 	 Soil - mg/kg " 

et de 

Aluminum Water 200.7 CLP-M 0-20 75-125 96 50 
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5 

Antimony Water 200.7 CLP-M 0-20 15-125 96 50 
Soil/Sediment 200.7 CLP-H 0-30 75-125 96 5 

Arsenic Water 206.2 CLP-M 0-20 75-125 96 10 
Soil/Sediment 206.2 CLP-M 0-30 75-125 96 1 

Barium Water 200.7 CLP-H 0-20 75-125 96 10 
Soll/Sediment 200.7 CLP-H 0-30 75-125 96 1 

Beryllium Water 200.7 CLP-H 0-20 75-125 96 5 
Soll/Sedtment 200.7 CLP-H 0-30 75-125 96 0.5 

Cadmium Ground Water 200.7 CLP-H 0-20 75-125 96 5 
Surface Water 213.2 CLP-H 0-20 75-125 96 1 

Calcium Water 200.7 CLP-M 0-20 75-125 96 10 
Soil/Sediment 200.7 CLP-H 0-35 75-125 96 5 

Chromium Water 200.7 CLP-H 0-20 75-125 96 10 
Soil/Sediment 200.7 CLP-M 0-30 75-125 96 1 

Cobolt Water 200.7 CLP-H 0-20 75-125 96 10 
Soil/Sediment 200.7 CLP-M 0-35 75-125 96 5 

Copper Water 200./ CLP-H 0-20 75-125 96 25 
Soll/Sediment 200.7 CLP-H 0-30 75-125 96 2.5 

Iron Water 200.7 CLP-H 0-20 75-125 96 10 
Soil/Sediment 200.7 CLP-H 0-35 75-125 96 5 

Lead Water 239.2 CLP-H 0-20 75-125 96 5 
Soil/Sediment 239.2 CLP-H 0-30 75-125 96 0.5 

Magnesium Water 200.7 CLP-H 0-20 75-125 96 50 
Soil/Sediment 200.7 CLP-H 0-35 75-125 96 S 

Manganese Water 200.7 CLP-M 0-20 15-125 96 10 
Soil/Sediment 200.7 CLP-H 0-35 /5-125 96 5 

Mercury Water 	(all) 245.1 CLP-H 0-20 75-125 96 0.2 
Soil/Sediment 245.5 CLP-M 0-30 75-125 96 0.03 

Nickel Water 200.7 CLP-M 0-20 75-125 96 40 
Soil/Sediment 200.7 CLP-M 0-30 75-125 96 4 

Potassium Water 200.7 CLP-H 0-20 75-125 96 Dependent on 
Soll/Sedlment 200.7 CLP-M 0-35 75-125 96 ICP conditions 

Selenium Water 270.2 CLP-H 0-20 75-125 96 5 
Soil/Sediment 210.2 CLP-M 0-30 75-125 96 1 

Silver Ground Water 200.7 CLP-H 0-20 75-125 96 10 
Surface Water 272.2 CLP-H 0-20 75-125 96 1 
Soll/Sediment 200.7 CLP-H 0-30 75-125 96 1 

Sodium Water 200.7 CLP-M 0-20 75-125 96 50 
Soll/Sediment 200.7 CLP-H 0-35 75-125 96 5 

Thallium Water 279.2 CLP-H 0-20 75-125 96 10 
Soil/Sediment 279.2 CLP-M 0-30 75-125 96 1 

Vanadium 

Zinc 

Water 
Soil/Sediment 
Water 
Soil/Sediment 

200.7 CLP-M 
200.7 CLP-M 
200.7 CLP-M 
200.7 CLP-H 

0-20 
0-35 
0-20 
0-30 

75-125 
75-125 
75-125 
75-125 

96 
96 
96 
96 

10 
5 
20 
2 

od 	Pi 
1i 	0 
■11 
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Table 	3-1. 	Analytical 	Methods, 	Dar. 	ecision, 	Accuracy and Completeness 

	

Objectives fur the Remedial 	Investigation at OU1, NAS Jacksonville 

Page 2 of 2 

Method Precision " Accuracy " Completeness Practical Quantitatlon Limit 

Percent RPD Spike Percent Water - 

Parameter Matrix Analysis of Duplicate " Recovery Range " S Soil - mg/kg " 

Other 

Water 335.2 CLP-M 0-20 75-125 96 10 Cyanide 
Soil/Sediment 335.2 CLP-M 0-35 75-125 96 5 

Radiological Water See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Soil/Sediment See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

2.1/1221S1 

Volatiles Water 624 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Soil/Sediment 624 CLP-H See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Base-Neutral Water 625 CLP-H See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Acid Soll/Sediment 625 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Excractables 
PCBs Water 608 CLP-M See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

PCBs Soil/Sediment 608 CLP-M See Table 3-2 See Table 3-2 See Table 	3-2 See Table 3-2 

Dioxin Soil 8280 See Table 3-2 See Table 3-2 See Table 3-2 See Table 3-2 

Notes: 

81 Precision and accuracy where applicable will be evaluated according to procedures in U.S. EPA Methods for Chemical Analysis of Water and Wastes. 
EPA-600/4-79-020. Revised March 1983, and in the EPA CLP 	ment of work (most current version). 

oRPD - )(S-D)/(Si3)/21 x 100 for samples > 5x RDL 

oRPD not calculated (NC), result < DL 

oFor results < 5x DL, values must agree within s DL as specified by EPA-CLP. 

Inorganics, SOW (most current version). 

Vielative Standard Deviation. 

Detection limit will vary depending on matrix differences chat result in sample dilution and for soils, detection limit will also vary depending on 
moisture content of sample if results are reported as dry weight. 

TF5331VOL51R1TAB3-1.W51 
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Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics 
Analyses for the Remedial Investigation at OU1, NAS Jacksonville 

Page 1 of 5 

Practical 
Precision" 
	

Accuracy" 
	

Completeness Quantitation Limit" 

Parameters 

Percent RPD 	Spike Percent 
of Duplicates 	 Recovery 	 Water 	Soils 
Water Soils Water Soils (e) 	 ug/L ug/kg 

Volatile Organics (TCL 624 CLP-M) 

Acetone 0-40 0-47 47-143 32-163 96 25 25 

Benzene 0-11 0-21 76-127 66-142 96 5 5 
Bromodichloromethane 0-40 0-42 35-155 37-160 96 5 5 

Bromoform 0-40 0-33 46-169 48-152 96 5 5 
Bromomethane 0-65 0-61 10-170 10-160 96 10 10 
2-Butanone 0-40 0-38 46-153 37-161 96 10 10 
Carbon Disulfide 0-40 0-40 53-148 43-169 96 5 5 
Carbon Tetrachloride 0-40 0-36 71-140 67-138 96 5 5 
Chlorobenzene 0-13 0-21 75-130 60-133 96 5 5 
Chloroethane 0-80 0-72 10-160 12-147 96 10 10 
2-Chloroethylvinyl ether 0-94 0-83 10-199 10-184 96 10 10 
Chloroform 0-40 0-43 60-140 51-139 96 5 5 
Chloromethane 0-60 0-87 10-140 10-130 96 10 10 
Dibromochloromethane 0-40 0-49 56-142 53-140 96 5 5 
1,1-Dichloroethane 0-43 0-38 10-169 58-161 96 5 5 
1,2-Dichloroethane 0-40 0-37 56-146 47-143 96 5 5 
1,1-Dichloroethene 0-14 0-22 61-145 59-172 96 5 5 
trans-1,2-Dichloroethene 0-40 0-40 56-146 56-146 96 5 5 
1,2-Dichloropropane 0-55 0-46 10-162 10-178 96 5 5 
cis-1,3-Dichloropropene 0-62 0-53 10-162 10-163 96 5 5 
trans-1,3-Dichloropropene 0-45 0-49 26-1C0 21-139 96 5 5 
2-11exanone 0-40 0-38 49-151 47-153 96 10 10 
Ethyl Benzene 0-40 0-40 38-152 27-161 96 5 5 
4-Methyl-2-pentanone 0-40 0-49 46-152 40-163 96 10 10 
Methylene Chloride 
Styrene 

0-40 
0-42 

0-39 
0-40 

41-177 
34-176 

40-162 
37-163 

96 
96 

5 
5 

5 
5 ro 	2:1 
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Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics 
Analyses for the Remedial Investigation at OU1, NAS Jacksonville 

Page 2 of 5 

Practical 
Precision" 	Accuracy" 	Completeness Quantitation Limit" 

Percent RPD 
	

Spike Percent 
of Duplicates 
	

Recovery 
	

Water 	Soils 
Parameters 
	

Water 	Soils 
	

Water 	Soils 
	

( % ) 
	

ug/L 	ug/kg 

Volatile Organics 	(TCL) 	(624 CLP-M) (Continued) 

Tetrachloroethene 0-40 0-29 70-140 52-139 96 5 5 
Toluene 0-13 0-21 76-125 59-139 96 5 5 
1,1,1-Trichloroethane 0-40 0-28 55-150 42-147 96 5 5 
1,1,2-Trichloroethane 0-40 0-34 53-152 41-183 96 5 5 
Trichloroethene 0-14 0-24 71-120 62-137 96 5 5 
Vinyl Acetate 0-50 0-54 39-151 36-173 96 10 10 
Vinyl Chloride 0-87 0-69 10-181 10-168 96 10 10 
Xylenes (Total) 0-40 0-39 50-150 38-137 96 5 5 

Misc. 	Volatile Organics 	(624 CLP-M) 

n-Butyl Acetate 0-40 0-50 50-140 40-160 96 50 50 
Ethyl Acetate 0-40 0-50 40-150 35-170 96 50 50 

Base/Neutral Extractables (TCL) (625 CLP-M) 

Acenaphthene 0-31 0-19 46-118 31-137 96 10 330 
Acenaphthylene 0-40 0-40 36-140 36-140 96 10 330 
Anthracene 0-40 0-25 40-140 40-125 96 10 330 
Benzo(a)anthracene 0-40 0-32 29-140 29-112 96 10 330 
Benzo(b)fluoranthene 0-40 0-40 20-140 20-118 96 10 330 
Benzo(k)fluoranethene 0-42 0-42 25-140 25-130 96 10 330 
Benzo(ghl)perylene 0-56 0-56 10-140 10-102 96 10 330 
Benzo(a)pyrene 0-40 0-38 25-160 25-160 96 10 330 
Benzyl Alcohol 
Butyl benzyl phthalate 

0-50 
0-40 

0-50 
0-20 

15-140 
10-140 

15-112 
10-118 

96 
96 

10 
10 

330 
330 

q1  
tv 	m

Pi 
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Table 3-2. Practical Quantitation limits, Accuracy, Precision, and Completeness Objectives of Organics 
Analyses for the Remedial Investigation at OU1, NAS Jacksonville 

Page 3 of 5 

Practical 
Precision" 	Accuracy" 	Completeness Quantitation Limit" 

- Parameters 

Percent RPD 
of Duplicates 

Water 	Soils 

Spike Percent 
Recovery 

Water 	Soils (%) 
Water Soils 
ug/L ug/kg 

Base/Neutral Extractables (TCL) (625 CLP-M) (Continued) 

Bis(2-chloroethyl)ether 0-40 0-33 34-168 34-168 96 10 330 
Bis(2-chloroisopropyl)ether 0-46 0-46 14-153 14-153 96 10 330 
Bis(e-ethylhexyl)phthalate 0-40 0-40 10-153 10-153 96 10 330 
4-Bromophenyl phenyl ether 0-40 0-23 53-140 53-126 96 10 330 
4-Chloroaniline 0-50 0-50 10-150 10-150 96 10 330 
2-Chloronaphthalene 0-40 0-20 60-140 66-118 96 10 330 
4-Chlorophenyl phenyl ether 0-33 0-33 25-158 25-158 96 10 330 
Chrysene 0-48 0-48 17-168 17-168 96 10 330 
Dibenz(a,h)anthracene 0-70 0-70 10-227 10-227 96 10 330 
Dibenzofuran 0-40 0-25 25-140 25-120 96 10 330 
Di-n-butyl phthalate 0-50 0-50 10-140 10-120 96 10 330 
1,2-Dichlorobenzene 0-40 0-31 32-140 32-129 96 10 330 
1,3-Dichlorobenzene 0-41 0-41 25-140 25-115 96 10 330 
1,4-Dichlorobenzene 0-28 0-27 36-97 28-104 96 10 330 
3,3-Dichlorobenzidine 0-80 0-80 10-260 10-260 96 20 670 
Diethylphthalate 0-40 0-30 10-140 10-114 96 10 330 
Dlmethylphthalate 0-40 0-27 10-140 10-112 96 10 330 
2,4-Dinitrotoluene 0-38 0-47 24-96 28-89 96 10 330 
2„6-Dinitrotoluene 0-40 0-29 50-158 50-158 96 10 330 
Di-n-octylphthalate 0-50 0-50 10-150 10-150 96 10 330 
Fluoranthene 0-40 0-33 26-140 26-137 96 10 330 
Fluorene 0-40 0-21 59-140 59-121 96 10 330 
Hexachlorobenzene 0-40 0-25 10-152 10-152 96 10 330 
Hexachlorobutadiene 0-40 0-26 24-140 24-116 96 10 330 
Hexachlorocyclopentadiene 
Hexachloroethane 

0-50 
0-40 

0-50 
0-25 

10-150 
40-140 

10-150 
40-113 

96 
96 

10 
10 

330 
330 'xi 

Ps 	al 
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Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics 
Analyses for the Remedial Investigation at OU1, NAS Jacksonville 

Page 4 of 5 

Practical 
Precision" 	Accuracy"~1 	Completeness Quantitation Limit" 

Parameters 

Percent RPD 
of Duplicates 

Water 	Soils 

Spike Percent 
Recovery 

Water 	Soils ( % ) 

Water Soils 
ug/L ug/kg 

Base/Neutral 	Extractahles 	(TCL) 	(625 CLP-M) (Continued) 

Isophorone 0-60 0-60 21-196 21-196 96 10 330 
2-Methylnaphthalene 0-40 0-30 35-140 35-125 96 10 330 
Naphthalene 0-40 0-32 39-140 39-127 96 10 330 
2-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700 
3-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700 
4-Nitroaniline 0-50 0-50 10-150 10-150 96 50 1700  
Nitrobenzene 0-40 0-39 35-180 35-180 96 10 330 
N-Nitrosodi-n-propylamine 0-50 0-38 10-150 41-126 96 10 330 
N-Nitroso-diphenylamine 0-50 0-50 10-150 10-150 96 10 330 
Phenanthrene 0-40 0-21 54-140 54-120 96 10 330 
Pyrene 0-31 0-36 26-127 35-142 96 10 330 
1,2,4-Trichlorobenzene 0-28 0.23 39-98 38-107 96 10 330 

Acid Extractables 	(TCL) 	(625 CLP-M) 

Benzoic Acid 0-50 0-50 10-150 10-150 96 50 1700 
4-Chloro-3-methylphenol 0-42 0-33 23-97 26-103 96 10 330 
2-Chlorophenol 0-40 0-50 27-123 25-102 96 10 330 
2,4-Dichlorophenol 0-40 0-26 39-140 39-135 96 10 330 
2,4-Dimethylphenol 0-40 0-26 32-140 32-119 96 10 330 
2,4-Dinitrophenol 0-49 0-49 24-140 24-96 96 50 1700 
4,6-Dinitro-2-methylphenol 0-93 0-93 10,181 10-181 96 50 1700 
2-Methylphenol 0-50 0-50 10-150 10-150 96 10 330 
4-Methy1pheno1 0-50 0-50 10-150 10-150 96 10 330 
4-Nitrophenol 0-50 0-50 10-80 11-114 96 50 1700 
2-Nitrophenol 0-40 0-35 29-182 29-182 96 10 330 
Pentachlorophenol 0-50 0-47 9-103 17-109 96 50 1700 
Phenol 0-42 0-35 12-89 26-90 96 10 330 
2,4,5-Trichlorophenol 0-40 0-35 25-137 25-137 96 10 330 
2,4,6-Trichlorophenol 0-40 0-32 37-144 37-144 96 10 330 
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Table 3-2. Practical Quantitation Limits, Accuracy, Precision, and Completeness Objectives of Organics 
Analyses for the Remedial Investigation at OU1, NAS Jacksonville 

Page 5 of 5 

Practical 
Precision" 
	

Accuracy" 	Completeness Quantitation Limit" 

Parameters 

Percent RPD 	Spike Percent 
of Duplicates 	Recovery 	 Water 	Soils 
Water Soils Water Soils (%) 	 ug/L ug/kg 

2/ 

PCBs (608 CLP-M) 

0-50 
0-50 
0-50 
0-50 
0-50 
0-50 
0-50 

50-120 
50-120 
50-120 
50-120 
50-120 
50-120 
50-120 

50-130 
50-130 
50-130 
50-130 
50-130 
50-130 
50-130 

96. 
96 
96,  
96 
96 
96 
96 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

80 
80 
80 
80 
80 
80 
80 

PCB-1016 	 0-40 
PCB-1221 	 0-40 
PCB-1732 	 0-40 
PCB-1242 	 0-40 
PCB-1248 	 0-40 
PCB-1254 	 0-40 
PCB-1260 	 0-40 

Polychlorinated Dibenzo-P-Dioxins and Polychlorinated Dibenzofurans-8280 

1 	2,3,7,8-Tetrachlorodibenzo-P-Dioxin 0-50 	0-50 	60-140 	60-140 80 0.01 • 1 
(2,3,7,8-TCDD) 

2 	Polychlorinated Dibenzofurans 	0-50 0-50 60-140 60-140 80 0.01 1 
(PCDFs) 

3 	Polychlorinated Dibenzo-P-Dioxins 	0-50 0-50 60-140 60-140 80 0.01 1 
(PCDDs) 

padioloRical Parameters 

Cross alpha 	 0-17 0-17 77-111 77-111 95 0.1 pCi/L 0.5 pCi/kg 
Gros beta 	 0-24 0-24 73-121 73-121 95 0.3 pCi/L 0.5 pGi/kg 
Radium-226 	 0-40 0-40 55-135 .55-135 95 0.5 pCi/L 0.5 pCi/kg 
Radium-228 	 0-23 0-23 76-122 76-122 95 0.5 pCi/L 0.5 pCi/kg 

Notes: 

1i As applied to project methods specified in Table 1-1. 

As determined from spiking actual sample matrix, these objectives are very near to those specified by EPA 
in SW-846, 3rd Edition, September 1986. 

3/ 	Practical quancitation limits will vary depending on matrix differences that result in sample dilution and 
for soils, plactical quantitation limit will also very-  depending on moisture content of sample if results 
are reverted as dry' weight. Instrument detection limits are approximately 10 times less than the practical 
quail( 	..ion limits. Any compound detected between the ' -ection limit and practical quantitation limit 
will 	reported and qualified as estimated (J 

TF53)WOL5MITA151-2.1 
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Table 3-3. Target Compound List and Estimated 
Method Detection Limits for Air Samples 

NAS Jacksonville 
Page 1 of 5 

Estimated 
Detection Limit 

Parameter Air Samples 
(ng/m) 

Base, Neutral, and Acid 
Extractable Organics 

Phenol 25 
Bis(2-Chloroethyl)ether 25 
2-Chlorophenol 25 

1,3-Dichlorobenzene 25 
1,4-Dichlorobenzene 25 
Benzyl Alcohol 25 

1,2-Dichlorobenzene 25 
2-Methylphenol 25 
Bis(2-Chloroisopropyl)ether 25 

4-Methylphenol 25 
Ni-Nitroso-Di-N-propylamine 25 
Hexachloroethane 25 

Nitrobenzene 25 
Isophorone 25 
2-Nitrophenol 25 

2,4-Dimethylphenol 25 
Benzoic acid 25 
Bis(2-Chloroethoxy)methane 25 

2,4-Dichlorophenol 25 
1,2,4-Trichlorobenzene 25 
Naphthalene 25 

4-Chloroaniline 25 
Hexachlorobutadiene 25 
4-Chloro-3-methylphenol 25 

2-Methylnaphthalene 25 
Hexachlorocyclopentadiene 25 
2,4,6-Trichlorophenol 25 

2,4,5-Trichlorophenol 25 
2-Chloronaphthalene 25 
2-Nitroaniline 25 
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Table 3-3. Target Compound List and Estimated 
Method Detection Limits for Air Samples 

NAS Jacksonville 
Page 2 of 5 

Parameter 

Estimated 
Detection Limit 

Air Samples 
(ng/m) 

Dimethyl phthalate 25 
Acenaphthylene 25 
3-Nitroaniline 25 

Acenaphthene_ 25 
2,4-Dinitrophenol 25 
4-Nitrophenol 25 

Dibenzofuran 25 
2,4-Dinitrotoluene 25 
2,6-Dinitrotoluene 25 

Diethylphthalate 25 
4-Chlorophenyl phenyl ether 25 
Fluorene 25 

4-Nitroaniline 25 
4,6-Dinitro-2-methylphenol 25 
N-Nitrosodiphenylamine 25 

4-Bromophenyl phenyl ether 25 
Hexachlorobenzene 25 
Pentachlorophenol 25 

Phenanthrene 25 
Anthracene 25 
Di-n-butylphthalate 25 

Fluoranthene 25 
Pyrene 25 
Butylbenzylphthalate 25 

3,3'-Dichlorobenzidine 25 
Benzo(a)anthracene 25 
Chrysene 25 

Bis(2-ethylhexyl)phthalate 25 
Di-n-octyl phthalate 25 
Benzo(b)fluoranthene 25 

Benzo(k)fluoranthene 25 
Benzo(a)pyrene 25 
Indeno(1,2,3-cd)pyrene 25 
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Table 3-3. Target Compound List and Estimated 
Method Detection Limits for Air Samples 

NAS Jacksonville 
Page 3 of 5 

Parameter 

Estimated 
Detection Limit 

Air Sarni:4es 
(ng/m) 

Dibenz(a,h)anthracene 25 
Benzo(g,h,i)perylene 25 
PCB-1016 1 

PCB-1221 1 
PCB-1232 1 
PCB-1242 1 

PCB-1248 1 
PCB-1254 1 
PCB-1260 1 

Total Suspended Particulate 

Metals 

100 mg/m3  

Aluminum 34.97 
Antimony 1.75 
Arsenic 0.70 

Barium 0.70 
Beryllium 0.17 
Cadmium 13.99 

Calcium 17.48 
Chromium 8.74 
Cobalt 5.24 

Copper 5.24 
Iron 1.50 
Lead 0.70 

Magnesium 3.50 
Manganese 3.50 
Mercury 0.07 

Molybdenum 17.48 
Nickel 17.48 
Selenium 1.40 

Silver 6.99 
Thallium 0.70 
Tin 104.90 
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Table 3-3. Target Compound List and Estimated 
Method Detection Limits for Air Samples 

NAS Jacksonville 
Page 4 of 5 

Parameter 

Estimated 
Detection Limit 

Air Samples 
(ng/m) 

Vanadium 
Zinc 

Volatile Organics 

3.50 
3.50 

Chloromethane 2083 
Bromomethane 2083 
Vinyl Chloride 2083 

Chloroethane 2083 
Methylene Chloride 2083 
Acetone 2083 

Carbon Disulfide 2083 
1,1-Dichloroethene 2083 
1,1-Dichloroethane 2083 

trans-1,2-Dichloroethene 2083 
Chloroform 2083 
1,2-Dichloroethane 2083 

2-Butanone 2083 
1,1,1-Trichloroethane 2083 
Carbon Tetrachloride 2083 

Vinyl Acetate 2083 
Bromodichloromethane 2083 
1,1,2,2-Tetrachloroethane 2083 

1,2-Dichloropropane 2083 
trans-1,3-Dichloropropene 2083 
Trichloroethene 2083 

Dibromochloromethane 2083 
1,1,2-Trichloroethane 2083 
Benzene 2083 

cis-1,3-Dichloropropene 2083 
2-Chloroethyl Vinyl Ether 2083 
Bromoform 2083 

2-Hexanone 2083 
4-Methyl-2-pentanone 2083 
Tetrachloroethene 2083 
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Table 3-3. Target Compound List and Estimated 
Method Detection Limits for Air Samples 

NAS Jacksonville 
Page 5 of 5 

Parameter 

Estimated 
Detection Limit 
Air Samples 

(ng/m) 

Toluene 2083 
Chlorobenzene 2083 
Ethyl Benzene 2083 

Styrene 2083 
Total Xylenes 2083 

F:\PROATF533\VOL5WPTA81-2.W51  
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Table 3-4. 	QA Frequency and Objectives for 
Field Measurements Conducted at OU1, NAS Jacksonville 

Parameter 
Analyses'/  
Method Precision 

Accuracy 
(Recovery) 

Completeness 

pH 

Conductivity (COND) 

Temperature (TEMP) 

Dissolved oxygen (DO) 

Salinity 

Volatile Organics 
(VOCs) 	in soil gas 

150.1 

120.1 

170.1y 2550B 

360.1 

2/ 
252082/  

4/ 

0.05 units 

+/-10% 

0.1'C 
0.1*C 

0.1 mg/1 

+/-10e 

30% RPD 

±0.2 units 

±2% 

+0.2"C 
+0.5°C 

±1% 

±6.5% 

±30% 

95 

95 

 95 
95 

95 

95 

90 

QA Sample Matrix 
Frequency 	Initial Calibration Reagent Matrix Spike 
Analysis 	Calibration Check Blank Spike , Duplicate 

pH, COND, TEMP 
DO, Salinity 	Daily Every 4 hrs 

VOCs 	 Weekly5/  Daily Daily 5% 5% 

Reagent Water Reagent Water Sample 
Parameter Spike Spike Duplicate Duplicate 

pH, COND, 
DO, Salinity ell•e=11■ •■• MID 	4M. Daily 

VOCs Not applicable Not applicable 5% 

Methods for Chemical Analysis of Water and Wastes, EPA 600/4-
79-200, revised March 1983. 

Standard Methods for the Examination of Water and Wastewater, 
17th Edition. 

For salinity measurement between 0 and 20 parts per thousand. 

4/ Soil gas samples will be analyzed using a Photovac 10S50 Gas 
chromatograph equipped with a photoionization detector. 

5/ An initial calibration will be run at the beginning of each 
week. If the continuing calibration check sample exceeds ±25% 
of the expected value, a new initial calibration is performed. 

TF533\v01.5\111TBL3-3.161 
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4.0 SAMPLING PROCEDURES 

The sampling equipment, sampling procedures, general equipment 

decontamination, and recordkeeping procedures that will be utilized 

during this investigation are described in Section 4.0 of the OU1 

FSP (Appendix 5.4.2). 

4.1 Sample Containers 

Sample containers utilized for the collection of all samples 

will be new, pre-cleaned, and pre-baked according to the procedures 

specified in the analytical methods. 

Table 4-1 summarizes the sample containers, handling, and 

preservation procedures required for each type of sample or 

parameter. Sample containers will be kept closed and in the cooler 

until use. 

Containers for geotechnical samples may be undisturbed sample 

tubes or soil sampling jars provided by the contracted soils 

laboratory. The type of soil sample containers employed will be in 

accordance with the requirements established for the geotechnical 

analysis method. 

4.2 Sample Labels and Sampling Logs 

Samples collected for chemical analysis will be fully labeled 

at the time of collection. 	At a minimum, the sample label 

information will include the sample identification, the date and 

time of collection, sample matrix, the analyses requested, the 

TF533\VOL5WAPJP-R1.661 
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Table 4-1. Sample Container, Preservative, and Holding 
Time Specifications  

Sample 
	Holding 

Parameter 
	

Container 
	Preservative 
	Time 

PCBs/Pesticides 

Dioxin 

Metals 

Cyanide 

Radiochemistry 

Soils/Sediment  

Volatile Organics 

Base/Neutral/Acid 
Extractables and 
PC3WPesticides 

Dioxin 

Metals/cyanide 

Radiochemistry 

f:,.:r2jvcs33\ri\sopres...61 

Two 1-liter 
amber glass 
bottle 

2-liter amber 
glass bottle 

1-liter poly-
ethylene bottle 

500 mL poly-
ethylene bottle 

1-gallon 
cubitainer 

8-ounce glass 

8-ounce glass 

8-ounce glass 

8-ounce glass 

8-ounce glass  

1:1 HCL to pH 
<2, cool to 
4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

HNO3  to pH <2 

NaOH pH >12, 
cool to 4°C 

HNO3  to pH <2 

none 

none 

none 

none 

none  

14 days 

Extract in 7 
days, analyze 
within 40 
days of 
extraction 

Extract in 7 
days, analyze 
within 40 
days of 
extraction 

Extract in 7 
days, analyze 
within 40 
days of 
extraction 

6 months, 
mercury 23 
days 

14 days 

6 months 

14 days 

Extract in 7 
days, analyze 
within 40 
days of 
extraction 

Extract in 7 
days, analyze 
within 40 
days of 
extraction 

6 months, 
mercury 23 
days 

6 months 

Ground Water/Surface Water 

Volatile Organics 	Three 40-mL 
glass VOC 
vials, no 
headspace 

Base/Neutral/Acid 
	

Two 1-liter 
Extractables 
	 amber glass 

bottle 
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preservatives used, and the initials of the personnel collecting the 

sample. Sample collection data, including information contained on 

the labels, will be recorded in the bound field log book as the 

samples are collected. 	All recorded entries will be made in 

indelible ink. No erasures will be made. If an error is made, a 

correction may be made by drawing a line through the error, 

initialing the error, and starting a new entry on the next line. 

Sample containers will be placed on ice in coolers immediately after 

sampling. 

A soil/sediment sampling log as presented will be completed for 

the collection of every soil, sediment, and solid waste sample. A 

water sampling log will be completed during the collection of 

ground-water and surface-water samples. 	These logs will be 

completed as samples are collected. 	Field QC samples will be 

clearly identified on the appropriate field sampling log and in the 

field log book. 

TF533\V0L5WAPJP-R1.1451 
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5.0 SAMPLE CUSTODY  

Sample custody is a vital aspect of remedial investigations as 

generated data may be used as evidence in a court of law. The 

samples must be traceable from the time of sample collection until 

the time the data are introduced as evidence in enforcement 

proceedings. 

5.1 Field Record Log Book 

The key aspect of documenting sample custody is through record 

keeping. Bound field log books with sequentially numbered pages 

will be maintained during the duration of the field work to document 

the collection of each sample. In addition, logs for sample/core 

(geologic logs), well completion, soil/sediment, water sampling, and 

air sampling, will be completed for each well drilled and each 

sample collected. All loose-leaf log sheets will be arranged in 

sequential order and bound together upon completion of each sampling 

event. All documents will be completed in ink, dated, and signed by 

the field person conducting the work. 

5.2 Sample Labeling 

Sample containers will be labeled at the time of sampling with 

the information specified in Section 4.2 of the QAPjP. At the time 

of sampling the identification assigned to each sample will be 

recorded on the appropriate sample log form (see Figures 4-2, 4-3, 

and 4-4 of the QAPP, Appendix 4.4.1). After each bottle is filled 

and before it is placed in storage, the sampler will initial the 

label to document proper sample handling. The sample numbering 

TF533\VOL5WAPJP-R1.W51 
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system incorporates identifiers for the PSC, sample matrix, and the 

sample location and is described in Section 3.0 of the OU1 FSP 

(Appendix 5.4.2). 

5.3 Sample Container Custcj.y 

All sample containers provided by the subcontracted 

laboratories for this project will be prepared in accordance with 

each analytical method. All containers will be shipped from the 

laboratory to the designated location by common carrier in sealed 

coolers. The laboratory will include a shipping form listing all 

containers shipped and the purpose of each container. This list 

will become part of the chain-of-custody record. 

5.4 Sample Custody, Shipment, and Laboratory Receipt 

For the purpose of this discussion, samples are considered in 

custody if the following conditions are not violated: 

1) The responsible person maintains possession; 

2) After the samples are received, they remain in the view 

of, or in the physical possession of, responsible persons; 

3 
	

Samples are maintained in sealed/locked containers so that 

no one can tamper with them; or 

4) 	Samples are maintained in a secured area, restricted from 

unauthorized personnel. 

TF533\VOL5WAPJP-R1.W51 
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The field samples will be handled according to two 

classifications: 	(a) field measurements, and (b) laboratory 

analyses. 

5.4.1 Field Measurements 

Field measurements are made immediately after the sample has 

been collected. The data will be recorded directly in bound field 

logbooks along with identifying information on sampling conditions 

and location. . Field measurements include the following: 	pH, 

temperature, dissolved oxygen, salinity, conductivity, turbidity, 

and soil vapor surveys (headspace analysis for organic vapors in 

soils with an organic vapor analyzer or soil gas measurements of 

volatile organics with a field gas chromatograph). 	Custody of 

samples collected for analysis on-site will be transferred directly 

to the field personnel. 

5.4.2 Laboratory Measurements 

These measurements refer to samples collected and preserved in 

the field and shipped to the appropriate laboratory for chemical 

analysis. 	Identifying information on sampling conditions and 

location will be recorded as indicated in Section 5.1, together with 

a record of the required analyses for each of the samples collected. 

All samples will be maintained in the custody of the sampling 

personnel. At the end of each sampling day and prior to the 

transfer of the -samples off-site, chain-of-custody entries will be 

made for all samples using the standard chain-of-custody form. All 

information on the chain-of-custody form and the sample container 

TF533\VOL5WAPJP-R1.W51 
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labels will be checked against the sample field log entries and 

samples will be recounted before leaving the sampling site. Upon 

transfer of custody, the chain-of-custody form will be signed and 

dated by the sample team leader. Because common carriers (Federal 

Express, Purolator Courier, etc.) will not sign chain-of-custody 

forms, the forms will be placed in the cooler prior to shipping. 

A signed, dated, custody seal will be placed over the lid 

opening of the sample cooler to indicate if the cooler has been 

opened during shipment prior to receipt by the laboratory. 

Laboratory custody procedures are outlined in the laboratory 

QAPs provided as Attachments A, B, and C of the Site QAPP (Volume 4, 

Appendix 4.4.1). 

5.5 Shipment of Samples 

Samples collected during field investigations or in response to 

a hazardous materials incident must be classified by the project 

leader, prior to shipping by air, as either environmental or 

hazardous material samples. 	In general, environmental samples 

include drinking water, ambient ground and surface water, 

background/control soils, sediment, treated municipal and industrial 

wastewater effluents, biological specimens, or any samples not 

expected to be contaminated with high levels of hazardous materials. 

Environmental samples shall be packed prior to shipment by air using 

the following procedures: 
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1. Select a sturdy cooler in good repair. Secure and tape 

the drain plug with fiber tape. Line the cooler with a 

large heavy duty plastic bag. 

2. Allow sufficient outage (ullage) in all bottles (except 

VOCs) to compensate for any pressure and temperature 

changes (approximately 10 percent of the volume of the 

container). 

3. Be sure the lids on all bottles are tight (will not leak) 

and then secure the lid to the bottle with tape 

(preferably plastic electrical tape) to insure the lid 

will not vibrate loose during transport. 

4. Place all bottles in separate and appropriately sized 

polyethylene bubble pack bags and seal the bags with tape 

(preferably plastic electrical tape). 

5. Place paired 40-m1 VOC vials into separate polyethylene 

bubble pack bags and seal with tape. 

6. Place plastic bags filled with ice in the bottom of the 

cooler and then place the bottles and cans in the cooler 

with sufficient space to allow for the addition of 

additional bags of ice. 

7. Securely fasten the top of the large garbage bag with tape 

(preferably plastic electrical tape). 

TF533\VOL5WAPJP-R1.01 
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8. Place completed chain-of-custody forms into the cooler and 

then close the cooler and securely tape (preferably with 

fiber tape) the top of the cooler shut. Chain-of-custody 

seals should be affixed to the top and sides of the cooler 

so that the cooler cannot be opened without breaking the 

seal. 

9. The shipping containers must be marked "THIS END UP," and 

arrow labels which indicate the proper upward position of 

the container should be affixed to the container. A label 

containing the name and address of the shipper shall be 

placed on the outside of the container. Labels used in 

the shipment of hazardous materials (such as Cargo Only 

Aircraft, Flammable Solids, etc.) are not permitted to be 

on the outside of the container used to transport 

environmental samples and shall not be used. 

Samples collected from bulk storage tanks, or soil, sediment, 

or water samples from areas suspected of being highly contaminated 

will be shipped as a hazardous material according to US-DOT 

regulations described in the Code of Federal Regulations (40 CFR 171 

through 177). 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

The calibration procedures and calibration frequency employed 

by the contracted laboratories will be in accordance with the 

analytical procedures listed in Table 1-1. Calibration procedures 

for field instruments are summarized in the Equipment Maintenance 

and Calibration Procedures presented in Attachment A. Calibration 

of air sampling equipment will be performed before each sampling 

episode according to procedures specified for the methods described 

in Section 4.1 of the OU1 FSP (Appendix 5.4.2). 	Other field 

equipment used for analyzing samples in the field or conducting 

geophysical surveys, that are not described in Attachment A will be 

calibrated and operated in accordance with the manufacturer's 

recommendations. 
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7.0 ANALYTICAL PROCEDURES  

7.1 Laboratory Analytical Procedures 

The analytical procedures used during the implementation of the 

work plan are listed in Table 1-1. Analysis of samples collected 

will be performed by the selected laboratories in accordance with 

protocols and-quality assurance procedures established by the EPA 

and the Navy. Navy Level D (equivalent of EPA Level IV analytical 

support) quality control and data deliverable requirements will be 

performed on samples collected at OUl. Quality control requirements 

for Navy Level D data are described in "Sampling and Chemical 

Analysis Quality Assurance Requirements for the Navy Installation 

Restoration Program" (NEESA 20.2-047B). 

7.2 Field Analytical Procedures 

Conductivity, salinity, pH, dissolved oxygen, soil gas, and 

temperature will be measured in the field according to methods 

specified in Table 3-4. 

TF533\VOL5\QAPJP-R1.01 
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8.0 INTERNAL QUALITY CONTROL CHECKS  

Internal quality control (QC) checks are those procedures used 

during all phases of the work that are designed to control the 

individual processes involved in data generating activities. 

Internal QC checks of sampling procedures and laboratory analyses 

will be conducted periodically throughout the investigation at pre- 

determined intervals. 	The following discussion describes the 

required QC checks to be performed for both the field and laboratory 

activities. 

8.1 Internal Field Sampling Quality Control Checks 

Internal QC checks for field sampling (field QC samples) will 

consist of the preparation and submittal of equipment blanks, field 

blanks, trip (travel) blanks, collocated and breakthrough air 

samples, and field replicates (field duplicates), at frequencies 

described in Table 8-1. Although the number of QC samples changes, 

the types of field QC samples remain the same regardless of the 

level of QC implemented. Table 1-2 lists the number of field QC 

samples to be collected per sample matrix during the remedial 

investigation at OUl. 

8.1.1 Equipment Blank 

Equipment rinsates are the final analyte-free water rinse from 

equipment cleaning, collected daily during a sampling event. An 

equipment blank is made by pouring organic-free/deionized water into 

or over the field sampling apparatus (bailer, pump tubing, etc.) 
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Table 8-1. Field QC Samples Required 
for Each Matrix per Sampling Event 

Type of 
Sample 	 Inorganics 	 Organic 

Trip Blank (for 	NAV 	 1 per cooler 
VOAs only) 

Equipment Rinsate 	1 per day 	 1 per day 

Field Blank 	 1 per source/event 	1 per source/event 

Field Replicates2" 	10% 	 10% 

Collocated (air) 	1 per day 	 1 per day 

Breakthrough 	 NA 	 1 per day 

1/ 
NA = Not applicable 

2/ The replicate must be taken from the same sample which will 
become the laboratory matrix/matrix spike duplicate for organics 
or for the sample used as a laboratory duplicate in inorganic 
analysis. 

that conceivably could be a source of contamination. The water is 

then sealed in the same type of sample bottle as the other samples, 

preserved in the same manner (using the exact preservative source), 

transported to the laboratory with the samples, and analyzed for the 

same parameters of interest. Equipment rinsates will be prepared 

and submitted at the frequency specified in Table 8-1. 
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8.1.2 Field Blanks 

Field blanks consist of the source water used in 

decontamination and steam cleaning. A field blank consists of 

sample containers filled in the field with the organic-

free/deionized water used for equipment decontamination, prepared 

and preserved in the same manner as the samples. The field blank is 

analyzed along with the field samples for the constituents of 

interest to check for contamination imparted to the samples by the 

sample container or other exogenous sources. At a minimum, one 

field blank from each event and each source of water must be 

collected and analyzed for the same parameters as the related 

samples. During the work conducted at OU1, a field blank will be 

conducted on the raw and finished source water at the beginning and 

at the end of the field program. 

8.1.3 Trip Blanks 

Trip blanks are samples which originate from organic free 

(analyte free), deionized water taken from the laboratory that 

travels unopened with the sample bottles to the sampling site and 

returned to the laboratory with the volatile organic (VOA) samples. 

Two trip blanks will accompany each cooler containing VOAs, should 

be stored at the laboratory with the samples, and analyzed by the 

laboratory. Trip blanks will only be analyzed for VOAs. 

8.1.4 Field Replicates (Duplicates) 

A field replicate is a duplicate sample prepared at the 

sampling location from equal portions of all sample aliquots 
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combined to make the sample. Both the field replicate and the 

sample are collected at the same time, in the same container type, 

preserved in the same way, and analyzed by the same laboratory as a 

measure of sampling and analytical precision. 

Field replicates for soil samples are collected, mixed, and 

split. 	All samples except VOAs are homogenized and split. 

Volatiles are.not mixed, but select segments of soil are placed in 

40-m1 glass vials. 

The field replicates for water samples are collected 

simultaneously as described above. 	Field replicates will be 

collected at a frequency of 10 percent per sample matrix for Level D 

(as indicated in Table 8-1). All the field replicates should be 

sent to the same primary laboratory responsible for analysis. The 

identification of field replicates should be disguised so the 

laboratory will not know a test of precision is being conducted. A 

record of the disguised replicate identification should be 

maintained on the sample log and in the field log book. The same 

samples used for field replicates may be split by the laboratory and 

be used as the laboratory replicate or matrix spike. This means 

that for the field replicate sample, there will be analyses of the 

normal sample, the field replicate, and the laboratory matrix 

spike/matrix spike duplicate or laboratory duplicate. 

8.1.5 Collocated and Breakthrough Air Samples 

A collocated air sample is a replicate air sample collected at 

the same location, using the same collection media and sampling 
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duration and similar equipment. Collocated air samples will be 

collected at a frequency of 1 per day. 

A breakthrough air sample is collected by placing two similar 

air collection media devices in series and sampling through both 

media. 	Both collection media are submitted for independent 

laboratory analysis. The level of constituents detected in the 

second collection device is used to evaluate the efficiency of 

sample collection for the first device. Breakthrough air samples 

will be collected at a frequency of 1 per day. 

8.2 Internal Laboratory Quality Control Checks 

Internal laboratory control checks used by the contracted 

laboratories are described in detail in each method performed. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

The data reduction, validation, and reporting procedures that 

will be used during this investigation are described in the Data 

Analysis Plan (Appendix 4.2, Volume 4), and in Section 9.0 of the 

QAPP (Appendix 4.4.1, Volume 4). 

The data reduction, validation, and reporting procedures, used 

by ESE and ENSECO are described in the laboratory Generic QAPs 

presented as Attachments B and C of the QAPP (Appendix 4.4.1 of 

Volume 4). 

Level D Quality Control will be performed on laboratory 

analyses during this investigation. 	Level D requirements are 

described in "Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Program", NEESA 

20.2-047B and in Attachment A of the Data Analysis Plan in Appendix 

4.2 of Volume 4 (Basic Site Work Plan). 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits for sampling and analysis 

operations consist of on-site review of field and laboratory quality 

assurance systems and on-site review of equipment for sampling, 

calibration, and measurement. 

10.1 Field System Audit 

The QA Officer will make non-scheduled visits to the site to 

evaluate the performance of field personnel and general field 

operations in progress. The QA Officer will observe the performance 

of the field operations team during each kind of activity, such as 

water-level readings and sampling rounds. A systems audit of field 

operations personnel by the project QA officer will be performed 

during each field event and a field audit report of the sampling 

event/team will be maintained on file. 

10.2 Laboratory Performance and System Audits 

The performance and system audits performed by ESE and ENSECO 

as described in the Laboratory General QAPs are included as 

Attachments B and C of the QAPP (Volume 4, Appendix 4.4.1). 

10.3 Regulatory Audits 

It is understood that field personnel and subcontractor 

laboratories also are subject to quality assurance audits by the 

Navy, FDER, and EPA. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 Field Equipment 

A listing of the field testing equipment that may require 

preventive maintenance and routine service are presented in 

Table 11-1. Preventive Maintenance Procedures are described in 

Attachment A. Records of calibration and maintenance activities for 

each piece of equipment are maintained in log books assigned to that 

instrument. 

11.2 Laboratory Equipment 

The preventive maintenance procedures used by ESE and ENSECO 

are described in the laboratory Generic QAPs included as Attachments 

B and C of the QAPP (Volume 4, Appendix 4.4.1). 
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Table 11-1 
LIST OF FIELD TESTING EQUIPMENT 

Field Instrumentation 

pH meters (LaMotte Chemical Products Model HA-pH meter and Myron L. 
Company Model EP II/pH) 

Conductivity meters (PI DspH-1 pH conductivity meter and Trimar 
Industries Model 333 Tripar Meter) 

S-C-T Meter (YSI Model No. 33) 
OVA (Century Model OVA 128) 
Data logger (ORS Interface Probe and ORS Model EL-200 Groundwater 
Monitoring System) 

Photoionization Analyzer (Photovac TIP and HNU Model 101) 
Portable Gas Chromatographs (HNU Model 311 and Photovac 10550) 
Drdeger Mult-Gas Detector 
Hydrogen Sulfide Meter (Industrial Scientific MX 241) 
Oxygen Indicator (MSA Model E) 
Methane Meter (MSA Model 60 Gascope) 
Explosimeter (Industrial Scientific MX 241) 
Field grade thermometers 
Water level indicators 
Velocity meter (Surface water) 
Water level recorder (Stevens) 
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12.0 ASSESSMENT OF DATA PRECISION, ACCURACY, AND COMPLETENESS 

The assessment of data precision, accuracy, and completeness 

that will be used during the investigation is described in Section 

12.0 of the site QAPP (Appendix 4.4.1 of Volume 4). 

The procedures used by ESE and ENSECO to assess data precision, 

accuracy, and completeness are described in the laboratory Generic 

QAPs presented as Attachments B and C of the QAPP (Appendix 4.4.1 of 

Volume 4). 
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13.0 CORRECTIVE ACTION  

13.1 Field Conditions  

During the course of implementation of the OU1 RI/FS Work Plan, 

the field personnel are responsible for seeing that field 

instruments are functioning properly, that work progresses 

satisfactorily, and that work performed is in compliance with the 

QAPjP. 

If a problem is detected by the field personnel, the Navy 

Project Manager and the ABB-ES Project Manager shall be notified 

immediately by the Field Coordinator, at which time the problem will 

be further investigated and corrective action will begin. 

Similarly, if a problem is identified during a routine audit by the 

project QA officer or the EPA/FDER Project Manager or QA Officer, an 

immediate investigation will be undertaken and the corrective 

measures deemed necessary will be implemented as quickly as 

possible. 

13.2 Laboratory Corrective Action 

The corrective action procedures by ESE and ENSECO are 

described in the laboratory Generic QAPs, included as Attachments B 

and C of the QAPP (Appendix 4.4.1, Volume 4). 

13.3 Reporting of Corrective Actions 

In all cases in which corrective actions of field procedures 

are required a written report describing the nature of the problem, 

TF533\VOL5WAPJP-R1.W51 



Section 13.0 
Revision No. 1 

Date: 2/92 
Page: 2 of 2 

an evaluation of the cause, if known, and the action taken will be 

prepared by the ABB-ES Field Operations Leader or the Project QA 

Officer and submitted to the ABB-ES Project Manager, Project QA 

Officer (if not preparing the report), and Project Officer. 

Reports of corrective actions taken during the implementation 

of the OU1 RI/FS Work Plan will be provided to the Navy according to 

the frequency and procedures specified in the Data Analysis Plan 

(Appendix 5.2 of Volume 4, Basic Site Work Plan). 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Each day that field activities are conducted on-site, a 

representative of the Field Team will complete a Daily Quality 

Control Report (DQCR) (Figure 14-1). 	These reports will be 

transmitted weekly to the Project QA Officer for review and 

inclusion into the project file. These DQCRs, along with associated 

field records and laboratory data, form the basis for preparing a 

Quality Control Report. 

All quality assurance documentation_ and reports will be 

available for review by EPA Region IV and the FDER. 
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15.0 PERSONNEL OUALIFICATIONS 

Resumes of project personnel are included in Appendix K of the 

QAPP (Appendix 4.4.1, Volume 4). 

The qualifications of ESE and ENSECO personnel are presented in 

the laboratory Generic QAPs, included in Attachments B and C of the 

QAPP (Appendix 4.4.1, Volume 4). 
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R. ANTHONY ALLEN III, Technical Guidance and Review 

QUALIFICATIONS SUMMARY 

Mr. Allen is the Manager of Florida Operations for ABB-ES. His areas of expertise include project management 
of multi-site, multi-disciplinary remedial programs conducted under IRP, CERCLA, RCRA and UST 
environmental regulatory programs for public and private sector clients and RCRA/CERCLA conflict 
negotiations with USEPA. He is currently the Program Manager in charge of 5 contracts providing IRP, 
CERCLA and RCRA services to Southern Division of Naval Facilities Engineering Command for facilities in 
the southeastern United States. 

EDUCATION 

B.S./Plant and Soil Sciences, 1982, University of Maine 
A.S./Forest Management, 1979, University of Maine 

PROFESSIONAL REGISTRATION 

Certified Professional Soil Scientist, 1987 State of Maine 
Certified Professional Soil Scientist, 1987 American Registry of Certified Professionals in Agronomy, Crops and 
Soils (ARCPACS) 

RELEVANT EXPERIENCE - 

IRP, Brunswick Naval Air Station(BNAS); Brunswick, Maine--Mr. Allen directed the Verification phase of the 
NACIP confirmation study at seven sites at BNAS and presented the findings to the Maine DEP and USEPA. 
He designed the Characterization phase of study at three BNAS sites and presently negotiated approval of the 
work plan with the Maine DEP and USEPA. 

IRP/CERCLA, Massachusetts Military Reservation (MMR); Cape Cod, Massachusetts--Mr. Allen was 
responsible for the development and supervision of the Phase I Remedial Investigations at a 100-acre base 
landfill, current fire training area and petroleum fuel storage area at MMR. Mr. Allen was responsible for all 
communications and interactions with the Massachusetts DEQE and USEPA Region 1 which occurred as part 
of the Phase I Remedial Investigation. 

IRP/CERCLA/RCRA, Mayport Naval Station; Mayport, Florida--Mr. Allen developed and implemented the 
IRP Site Investigation at 11 sites at Mayport Naval Station. His responsibilities as Program Manager for the 
project have also included technical development and presentation of a RCRA Facility Investigation work plan 
and support to the Navy in negotiating RCRA and CERCLA conflicts with the Florida DER and USEPA Region 
IV. 

IRP/CERCLA/RCRA, Dover Air Force Base; Delaware--As Task Order Manager, Mr. Allen was responsible 
for the Remedial Investigation/Feasibility Study and a RCRA Part B Closure at Dover Air Force Base. This 
included the technical supervision of a minority owned business subcontractor conducting the RI Phase of the 
project and the assembly and supervision of a feasibility study team. Mr. Allen has been responsible for the 
development and presentation of the project technical approach and results to Oak Ridge National Laboratory, 
Hai'ardous Materials and Testing Center, Military Airlift Command Headquarters, Dover Air Force Base, USAF, 
Delaware NREC, and USEPA Region III. He was also responsible for assisting Dover AFB negotiate a 
Secretary's Order with Delaware NREC. 

IRP Feasibility Study, Indian Head Naval Ordinance Station; Maryland--Mr. Allen is the Task Order Manager 
in charge of development of an investigation at a mercury contaminated wetland site. Responsibilities include 
gathering the remaining chemical and engineering data necessary to perform a feasibility study at the site. 



Innovative new analytical techniques are being applied in this project to speciate the mercury present and 
remediate the site. 

IRP/RCRA, Panama City Naval Coastal Systems Center, Florida--As IRP Program Manager, Mr. Allen is 
responsible for allocating the appropriate technical resources for effective and timely completion of the IRP 
Characterization Study and RCRA Facility Assessment and Investigation in compliance with a RCRA HSWA 
Permit issued and administered by USEPA Region IV for the Panama City facility. Mr. Allen was responsible 
for effectively negotiating with Florida DER and USEPA Region IV on the issue of RCRA HSWA and 
CERCLA conflict at this Naval facility. 

IRP/UST, David Taylor Naval Ship Research and Development Center, Maryland--As Task Order Manager, 
Mr. Allen was responsible for the Confirmation Study, Feasibility Study and Remedial Design of a leaking 
underground fuel storage tank system. He was responsible for technical direction, project management and 
administration in coordination with the Project Manager at Martin Marietta Energy Systems, Inc. which manages 
the contract for Chesapeake Division of Naval Facilities Engineering Command. 

UST, Florida Statewide Navy_Storage Tank Management Program, Florida--As Program Manager for this 
contract Mr. Allen is responsible for providing storage tank management and petroleum contamination services 
for 22 Naval Facilities in the State of Florida involving more than 1,000 underground storage tanks. The project 
has included the development of Tank Inventory Management System (TIMS) database which provides physical, 
management and planning information on the Navy's entire storage tank population. This database is being 
considered for a Navy standard by NEESA. Mr. Allen also was part of the negotiation team which was 
successful in negotiating alternate procedure requests with FDER which amortized the expenditure of millions 
of dollars over a period of five years. 

CERCLA, Potters Septic Tank Site, Maco, North Carolina-- As Site Manager Mr. Allen is responsible for 
developing the technical approach and implementing an RI/FS at this USEPA NPL Site. 

IRP/CERCLA, Naval Air Station Whiting Field, Milton, Florida- As Program Manager Mr. Allen is responsible 
for directing the development of Remedial Investigation and Feasibility Study Planning Documents for Southern 
Division of Naval Facilities Engineering Command. In addition, Mr. Allen is responsible for Site Investigation 
activities being conducted at Outlying Landing Field Barin in Alabama and supporting the Navy in interactions 
with Florida DER, USEPA Region IV and the local community. 

CERCLA/IRP/RCRA/UST/TSCA, Comprehensive Long-Term Environmental Action Navy (CLEAN), 
Southeastern United States--Mr. Allen is Deputy Program Manager for the CLEAN contract with Southern 
Division of Naval Facilities Engineering Command. Under this contract Mr. Allen will be responsible for 
directing the technical resources necessary to conduct environmental response actions at all Navy installations 
located in 6 southeastern states for the next 10 years. The scope of this work will cover CERCLA/IRP, RCRA, 
TSCA and UST regulation compliance. Additionally, Mr. Allen will provide support to the Navy as they 
negotiate Federal Facility Agreements with the USEPA Region IV and State Regulatory agencies for the 
installations included on the NPL. 

REM III/RCRA Facility Assessment, Textile Manufacturing Plant and Chemical Terminal, South Carolina--As 
Site Manager for this RFA, Mr. Allen was responsible for coordinating the visual site inspection, solid waste 
management unit identification, background information review, and development and technical review of the 
draft and final RFA reports for this project. 

ADDITIONAL EXPERIENCE 

Mr. Allen has direct experience using innovative technologies applied as investigative tools including geophysics, 
soil gas surveys, field gas chromatograph screening, and mercury vapor analysis. Mr. Allen's disciplined areas 
of expertise include soil chemistry, soil genesis and morphology, land application of wastes, and soil microbiology. 



GREGORY M. BROWN, P.E., Principal Engineer 

EXPERIENCE SUMMARY 

Mr. Brown is a registered professional engineer with over 11 years of experience in conducting and managing 
a wide range of environmental compliance and hazardous waste management projects for both government and 
private industry. He has conducted remedial investigations, bench-scale and pilot-scale treatability studies for 
contaminated groundwater and industrial wastewater as well as environmental compliance audits for hazardous 
waste sites and underground storage tank (UST) facilities. Mr. Brown has also prepared environmental impact 
statements, RCRA Part B permits, CERCLA/RCRA work plans and remedial investigation/feasibility study 
reports, and construction plans and specifications. 

SPECIALIZED SKILL AREAS 

■ Wastewater treatment 
■ Feasibility studies 
■ Waste management/design 
■ Environmental planning 
■ Underground storage tank management 
■ Project management 

EXPERIENCE 

ABB-ENVIRONMENTAL SERVICES, Inc., Tallahassee, FL. 1991 - Present. 
Principal Engineer 1991 - Present. 

Mr. Brown is presently a member of the ABB-ES CLEAN Team providing environmental services to the Naval 
Facilities Engineering Command, Southern Division. Mr. Brown is participating in multiple environmental 
investigations addressing CERCLA/SARA, RCRA, and UST programs which include site characterization, 
feasibility studies, corrective measures studies, and remedial actions. 

WOODWARD-CLYDE CONSULTANTS, Tallahassee, 1990 - 1991. 
Senior Project Engineer. 

Mr. Brown was the project manager for a Superfund remediation project to treat approximately 55,000 cubic 
yards of soil contaminated with lead. He also managed projects to design and construct groundwater recovery, 
treatment, and disposal systems for sites contaminated with chlorinated solvents and petroleum hydrocarbons. 
He was the responsible engineer for numerous feasibility studies addressing remedial alternatives for treatment 
of contaminated soils, sediments, and groundwater. He designed and implemented a pilot study to confirm the 
feasibility of using an activated sludge process to treat a mixture of contaminated groundwater and industrial 
process wastewater. The process proved to economically treat both waste streams, offering the potential to 
reduce POTW surcharges to the client for organic loading. 

Mr. Brown's experience in stormwater management ranges from the analysis and design of conveyance and 
detention systems for flood control, to monitoring water quality impacts due to stormwater runoff. 

NAVAL FACILITIES ENGINEERING COMMAND, WESTERN DIVISION, San Bruno, CA. 1986 - 1990. 
Environmental Engineer 1986 - 1990. 

Mr. Brown directed and managed Navy programs to comply with environmental regulations. He was responsible 
for project scopes, budgets, and schedules as well as contract negotiation and task coordination with regulatory 
agencies. As part of an assessment of the Navy's UST compliance in the central west coast region, Mr. Brown 
developed and implemented a program to address deficiencies, bringing all tanks into regulatory compliance. 
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Mr. Brown was also responsible for planning and managing all phases of a remedial investigation/feasibility study 
resulting in a removal action of 1,200 cubic yards of PCB-contaminated soil. The remedial investigation was 
conducted at a decommissioned Navy Shipyard on the San Francisco Bay. The site contained contamination 
from sandblasting, plating, and pickling operations as well as asbestos, PCBs, and oily wastes from improper 
disposal by subsequent private shipyard operations. He also helped to develop and implement a stormwater 
sampling program at a 250 acre industrial facility to assess the level of contamination migrating via stormwater 
runoff from hazardous waste sites. 

U.S. PEACE CORPS, VOLUNTEER, Ecuador, S.A. 1984-1986. 
Water and Sanitation Engineer 1984 - 1986. 

Mr. Brown provided sanitary engineering assistance to the Ecuadorian Ministry of Health in the U.S. Peace 
Corps. He prepared designs, plans, and specifications, and supervised the construction of innovative potable 
water systems to serve small rural communities. Mr. Brown also trained native water professionals as well as 
community organizations in public health, water well management, and sanitary education. 

WOODWARD-CLYDE CONSULTANTS, San Francisco, CA. 1980-1984 
Environmental Engineer 1980 - 1984 

Mr. Brown managed or participated in hazardous waste site investigations and groundwater studies, developing 
computer databases, conducted EIS investigations, and preparing RCRA Part B permits (e.g., for the Hawthorne 
Army Ammunition Plant, Nevada). For the Fallon Naval Air Station in Nevada, Mr. Brown conducted a base 
facility requirements assessment in support of expanded aviation operations at the base. Mr. Brown has also 
conducted bench-scale and pilot-scale treatability studies and developed conceptual designs for contaminated 
groundwater and industrial wastewater treatment. Facilities served included electroplating, steel galvanizing, 
semi-conductor and chemical manufacturing plants. Mr. Brown participated in the National Urban Runoff 
Program (NURP) were he assisted in the development and verification of models to predict water quality impacts 
due to non-point sources of pollutants. 

EDUCATION 

University of California, Berkeley: M.B.A., Business Administration, May 1990. 
University of California, Berkeley: M.S., Civil Engineering - Sanitary, June 1981 (Regent Fellowship). 
University of Florida: B.S., Environmental Engineering, March 1980 (with Honors). 

REG1STRATION/CERTIFICATION 

Professional Engineer: Florida, #42194 
Professional Engineer: California, #36188 
OSHA 1910.120 40-hour Basic Health and Safety. 

AFFILIATIONS 

American Society of Civil Engineers 
American Water Works Association 
Tau Beta Pi 



JACK A. DAVIS, Senior Environmental Scientist 

EXPERIENCE SUMMARY 

Mr. Davis has over 13 years of experience in planning and managing environmental investigations for state, 
federal, and industrial clients. This experience includes conducting environmental audits and environmental 
studies for a variety of clients; evaluating hazardous waste generation, storage, and disposal practices; conducting 
industrial hygiene studies; and developing health and safety plans for work on hazardous waste sites. Currently, 
Mr. Davis is the program manager for the Petroleum Cleanup contract for the Florida Department of 
Environmental Regulation (FDER). In addition, as a department/program manager, Mr. Davis supervises a staff 
of 18 engineers, scientists, and technicians involved in conducting contamination assessments and remedial 
cleanup throughout the State of Florida. 

SPECIALIZED SKILL AREAS 

• Contamination Assessments.  

• Environmental Audits 
• EIS Preparation/Review 
• Source Characterization 
• Health and Safety Plans 
• Industrial Hygiene 

EXPERIENCE 

ABB ENVIRONMENTAL SERVICES, INC., Tallahassee, FL 1988 - Present 
Senior Scientist 1988 - 1989 
Department/Program Manager 1989 - Present 

Department/Program Manager, FDER Programs, 1989 - Present--As Department/Program Manager, Mr. Davis 
supervises a staff of engineers, scientists, and technicians involved in conducting contamination assessments and 
remedial cleanups under the FDER Petroleum Cleanup Program and the FDER/USEPA Site Screening 
Program. He is responsible for the overall performance and quality of work conducted by ABB-ES under both 
of these programs. His duties include establishing and managing program budgets and schedules, review of 
deliverables, and interfacing with client contract and project managers. 

Potters Pits Superfund Site, Sandy Creek, N.C., 1988 - 1989--As technical director, Mr. Davis was.  responsible 
for preparing the work plan and supervising the field effort for the remedial investigation at the superfund site 
under the REM III program. 

ROLLINS ENVIRONMENTAL SERVICES, Ann Arbor, Michigan 1987 - 1988 
Senior Scientist 

Rollins Environmental Services, Corporate--As a senior scientist Mr. Davis conducted environmental audits for 
properties being considered for purchase by corporate. Properties included PCB transformer reclamations 
business and bulk fuel tank farms. Mr. Davis was responsible for conducting the audits and preparing the final 
reports. 

Rollins Environmental Services, Houston and Baton Rouge Hazardous Waste Disposal Facilities--As a senior 
scientist, Mr. Davis was responsible for directing day-to-day activities (i.e., monitoring well installations, soil and 
groundwater sampling) during facility investigations conducted as part of facility Part B permitting process. Mr. 
Davis was part of a team that was responsible for analyzing the data and preparing the reports. 



JACK A. DAVIS, (continued) 

City of Detroit--As a senior scientist, Mr. Davis conducted environmental audits for properties owned by the City 
of Detroit. Audits included a special emphasis on the identification of asbestos and PCB concerns. In addition, 
Mr. Davis conducted air monitoring programs during major asbestos abatement activities in city owned buildings. 
Finally, Mr. Davis coordinated the cleanup (asbestos and PCB contamination) of an automobile foundry facility 
that had been purchased by the city. 

Ford Motor Company--As a senior scientist, Mr. Davis conducted investigations and cleanups of PCB 
contaminated areas in numerous plant facilities. Additional investigations of plant process and waste streams 
were conducted for permit compliance requirements. 

FLORIDA DEPARTMENT OF TRANSPORTATION, Tallahassee, FL 1983 - 1987 
Environmental Specialist 

Acting as technical advisor, Mr. Davis was involved in the identification, investigation, and development of 
remedial action plans for all pioperties involved during the right-of-way acquisition phase of a 1.4 billion dollar 
highway construction project. Additional responsibilities included acting as technical project manager for a 
statewide stormwater injection well/groundwater monitoring program; preparing environmental impact 
statements and coordinating commitment compliance investigations for environmentally sensitive highway 
construction projects. 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION, Ann Arbor, Michigan 1979 - 1983 
Environmental Scientist 

As an environmental scientist, Mr. Davis' responsibilities included supervising the cleanup, removal, and disposal 
of PCB contaminated heating fluid from a heating plant servicing a 1000-unit residential housing project; 
supervising engineering personnel in the collection and analysis of stormwater runoff for two of the EPA's 
Nationwide Urban Runoff Programs; and conducting industrial site investigations focusing on environmental and 
operational issues. 

EDUCATION 

M.P.H., Environmental/Industrial Health, 1979, University of Michigan 
B.S., Biology, 1974, Baldwin Wallace College 



PHILIP N. GEORGARIOU, Task Order Manager 

EXPERIENCE SUMMARY 

Philip Georgariou is currently the Task Order Manager for the RCRA Field Investigation effort at NAS 
Mayport. He has previously managed the Extended Site Investigation for MCAS Beaufort, SC and the RCRA 
Facility Investigation for Hangar 1000 at NAS Jacksonville, FL. 

Philip Georgariou has more than 22 years of program management experience in a variety of fields, from 
production management and scheduling, to project management for DOD-related, aerospace equipment 
development and fielding. Over ten years logistics experience in both military and commercial aviation. 
Over five years experience with defense systems acquisition and procurement as well as having provided 
instruction on procurement on a continuing basis with Embry-Riddle Aeronautical University. Has taught a 
variety of under-graduate and post-graduate business courses for the past six years. 

SPECIALIZED SKILL AREAS 

■ Project/Program Management 
■ Financial Management/Planning 
■ Systems Engineering 
■ Federal Acquisition and Procurement 
■ Logistic Support Analysis 
■ Production Management 

EXPERIENCE 

ABB ENVIRONMENTAL SERVICES, INC., Tallahassee, FL. Augukt 1991 to present 
Task Order Manager 

png/ASSOCIATES, INC., Orlando, FL, January 1990 - August 1991. As owner of a small consulting firm, 
provided a variety of consulting services in Government contracting and aerospace logistics. Wrote, or assisted 
in writing, such documents as Configuration Management Plans and Logistic Support Analysis Plans. 
Additionally, developed cost tracking software programs for environmental services companies. 

NAVAL AIR SYSTEMS COMMAND, Washington D.C. June 1985 to January 1990. As Support Equipment 
Program Manager, developed the initial $1.98B life-of-program support equipment budget for Defense Review 
Board Approval of the V-22 and managed an average yearly budget for all aircraft of $100M. Formalized 
procedures for support equipment identification, budgeting, design, and development for equipment ranging from 
simple slings and adapters to complex memory loading devices. 

EMBRY-RIDDLE AERONAUTICAL UNIVERSITY, September 1985 - August 1989. As an Adjunct Professor, 
taught four different graduate-level business courses in the MS degree curriculum for Aeronautical Business 
Administration: (a) Management of Supply and Distribution Systems, (b) Management of Aerospace Research 
and Development Programs, (c) Aircraft Production and Procurement, and (d) Aviation Maintenance 
Management 

COMMANDER NAVAL AIR FORCES, Pacific Fleet June 1982 - June 1985 As the Marine Liaison Officer, 
managed maintenance advisory team, responsible for visiting all Pacific-fleet commands to ensure compliance 
with aircraft maintenance regulations. Planned Marine Air Wing deployments aboard Navy ships: entailed 
ensuring the readiness and availability of all necessary aircraft, personnel, training, and supply support. 
Developed database management software program to track completion of predeployment milestones. 
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THIRD MARINE AIR WING, March 1974 - June 1982 As the Intermediate-level Maintenance Officer for three 
years, was responsible for all facets of aircraft component scheduling and repair. Assistant Aircraft Maintenance 
Officer for three years controlling the day-to-day maintenance efforts of a 27 aircraft RF-4B squadron. For three 
years, was Maintenance Control Chief for a 20 aircraft A-4M squadron. 

EDUCATION 

M.S./Systems Management, 1985, University of Southern California 
B.A./Human Resources Management, 1978, Pepperdine University 

PROFESSIONAL AFFILIATIONS 

American Finance Association 
Southern Finance Association _ 

Date of Update: 11/18/91 



FRANK K. LESESNE, P.G., Senior Geologist, Quality Assurance Manager 

EXPERIENCE SUMMARY 

Mr. Lesesne's areas of expertise include: design of groundwater monitoring systems, design of groundwater 
recovery systems, site characterization, hydrogeologic assessments, contaminant hydrogeology, groundwater 
modeling, surface and borehole geophysical techniques and interpretation, geotechnical laboratory testing 
methods and evaluation and geochemical sampling, data analysis and evaluation. His project management 
activities include multi-task projects focused on assessment and remediation of soil and groundwater 
contamination, siting and design of sanitary landfills and remedial investigation and feasibility studies under the 
National Priorities List. 

ABB ENVIRONMENTAL SERVICES, INC., Tallahassee, FL, 1992 - Present 

Department Manager of UST Group--Senior Review of projects involving the assessment and remediation of 
contaminants at numerous sites located in South Carolina and North Carolina. The projects are conducted in 
accordance with guidelines established by the Federal Underground Storage Tank regulation (40 CFR 280 and 
281) or remedial investigation and feasibility studies under the National Priorities List (CERCLA). The 
assessments involve determination of the horizontal and vertical extent of contamination determination of 
chemical characteristics of the contaminants in order to design a remediation system, and modeling using 
computer simulation of the aquifer to design and predict the effectiveness of groundwater recovery/treatment 
systems. The remediation efforts consisted of either obtaining National Pollutant Discharge Elimination System 
Permits (NPDES) or permission from publicly owned treatment works (POTW) to discharge treated 
groundwater. The groundwater treatment systems design were based on limits established by either the NPDES 
permits or alternate limits as required by the NPDES permit under which the POTW operated. The work for 
these projects typically involves installation of groundwater quality monitoring wells, downhole surface geophysical 
methods, collection of hydrogeologic and geochemical data, surface water sampling, groundwater modeling, data 
analyses and evaluation, and report preparation and review. 

Trichloroethene Contamination Assessment, Columbia, South Carolina--Involved the offsite assessment and 
evaluation of solvent contaminants (primarily trichloroethene). The assessment was conducted under 
RCRA/CERCLA procedures and in accordance with USEPA and SCDHEC guidelines. The offsite assessment 
activities involved the use of direct push technology to determine soil and hydraulic characteristics and collection 
groundwater samples. The groundwater samples were analyzed onsite to allow for the rapid assessment of the 
horizontal extent of the contaminant plume. The field chemical analytical data was used to select locations for 
permanent offsite monitoring wells. The assessment also involved comprehensive sampling events of onsite wells, 
offsite wells, springs and a pond. A report was prepared which summarized data collected previously by others, 
the results of quarterly monitoring program and the data collected for the offsite assessment activities. 

Remedial Investigation/Feasibility Study (RI/FS), Columbia, South Carolina--Prepared a RI/FS workplan and 
implementation of the groundwater assessment portion of the workplan. Constituents of concern were volatile 
organic compounds, base/neutral/acid extractable compounds, pesticides, metals, and cyanide. The project was 
identified by the SCDHEC as a State Superfund project so the work was conducted under CERCLA procedures 
and USEPA and SCDHEC guidelines. The implementation of the groundwater assessment involved the 
installation of six groundwater quality monitoring wells, determination of aquifer hydraulic characteristics, 
collection of groundwater samples and chemical analyses of the samples for constituents on the hazardous 
substances listing. A data report was prepared to submit the information collected to the SCDHEC. 

Cyclohexane Remediation, Jackson, South Carolina--The project involved the remediation of a cyclohexane spill 
which occurred as a result of a train derailment. The work involved the review of the existing groundwater 
recovery system and the redesign of the existing system utilizing computer modeling to predict the effectiveness 
of a subsurface drain system. 
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Contamination Assessments--The projects involved hydrogeological and geochemical assessments at sanitary 
landfills, manufacturing facilities, specialty chemical manufacturing and industrial (Resource Conservation and 
Recovery Act [RCRA]) sites to determine the source and fate of priority pollutant contaminants in soils and 
groundwater. The assessments involve the determination of the horizontal and vertical extent of the 
contaminants (organic, non-organic compounds and metals), and determination of the chemical characteristics 
of the contaminant(s) in order to design a remediation system. The work involves the installation of groundwater 
quality monitoring wells, collection of hydrogeologic and geochemical data, data analyses and evaluation and 
report preparation and review. 

Environmental Insurance Program--Development of a self-fund insurance program for sanitary landfills and 
underground storage tanks that contain petroleum products in the State of North Carolina. The goal of the 
project was to collect a database with which a catalog existing environmental data and/or problems. These data 
were used to establish base line conditions at the facilities and formulate a database and monitor the 
development of potential environmental problems. The work involved the review of available regulatory records 
and site reconnaissance to obtain data which was used to identify and/or verify potential environmental risks at 
the sites and preparation of a report describing the condition of each site and development of a database. 

Landfill Siting and Design Projects--The projects involved the geotechnical and hydrogeologic exploration of 
sites for suitability as a sanitary landfill. The geotechnical exploration work involved soil test borings to 
determine the consistency of the soils as related to excavation equipment and to obtain soil samples for physical 
laboratory test. The laboratory tests were used to determine the suitability of the subsurface materials as daily 
and final cover and for liner material. The hydrogeologic exploration work involved the installation of temporary 
piezometers or permanent monitoring wells to determine the seasonal variations in the depth and flow directions 
of the groundwater. This information was used to determine the potential design depths to which the proposed 
landfills could be excavated and maintain a buffer distance in the groundwater table. 

Project Geologist of a project on the National Priorities List (CERCLA) that involved quarterly monitoring, the 
horizontal and vertical delineation of volatile organic compounds, and delineation of soils contaminated by metals 
and organic compounds. The work involved the review and summary of work conducted at the site, the 
collection soils and/or groundwater samples for priority pollutant chemical analyses. The results of these 
activities were compiled into a report that described the impacts that have occurred at the site and predicted the 
locations that be required for future monitoring wells to assess/monitor the migration of the contaminant plume. 

WESTINGHOUSE ENVIRONMENTAL AND GEOTECHNICAL SERVICES, Columbia, SC, 1987 -1989 
Senior Geologist 

POST BUCKLEY SCHUH AND JERNIGAN, Columbia, SC, 1985 - 1987 
Project/Senior Geologist 

LAW ENGINEERING TESTING COMPANY, Columbia, SC, 1980 - 1985 
Staff/Project Geologist 

CAROLINA GEOSCIENCE, Columbia, SC, 1978 - 1980 

EDUCATION 

B.S., Geology, 1978, University of South Carolina 

PROFESSIONAL LICENSES 

Certified Professional Geologist: Florida, South Carolina, and North Carolina 



WILLARD A. MURRAY, P.E., Senior Consultant for Technology Application 

EXPERIENCE SUMMARY 

As Senior Consultant for Technology Application, Dr. Murray is responsible for assuring that the engineering 
and scientific principles are consistent throughout all of the company's operations. Where appropriate, Dr. 
Murray participates in hydrogeologic investigations, studies, and designs on a managing as well as consulting 
basis. 

Dr. Murray's areas of expertise include groundwater hydrology, surface water hydrology, hydraulics of sediment 
transport, and hydraulic engineering. He has more than 20 years of experience in conducting both academic and 
applied research as well as consulting engineering in the areas of hydraulics, groundwater hydrology and 
hazardous waste management. He has served as technical and project manager for environmental impact 
assessments, hydrogeologic investigations to assess contaminant migration, and the design of remedial measures 
for uncontrolled hazardous waste sites. 

EXPERIENCE 

Assessment of Contaminant Migration Pathways, Eastern Pennsylvania. During his tenure as a Civil 
Engineering Professor at Lehigh University (1972-1979), Dr. Murray conducted a program consisting of a 5-day 
pumping test followed by numerical modeling of groundwater flow in the fractured limestone formations of 
eastern Pennsylvania to determine the probable source of TCE contamination in a community water well. 
Results (presented in court testimony) showed that although TCE had been illegally disposed in a nearby landfill, 
it was not the source of contamination of the community well. Dr. Murray also directed a special groundwater 
flow modeling study of the drawdown patterns in the fractured limestone bedrock formations in Saucon Valley, 
Eastern Pennsylvania, surrounding an underground mine at which groundwater was pumped to keep the mine 

dry. 

Site Characterization Studies for Underground Coal Gasification and NuclearWasteIsolationPrograms,U.S. 
Department of Energy. Dr. Murray performed a lead role in developing and executing hydrogeologic 
characterizations of sites for field scale experimental studies of in-situ gasification of underground coal formations 
and radionuclide migration in fractured granite. Both programs were concerned with potential environmental 
impacts. 

Assessment of Radionuclide Migration at the Nevada Test Site, U.S. Department of Defense. As part of the 
DOD underground test program at the Nevada Test Site, monitoring wells have been placed and are periodically 
sampled to detect if migration of radionuclides is occurring from test sites. During his tenure at the Lawrence 
Livermore National Laboratory, Dr. Murray was a member of the team which conducted this program. Also 
while at the laboratory he was involved with the design and execution of a radionuclide migration experiment. 
This experiment was conducted at the 1400-ft depth level in a granitic pluton to investigate the nature of 
groundwater flow and contaminant migration in a discrete fracture. 

Characterization and Clean-up of Organic Solvent Spills, California sites. During his tenure at the Lawrence 
Livermore National Laboratory, Dr. Murray was a member of the team which conducted this program. Also 
while at the laboratory he was involved with the design and execution of a radionuclide migration experiment. 
This experiment was conducted at the 1400-ft depth level in a granitic pluton to investigate the nature of 
groundwater flow and contaminant migration in a discrete fracture. 

Characterization and Clean-up of Organic Solvent Spills, California. Dr. Murray directed the investigation of 
contaminant migration from a leaking underground storage tank which contained waste solvents. The project 
included characterization of the contaminant plume, determination of potential impact, and the development and 
execution of a remedial action plan. Dr. Murray has also provided litigation support for a case involving a 
leaking underground solvent tank which caused water supply wells to be contaminated in the city of San Jose. 
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Assessment of Contamination from Former Coal Gasification Sites, New York State. Dr. Murray was site 
manager for one former coal gasification site and general consultant for others on a multi-site contract for New 
York State Electric and Gas. His responsibilities included oversight of all field activities, interfacing with the 
client and contract laboratories, scheduling, and monitoring the performance of project staff. 

EPA CERCLA Site Assessment Program, Florida. Under the EPA's CERCLA Site Assessment Program 
conducted by the Florida Department of Environmental Regulation, Dr. Murray has been technical director for 
the completion of 150 Preliminary Assessments and 15 Site Inspections at potential uncontrolled hazardous waste 
sites. His responsibilities included coordination of field teams; scheduling and monitoring of program progress 
and budgets; contact with FDER personnel; and technical advising and editing of site reports. 

RI/FS Studies at Superfund Sites in Illinois, Maine, Michigan, and New York. Dr. Murray has performed lead 
roles in many Superfund site investigations. In addition to planning and executing remedial investigations, he 
has directed computer modeling studies to evaluate various remedial alternatives for contaminated groundwater 
in both unconsolidated formations and underlying fractured rock. 

ADDITIONAL EXPERIENCE 

Dr. Murray prepared and presented a case study for a Superfund remedial action at a series of Air Force 
Installation Restoration Program Workshops. Comparisons between Superfund and the Installation Restoration 
Program were a major feature at the presentations. 

Dr. Murray presented an invited talk at the 1988 Northeastern GSA meeting in Portland, Maine, entitled 
"Mathematical Concepts of Flow Through Fractured Rocks". He will also be offering a three-day short course 
entitled "Flow Through Fractured Media" in November, 1988, sponsored by the University of Wisconsin 
Department of Professional Development. 

Dr. Murray is the author of numerous reports and articles concerning groundwater flow and contaminant 
migration. He is also active in part-time University teaching as well as with professional societies. 

EDUCATION 

Ph.D./Civil Engineering, 1970, University of Wisconsin 
M.S./Civil Engineering, 1966, University of Wisconsin 
B.S./Civil Engineering, 1965, University of Wisconsin 

PROFESSIONAL LICENSES 

Professional Engineer - California, Maine, Pennsylvania, Florida 

OTHER 

Dr. Willard A. Murray has 19 years of consulting, applied research and academic experience in the fields of 
hydrogeology and hydraulic engineering. His experience has stressed numerical modeling in groundwater and 
surface water hydrology. He has been responsible for environmental impact statements, hydraulic analysis and 
design of cooling water intake and outfall systems, surface water quality and quantity studies, hydrogeologic 
investigations to assess contaminant migration, and the design of remedial measures for uncontrolled hazardous 
waste sites. 

After receiving his Ph.D. from the University of Wisconsin, Dr. Murray was a Professor of Civil Engineering at 
Lehigh University, the University of Canterbury (Christchurch, New Zealand), and the University of Wisconsin 
where he taught and conducted research in hydraulics and fluid mechanics. Specific academic research has 
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involved thermal pollution of groundwater supplies in New Zealand, unconfined aquifer hydraulics, sediment 
erosion and deposition in rivers and the ocean, and heat transfer in groundwater flow. Applied research and 
development experience was obtained during his tenure as Geohydrology and Environmental Studies Group 
Leader at the Lawrence Livermore National Laboratory where he was involved with many projects dealing with 
groundwater flow, including nuclear waste isolation in deep geological formations, underground coal gasification, 
and fracture flow geohydrology. 

Dr. Murray has held positions as Western Region Coordinator of Waste Management Services for Dames & 
Moore in San Francisco; Chief Groundwater Hydrologist for Haley & Aldrich, Inc. in Cambridge, Massachusetts; 
and is currently Senior Consultant for Technology Application for the E.C. Jordan Co. in Portland, Maine. He 
maintains an active participant in academic endeavors by periodically teaching short courses through the 
University of Wisconsin and the University_of Maine; he also occasionally teaches a regular semester course at 
the University of Maine and Tufts University. He is a registered professional engineer in the, states of Maine, 
Pennsylvania, and California. 

Some of Dr. Murray's groundwater modeling experience includes: 

■ Development of a 2D finite element groundwater flow model which solves the flow equations for both 
unconfined (water table) aquifers as well as confined aquifers. The equation and a comparison of the 
unconfined vs. confined aquifer simulation are present in a 1977 Groundwater Journal paper. 

■ Directing student research in the evaluation and simulation of groundwater levels in the Saucon Valley 
of Eastern Pennsylvania as affected by a mine dewatering activity. 

■ Directing groundwater modeling efforts on behalf of the Nuclear Regulatory Commission for studies 
of groundwater flow and contaminant transport related to deep geologic isolation of nuclear waste. 
Several reports of these activities were published at the Lawrence Livermore National Laboratory. 

■ Groundwater modeling and court testimony for alleged groundwater contamination of a community 
water well by a landfill Superfund site in Eastern Pennsylvania. 

■ Supervision of groundwater modeling to assess remedial alternatives at a Superfund site in Illinois. A 
paper on this project was presented at the 17th Mid-Atlantic Industrial Waste Conference. 

■ Supervision of groundwater modeling of the flow in portions of the Atlantic Coastal AquiferS to assess 
the availability of additional groundwater supplies in areas of substantial municipal groundwater use. 

Dr. Murray is currently active on an in-house consulting basis to provide advice and guidance to groundwater 
modeling efforts throughout ABB Environmental Services, Inc. 
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PREVENTATIVE MAINTENANCE 

This section describes the routine preventative maintenance procedures followed 
by ABB-ES Florida Operations to prevent and/or minimize loss of field data or the 
generation of erroneous (inaccurate or imprecise) field data through equipment 
failure during field programs and to maintain sufficient field measurement 
equipment in a ready-for-use condition to support the general level and type of 
field activity performed by the office. These actions minimize inefficiency and 
expense due to excess field standby time. ABB-ES Florida Operations does not 
perform laboratory analyses, therefore preventative maintenance of laboratory 
instrumentation or apparatus is not discussed in this section. Preventative 
maintenance programs are described in the subcontractor laboratory's approved 
QAPP. 

1.0 ROUTINE MAINTENANCE  

Routine preventive maintenance of field equipment is performed by field staff and 
staging area staff at appropriate intervals and is checked preceding each 
sampling event. Ongoing maintenance is performed on a calendar year basis. In 
addition, sampling crews report on the performance of the equipment after each 
sampling event. Critical spare parts are kept in stock. Table 1-1 lists the 
maintenance activities and frequency for each type of field instrument used by 
ABB-ES Florida Operations. 	Any preventative maintenance activities to be 
performed on equipment in the field are the responsibility of the field 
operations leader (FOL). All issued equipment is accompanied by appropriate 
instrumentation/maintenance literature. 

For non-routine equipment which is rented, equipment is checked over prior to 
field issue by the project FOL or staging area specialist and any defects 
corrected prior to issue. The FOL is responsible for reading the instruction 
books and performing any needed field preventative maintenance. 

2.0 DOCUMENTATION 

Each article of field equipment requiring maintenance has its own log book keyed 
to serial number and/or identifying marks. These logs maintain documentation of 
all maintenance, repair, and issue dates. 

3.0 CONTINGENCY PLANS  

The primary contingency plan for equipment failure for field equipment issued by 
ABB-ES Florida Operations is the maintenance of an adequate set of spare parts 
and batteries for each type of model of equipment and periodic routine 
replacement. 	Appropriate spare parts, batteries calibration equipment, 
instruction and troubleshooting books and tools are issued with the equipment. 

As necessary, the staging area coordinator also takes part in prefield briefings 
to ensure that field team personnel have been trained to trouble shoot equipment 
that will be used during the field investigation. 
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The second contingency is that for most routine equipment there are at least two 
units and a replacement issue can be made on a 24 hour or less turnaround time. 
In addition, the ABB-ES Staging Coordinator maintains a file of equipment rental 
companies whose services can be utilized to temporarily replace any out-of-order 
equipment. In most cases an emergency purchase order for rental and shipment of 
the equipment can be made within 24 hours. If a piece of equipment fails in the 
field and cannot be immediately replaced, the schedule is evaluated and may be 
altered, with client knowledge and consent to accommodate equipment replacement 
or repair. 

Table 1-1 
ROUTINE PREVENTIVE MAINTENANCE ACTIVITIES 

Instrument 
	

Activity 
	

Frequency 

pH and conductivity 
meters 

LaMotte Chemical 
Products Model HA 
and Myron L 
Company Model 
EP11/pH 

Trimar Industries 
Model 333 Tripar 

PT DspH-1 

YSI-Model 33 
SCT Meter 

Thermometers 

Century Model OVA 
128 organic vapor 
analyzer 

ORS interface 
probe 

Check and clean probes, 
replace as necessary 

Check and clean electrodes 
Check batteries, replace 

as necessary 

Check probes and batteries, 
replace as necessary 

Check probes and batteries, 
replace as necessary 

Check batteries, replace 
as necessary 

Check and clean con- 
ductivity probe 

Check thermostat 

Clean primary filter 
Clean the particle filter 
Clean the sampling fixtures 
Clean the exhaust flame 

arrestor 
Leak checking, valve stems 

Clean reel and probe 
Replace batteries 

After each use 

After each use 
Before each use or 
monthly 

After each use 

After each use 

Before each use or 
monthly 

After each use or 
monthly 

Before each use 

Semiannually 
Semiannually 
Semiannually 
Semiannually 

Quarterly 

Quarterly, or as needed 
As needed 

No routine maintenance recommended by manufacturer. 
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Table 1-1 -- Continued 
ROUTINE PREVENTIVE MAINTENANCE ACTIVITIES 

Instrument 
	

Activity 
	

Frequency 

ORS Model EL-200 
groundwater moni-
toring system 

Photovac TIP 

Clean. transducers 

Check batteries and intake 
filter 

Clean or change lamp and 
ion cell assembly 

After use in toxic 
environment. 

Before each use 

At loss of sensitivity 

ISCO Sampler 
	

Check batteries, replace Before each use 
as necessary 

Replace silicone pump tubi ng Before each use 

Photovac 10S50 and 
HNU Model 311 gas 
chromatographs 

DrAger multi gas 
detector 

HNU Model PI 101 
photoionization 
analyzer 

Industrial Scientific 
HS2267 hydrogen 
sulfide meter 

MSA Model E oxygen 
indicator 

MSA Model 60 Gascope 
methane meter 

Industrial Scientific 
MX241 explosimeter 

Replace injection septa 
Replace column 
Replace pens 
Clean PID lamp (HNU 
only) 

Leak testing of the 
bellows pump 

Clean the metal screen 
Flush the pump with air 

Clean the light source 
window 

Screen replacement 

Replace electrodes 

Clean case 
Leak checks and flow 

rate checks 

Clean case 
Recharge batteries 

Daily when in use 
At decreased performance 
At decreased performance 
At loss of sensitivity 
(approximately biweekly 
during heavy use). 

Before each use 

Monthly when in frequent use 
In between each test 

Quarterly 

When clogged 

As necessary 

Regularly as needed 
Weekly when in regular use 

Regularly as needed 
Regularly as needed 
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OU1 SAMPLING AND ANALYSIS PLAN 
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SOUTHERN DIVISION 
DEPARTMENT OF THE NAVY 

NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON, SOUTH CAROLINA 

September 1991 

Prepared by: 

Geraghty & Miller, Inc. 
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Tampa, Florida 33624 
(813) 264-3500 
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1.0 PROJECT DESCRIPTION 

In accordance with the Federal Facilities Agreement (FFA), the 

U.S. Navy, through the Southern Division of the Naval Facilities 

Engineering Command, has prepared a Remedial Investigation/ 

Feasibility Study (RI/FS) Work Plan for potential sources of 

contamination (PSC) at the Naval Air Station (NAS) in Jacksonville, 

Florida (Site). As indicated in the Site Management Plan prepared 

for the Site (Volume 1), the Oil and Solvents Disposal Pits Area, 

Operable Unit 1 (OU1), was selected to be the first OU investigated 

during the RI/FS implementation process. 

The purpose of the RI/FS is to: (1) establish the presence of 

constituents of concern; (2) determine the areal and vertical 

distribution of constituents of concern in the soil, ground water, 

surface water, sediment, and air; (3) evaluate the potential for 

migration of constituents of concern to surrounding environments; 

(4) determine the risks to public health and the environment posed 

by-constituents detected at the site; (5) establish remedial action 

objectives; (6) identify potential techniques to meet the remedial 

action objectives; and (7) determine the scope of additional 

investigations/actions necessary to meet the goals of the RI/FS. 

To accomplish these objectives, the Navy will be required to 

conduct investigative tasks, including but not limited to, drilling 

soil borings, installing monitor wells, and determining the 

elevation of ground water and surface water bodies, as well as the 

collection of environmental samples of air, soil gas, soil, ground 

water, sediment, and surface water for analysis of various chemical 

and physical parameters. 

The sampling procedures that will be followed throughout the 

field investigations are detailed within this OU1 Field Sampling 

Plan (0U1 FSP) and follow sampling procedures as outlined in the 

USEPA Region IV Standard Operating Procedures/Quality Assurance 

Procedures Manual (SOP/QAM), February 1991. 	The OU1 FSP is 
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Appendix 5.4.2 of the OU1 Sampling and Analysis Plan. 

Appendix 5.4.1 of the Sampling and Analysis Plan is the OU1 Quality 

Assurance Project Plan (QAPjP), which has been prepared to ensure 

the quality of the field and laboratory analytical data. 

The OU1 FSP follows the format of the Basic Field Sampling 

Plan (BFSP) included as Appendix 4.4.2 of the Basic Site Work Plan 

(Volume 4). 	When feasible, sections of the BFSP have been 

incorporated by reference into this OU1 FSP. 

1.1 Project Background 

OU1, the Oil and Solvents Disposal Pits Area, is located in 

the south-central part of the Site. OU1 is comprised of two PSCs: 

PSC 26, the Old Main Registered Disposal Area, and PSC 27, the PCB 

Storage Area (Figure 1-1). 

Historical information indicates that PSC 26 was used as a 

disposal area for a wide variety of liquid waste materials, 

including solvents, paint thinners and strippers, and waste 

petroleum lubricants. Solid wastes disposed of at PSC 26 included 

construction debris, household waste, and industrial waste. PSC 27 

was used for outdoor storage of transformers containing PCB oils. 

Discharge of the oils has occurred and is suspected to have 

impacted soils and ground water in the vicinity of the storage 

area. In addition, vials of radioactive radium-based paints were 

also disposed of at PSC 26. The area of disposal was remediated by 

the Navy in 1974. 

Wastes disposed of in PSC 26 were either burned or bulldozed 

in unlined earthen pits or trenches. The pits were covered with 

soil and the area was leveled to grade. Previous investigations at 

the Oil and Solvents Disposal Pits Area have indicated the presence 

of Volatile Organic Compounds (VOCs), Base, Neutral and Acid 

Extractable Organic Compounds (BNAs), metals, petroleum 

TF533\VOL5\OUlFSPR1.W51 
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hydrocarbons, low-level radioactivity (soils only), and 

polychlorinated biphenyls (PCBs) in soil, ground water, and surface 

water. 

1.2 Scope of Work 

The Remedial Investigation (RI) of OU1 will attempt to 

identify areas, media, and constituents of concern while 

concurrently eliminating certain constituents, media, and areas 

within OU1 from future investigations. Data collection tasks and 

sampling procedures necessary to meet the objectives of the work 

plan for the Oil and Solvents Disposal Pits Area are outlined in 

the OU1 RI/FS Work Plan. These include the following tasks: a 

seismic survey (Section 5.4, OU1 RI/FS Work Plan), soil gas survey 

(Sections 2.2 and 4.2, Appendix 5.4.2, OU1 FSP), air sampling 

(Sections 2.1 and 4.1, Appendix 5.4.2, OU1 FSP), sediment sampling 

(Sections 2.3 and 4.5, Appendix 5.4.2, OU1 FSP), surface water 

sampling (Sections 2.3 and 4.5, Appendix 5.4.2, OUl FSP), soil 

sampling (Sections 2.4 and 4.3, Appendix 5.4.2, OU1 FSP), and 

ground-water sampling (Sections 2.5 and 4.6, Appendix 5.4.2, 

OU1 FSP). 

During the field work conducted in February 1991, surface 

gamma radiation measurements and soil sample analyses indicated 

that elevated levels of radioactivity (gross alpha, gross beta, 

radium-226, radium-228, and gross gamma) were present in the north-

west area of OUl. Prior to performing any of the OUl RI/FS Work 

Plan tasks in these areas, the Radiological Affairs Support Office 

(RASO) of the U.S. Navy will evaluate the elevated levels of 

radioactivity. If the RASO evaluation of the elevated areas has 

not been completed prior to commencement of the field program, the 

areas of concern will be fenced off and no work will be conducted 

in the area until the RASO evaluation is completed. The area of 

OU1 in which the elevated levels were found and the approximate 

location of the fence (if needed) are presented in Figure 1-2. 

TF533\VOL5\0U1FSPR1.W51 
1-4 



300' 	 0 	 300' 

LOCATION OF RADIOLOGICAL 
RESTRICTED AREA 

FIGURE 1 - 2 

RI/FS WORK PLAN 
FOR OU1 

NAS JACKSONVILLE 
SEPTEMBER 1991 

1-5 



Revision 1 

2.0 SAMPLING LOCATIONS 

Maps of the locations to be sampled at OU1 for air, soil gas, 

sediment and surface water, soil, and ground water are provided on 

Figures 2-1 through 2-5, respectively. The numbers of samples to 

be collected from each matrix and the analysis methods to be 

performed are presented in Table 1-1 of the QAPjP (Appendix 5.4.1). 

Sampling procedures to be used during the field investigations at 

OU1 are described in Section 4.0 of this OU1 FSP. 

2.1 Air Sampling 

Prior to performing field measurements, one upwind, two 

downwind, and one collocated downwind sampling sites will be 

selected with the aid of a wind indicating system. Selection of 

the upwind station will be made in an attempt to characterize 

background ambient air composition, while the downwind locations 

will be chosen to represent air quality near the downwind perimeter 

and to reflect the quality of the air impacting the local 

population. 

2.2 Soil-Gas Survey 

A soil-gas survey will be conducted at the Oil and Solvent 

Disposal Pits Area and the residential housing area to investigate 

the potential for contaminant transport and human exposure via 

soil-gas migration through the vadose zone. Sixty soil-gas probes 

will be installed during the investigation. Eleven permenant 

sample probes will be installed along the western and northern 

periphery of the family housing area as shown in Figure 2-1. The 

sample and analysis plan for the soil gas contained in Attachment 

B describes the details for the probe designs, sample collection, 

sample analyses, and field quality assurance and quality control. 

2-1 
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2.3 Surface Water and Sediment Sampling 

To determine the potential for contaminant migration from OU1 

via surface-water drainage and sediment transport, 31 surface-water 

and sediment samples will be collected in the drainage system 

within and in the vicinity of the Oil and Solvents Disposal Pits 

Area, in the ditch leading to the St. Johns River, and in the river 

(Figure 2-2). Each surface-water and sediment sample collected 

will be analyzed for the constituents listed in Table 1-1 of the 

QAPjP (Appendix 5.4.1) which include BNAs, VOCs, PCBs, metals, and 

radiological parameters (gross alpha, gross beta, radium-226, and 

radium-228). The pH, conductivity, temperature, dissolved oxygen, 

and salinity of surface-water samples will be measured using the 

procedures in Table 3-4 of the QAPjP (Appendix 5.4.1). 

2.4 Soil Sampling 

The soil sampling program has been developed to supplement 

existing data to assist in determining the horizontal and vertical 

extent of contamination, evaluate soil quality at OU1 for the 

Baseline Risk Assessment, and assist in the development of remedial 

alternatives. Soil sampling during the RI/FS field investigation 

will be performed at 93 locations which includes 32 of the 

locations sampled in February 1991 and 61 new locations. Each of 

the sample locations may have one or more depths from which samples 

may be collected. These depths include the surface (0 to 3 inches 

below land surface [bls]), the shallow subsurface (the most 

contaminated 6-inch interval between 24 and 48 inches bls), and the 

deep subsurface (the most contaminated 6-inch interval between 

24 inches bls to the water table). The location and depth of each 

proposed soil sample has been selected based upon historical data, 

the results of the February 1991 sampling event (OU1 Work Plan, 

Appendix 5.3.5), and the cone penetrometer survey (USACE, 1991). 

2-7 
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In addition to these soil sample within the PSC areas, twenty 

additional shallow soil samples and five background soil samples 

will be collected along the periphery of PSC 26 and analyzed for 

polychlorinated biphenyls. The goal, objectives, and methodologies 

for these samples are described in the sample and analysis plan 

contained in Attachment C. The periphery soil samples will be 

collected and analyzed in accordance with procedures and 

requirements specified in Appendix 5.4.1, Quality Assurance Project 

Plan, and 

Figure 2-3 - provides the location of 118 soil sampling 

locations within and outside of OU1. Fifty-seven of the sampling 

locations were previously sampled during the February 1991 sampling 

event (PSC 26, SLOO1 through SL055; and PSC 27, SLOO1 and SL002). 

Table 2-1 provides a list of the soil sample locations, depths from 

which soil samples are to be collected, and the groups of 

constituents to be analyzed for each sample. 

2.5 Ground-Water Sampling 

Twenty shallow surficial monitor wells and fourteen deep 

surficial monitor wells will be installed at the locations shown in 

Figure 2-4. In addition, five intermediate monitor wells may be 

installed at the locations shown in Figure 2-5 in the event that 

five deep soil borings encounter a water-bearing zone in the 

intermediate aquifer. Ground-water samples will be collected from 

each monitor well for analyses of the constituents listed in Table 

1-1 of the QAPjP (Appendix 5.4.1) which include BNAs, VOCs, PCBs, 

and radiological parameters (gross alpha, gross beta, radium-226, 

radium-228). 
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S1043 -- - - - - 	- X X X X X X 

S1044 - - - - 	- X X X X X X 

SL045 -- - - - - 	- _ ._  

S1048 -- - - - - 	- - 

$L047 - - - - - 	- X X X X X X 

S1048 X X X X X 	- - - - - - 

S1049 _ - - - - 	- - - - - - 

SL050 X X X X X 	- - - - - - - 

S1051 - - - - - 	- - - - - - 
S1052 X X X X X 	- - - - - - 

51053 - - - - - 	- X X X X X 

SL054 -- - - - - 	- - - - 
_ _ 

- SL055 - - - - - 	- - - - - - 

I 	S1058 - - - - - 	- - - 
- 

- - - - 

51057 - - - - - 	- - - - - - 
S1058 - - - - - 	- - - - - - - 
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_ - - - 
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S1081 - - - - - 	- - - - - - - 
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- - - - 	- - - - - - 
SL065 - - - - - 	-  - - - 
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4 S1088 X X X X X 	- - - - - 
SL087 -- - - - - 	- - - - - 
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SL070 - - - - - - - - - - 

londa I\L II( IS 11115 



Table 2-1. Soil Sample Locations, Depths, and Constituents for Analysis 	
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Sample 
Lacetion 

Maim Sulam Semple. p - ran) Shams Subsurface Samples pr- 4r bb) Deep Subbalsoa Samples 94' bb - OTN) 

13.4A4  VOCV mall MEIALS4/ RAOsi DO/3NQ 13NA VOC 	PCB 	METALS 	RAD DIOXIN BNA VOC PCI3 IlETALS RAD DIOXIN 

M.31 
SL071 X X X X X -- - - - - - - - 

SL072 X X X X X - - -- X X X X X - 

SL073 X X X X X - - X X X X X - 

S1074 X X X X X - - X X X X X - 

SLOTS X X X X X - - - - - - - - 

S/070 X X x' x x - 	 - 	- - - - - 
SL077 X X X X X - 	- 	- 	- x x x x x - 
SL070 - - x - - - 	- 	- 	- - - - - 
S/O/9 X X X X X - 	 -- 	 - -- X X X X X - 

S1080 X X X X X - 	- 	 - 	 - - - - - - - 

S1081 X X X X X - 	- 	 - 	 - - X X X X X - 

SL082 X X X X X - - 	- 	 - 	 - X X X X X - 

SL083 X X X X X - 	- 	 - 	 - X X X X X - 

S1081 X X X X X - 	- 	 - 	 - - - - - - 

S1.085 X X X X X - 	- 	 - 	 - - - - - 

KM X X X . 	X X - - 	- 	 - 	 - - - - - - 

SL087 X X X X X - 	- 	 - 	 - X X X X X - 

SLUM X X X X X - - 	- 	 - 	 - - - - - - - 

SL089 X X X X X - 	- 	 - 	 - - - - - - - - 

SL090 X X X X X - - - 	- 	 - 	 - - - - - - - 

S1.091 X X X X X - - 	- 	 - 	 - - - - - - - 
$1092 X X X X X - - - 	- 	 - 	 - - - - - - - - 

S1093 X X X X X - - 	- 	 - 	 - - - - - - - - 
S1094 X X X X X - - - 	- 	• 	- 	 - - - - - - - 
SLOGS X X X X X - - - 	- 	 - 	 - - - - - - - - 

S1090 X X X X X X - - 	- 	 - 	 - - X X X X X X 

$1097 - - - - - - 	- 	 - 	 - - X X X X X - 
$um - - - - - - - 	- 	- 	- - x x x x x - 
S1099 - - - - - - - 	- 	- 	- - X X X X X - 
$L 100 - - - - - - - 	- 	- 	- - X X X X X - 
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Table 2-1 Soil Sample Locations, Depths, and Constituents for Analysis 	
Page 4 of 4 

Sample 
Location 

Shallow Surface Samples 10 - 3' Wel Shallow Subsurface Samples 124' - 48' Hs) Deep Subsurface Samples 124" bls - MVO 

BNA*  VOC*  PCB' METALS41  RAD* 	DIOXIN*  BNA VOC PCB METALS RAD 	DIOXIN BNA 	VOC 	PCB 	METALS 	RAD 	DIOXIN 

SL101 — — X — — 	— — — — — — 	— — 	— 	— 	— 	— 	— 

SL102 — X — — 	— — — — — — 	— — 	— 	 —. 	— 
SL103 — X — — 	— — — — — — 	— — 	— 	 — 	— 
SL104 — X — — 	— — — — — — 	— — 	— 	 — 	— 	— 
SUM — X — — 	— — — — — — 	— — 	— 	 — 	— 	— 

SL106 — X — — 	— — — — — — 	— — 	— 	 — 	— 	— 
SL107 — X — — 	— — — — — — 	— — 	— 	 — 	— 	— 

PSC 27 

SL031 — — — — 	— — — — — — 	— — 	— 	 — 	— 	— 

SLOO2 — — — — 	— — — — — — 	— — 	— 	— 	 — 	— 

SL003 X X X X X 	— X X X X X 	— — 	— 	 — 	— 	— 

SLOO4  X X X X X 	— X X X X X 	— — 	— 	, 	— 	— 	— 	— 

SLOOS . 	X X X X X 	— X X X X X 	— — 	— 	 — 	— 	— 

SLO36 X X X X X 	— X X X X X 	— — 	— 	— 	 — 	— 

SLOO7 X X X X X 	— X X X X X 	— — 	— 	— 	— 	— 	— 

SLOOB X X X X X 	— X X X X X 	— — 	— 	 — 	— 	— 
SLOO9 X X X X X 	— X X X X X 	— — 	— 	 — 	- 
SLOW X X X X X 	— X X X X X 	— — 	— 	 — 	— 

SL011 X X X X X 	— X X X X X 	— — 	— 	— 	— 	— 	— 

lJ 1/ Base, Neutral, and Acid Extractable Organic Compounds • See Table 1.1 of the OAP? for specific analytical methods. 
2/ Volatile Organic Compounds - See Table 1.1 of the OAPjP for specific analytical methods. 
3/ Polychlorinated Biphenyls and Chlorinated Pesticides - See Table 1-1 of the OAPjP for specific analytical methods. 
4/ Metals - See Table 1.1 of the OAPjP for specific analytical methods - includes Cyanide. 
5/ Radiological Parameters - See Table 1.1 of the OAPjP for specific analytical methods. 
6/ Dioxin - See Table 1-1 of the OAPjP for specific analytical methods. 
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3.0 SAMPLE DESIGNATION 

A sample identification system has been developed to enable 

the field personnel to establish unique and appropriate 

identifications for each sample collected. 	This system 

incorporates the identifiers for each PSC, sample matrix, and 

sample location. The identification system has been designed to 

give reference to previously existing sample location 

identification numbers. The identification number will consist of 

a Site code, PSC code for both new or old PSC numbers, date code, 

sample matrix code, sample number, and sequence number. Each of 

these codes is described below and also in Section 3.0 of the BFSP 

(Appendix 4.4.2 of Volume 4). 

Site, Code. The Site code for all samples will be "J" for Naval Air 

Station, Jacksonville, Florida. 

PSC Code. The PSC code is the location code, e.g. 26. 

Date Code. The date code will consist of a four digit number. The 

first two digits refer to the month and the last two digits refer 

to the year. 

Sample Matrix Code. This code includes Field QC Samples. The 

sample matrix code will be a two letter (alpha) code that describes 

the type of sample matrix. The following codes will be used: 

o Soil: 	 SL 

o Sediment 	 SD 

o Surface Water: 	 SW 

o Ground water (Monitor Well): 	 MW 

o Soil Gas: 	 SG 

o Field blank (water): 	 FB 

o Equipment rinsate blank: 	 EB 

o Trip blank: 	 TB 

o Replicate 	 RP 

TF533\VOL5\CUlFSPR1.W51 3 - 1 



Sample Number Code. The sample number code will be a three digit 

number starting with 001 and proceeding sequentially 002, 003, etc. 

Sample Seauence Code. The sample sequence code will be a single 

digit letter starting with A and proceeding sequentially B, C, etc. 

The sample sequence code is used for samples collected at multiple 

depths at the same sample location will be assigned sequentially 

with depth. If only one depth is sampled during a sample event then 

the sample sequence number will not be used. 

Examples. 	The following numbers are provided as examples to 

illustrate how the sample coding will work for each matrix. Assume 

samples were collected in January of 1991. 

Soil Samples (single depth): 

J260191SLOO1 (single depth) 

Soil Samples (multiple depth, 0 - 3 inches bls 

and 24 - 36 inches bls): 

J261A91SLOO1A (0 - 3 inches bls) 

J260.191SLOO1B (24 - 36 inches bls) 

Sediment Samples: J260191SD001 

Soil Gas Samples: J260191SG001 

Surface Water Samples: J260191SW001 

Field QC Samples: 

Field Blanks: J260191FB004 

Equipment Blanks: J260191EB005 

TF533\VOL5\OUlFSPR1.W51 	
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4.0 SAMPLING PROCEDURES  

Field procedures that will be conducted at OU1 are described 

in this section. Where appropriate, the sampling protocols conform 

to and reference methods presented in the BFSP, Appendix 4.4.2 of 

the Basic Site Work Plan (Volume 4). 

4.1 Air Sampling 

Prior to performing field measurements on each day of the test 

program, upwind and downwind sampling sites will be selected with 

the aid of a poitable wind indicating system. The meteorological 

monitoring station will consist of a Qualimetrics Windicator 

portable meteorological system (or equivalent) for determination of 

wind speed and direction, a Taylor Field Barometer (or equivalent), 

and two mercury in glass thermometers for the determination of 

surface and ambient temperature. Selection of the upwind station 

will be made in an attempt to characterize background ambient air 

composition, while the downwind locations will be chosen to 

represent air quality near the downwind perimeter and to reflect 

the quality of the air impacting the local population. 

A general Windrose figure for the National Weather Service 

station in Jacksonville, Florida is presented as Figure 4-1. The 

figure illustrates that the winds are predominately from the west. 

Assuming these average wind conditions persist during sampling, the 

upwind sampling location will be to the west of OU1 and the 

downwind sampling locations will be to the east of OU1 near the 

Navy housing area. Actual sampling location selection will be 

based on the current meteorological conditions on the day of 

testing. 

The true impact of OU1 on ambient air quality will be 

determined by deducting measured upwind levels (local background) 
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from downwind concentrations. 	During each test period, 

meteorological data including ambient temperature, soil surface 

temperature, barometric pressure, wind speed, and wind direction 

will be recorded at 15-minute intervals. If during testing a shift 

in wind direction is observed, the test will be temporarily stopped 

to permit an assessment of the true wind direction. In the event 

that a sustained shift in average wind direction of greater than a 

45 degree angle occurs, the sampling stations will be repositioned 

to maintain their upwind/downwind orientation with respect to the 

wind. 

4.1.1 Particulate Matter and Metal Sample Collection 

Total suspended particulate matter (TSP) ranging in size from 

25 to 50 micrometers (gm), and inorganic metals will be determined 

through the use of General Metal Works GMWS-2310 ACCU-VOL high-

volume air samplers (or equivalent) in accordance with the method 

presented in 40 CFR Part 50, Appendix B, Reference Method for the 

Determination of Suspended Particulate Matter in the Atmosphere 

(High-Volume Method) and the U.S. Environmental Protection Agency's 

(USEPA) DRAFT Contract Laboratory Program Statement of Work (CLP 

SOW) for the Analysis of Ambient Air Samples. 

Prior to field sampling, all flow controlled samplers will be 

calibrated with a General Metal Works Model G33ST, NBS traceable, 

Variable Resistance Calibrator(or equivalent) at the designated 

sample flow rate. Calibrations will be performed in accordance 

with the procedures documented in the Federal Register, Volume 47, 

Number 234, pp. 54896-54921. 	A calibrated flow rate of 

approximately 42 cubic feet per minute (CFM) will be maintained by 

the integral electronic flow controller in each unit. A nominal 

sample volume of 286 cubic meters (m3) will be obtained for the 

4-hour test period. 

A Gelman Type A/E 8 x 10 inch glass fiber filter will be used 

as a collection medium for TSP and inorganic metals. Prior to 
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sampling, each filter will be stamped with a unique identification 

number and weighed after moisture equilibration. A filter will be 

selected at random from the stamped lot and submitted for blank 

analysis prior to field sampling to assure acceptable levels of the 

target analytes. 

Prior to sampling, the sampler identification number, blower 

number, sampling location, filter number, and other sampling 

information will be recorded on the field data sheet. To initiate 

sampling, the shelter of the high-volume sampler will be opened and 

the face plate and support screen are cleaned prior to installation 

of the glass fiber filter. A numbered preweighed glass fiber 

filter will be then installed on the screen support and locked in 

place by tightening the face plate retaining wing nuts. 	The 

initial elapsed time reading will be recorded and the blower will 

be turned on. Sampling rate will be controlled by the internal 

flow controller at the preset calibrated rate and no adjustments 

are necessary. The manometer reading for the motor outlet orifice 

will be recorded for comparison with the post-test reading. The 

unit will be observed during sampling to assure proper unit 

operation. 

Upon completion of sampling, the face plate will be removed 

and the filter will be checked for signs of leakage or physical 

damage that may have occurred during sampling. The filter is 

folded lengthwise at the middle with the exposed side in. If the 

collected sample will not be centered on the filter, the filter 

will be folded so that only the deposit touches the deposit. The 

filter will then be placed into the numbered folder. The final 

elapsed time reading will be recorded on the field data sheet and 

the sample information will be added to the chain-of-custody form. 

Each day, one unused stamped glass fiber filter will be 

selected at random in the field to serve as a trip blank. These 

blanks will be analyzed for target metals to determine the presence 

of background levels of metals in the filter media either initially 
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or through random field contamination. In addition, one downwind 

sampling location will be selected daily for operation of a 

collocated sampler. The results from the collocated samplers will 

be reviewed to assess the precision of the method. Collection of 

a collocated sample is described in Section 8.1.5 of the QAPjP 

(Appendix 5.4.1). 

Upon receipt of the sample filters at the laboratory a 

gravimetric determination of TSP will be performed. The filters 

will be equilibrated for 24 hours at a relative humidity of less 

than 50 percent and at 15°C to 30°C. The equilibrated filter will 

be weighed to the nearest microgram and the weight will be 

recorded. Duplicate weighings are performed until the weight is 

stable. The concentration of TSP will be calculated by dividing 

the difference in final and initial filter wl,ght in micrograms by 

the total air volume sampled as corrected to standard conditions of 

77°F and 29.94 inches of mercury. 

The sample filter will be subdivided by the laboratory as 

follows. Upon sample receipt, the filter will be cut into five 

equal strips. 	Two strips are submitted for preparation and 

analysis by the USEPA SW-846 Method 3010/6010. 	One will be 

submitted for preparation and analysis by USEPA Method 3020/7000, 

one will be submitted for Hg analysis by the cold vapor method and 

one will be maintained as a backup. The target analyte list is 

presented in Table 3-3 of the QAPjP (Appendix 5.4.1). 

4.1.2 Base, Neutral, and Acid Extractable Organic Compounds and 
Polychlorinated Biphenyl Collection 

BNAs and PCBs in both solid and vapor phase will be obtained 

using General Metal Works PS-1 PUF samplers (or equivalent). These 

samplers incorporate a 4-inch diameter glass fiber filter for the 

collection of particulate bound organics and a glass cartridge 

containing approximately 25 grams of equal amounts of precleaned 

XAD-2 and PUF adsorbent resins for the collection of vapor phase 

organic constituents. 
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The general sampling procedure follows applicable 

specifications of USEPA Method TO-13 from the Compendium of Methods 

for the Determination of Toxic Organic Compounds in Ambient Air, 

EPA 600/4-09/017, June 1988 and the USEPA DRAFT CLP SOW for 

Analysis of Ambient Air Samples. The procedures will be modified 

to include a dual sorbent module composed of PUF and XAD-2 resins. 

A summary of the BNA and PCB target compound list is presented in 

Table 3-3 of the QAPjP (Appendix 5.4.1). 

Calibrations of the orifice and magnehelic gauge will be 

performed in accordance with Section 11.2.2 of Method TO-13, and 

utilize a General- Metal Works Model GMW-40, NBS traceable, orifice 

calibrator (or equivalent). The sampler flow rate calibration 

procedure will be performed through the use of a flow-check dummy 

sampling module containing a filter and adsorbent cartridge. A top 

loading NBS traceable orifice calibrator will be added to the top 

of the module. The sampler will be turned on and the magnehelic 

gauge reading will be recorded at a series of orifice settings and 

corrected to standard conditions. The top loading orifice readings 

are also recorded and corrected. Barometric pressure and ambient 

temperature are recorded during the calibration. A calibration 

curve or linear regression equation will then be prepared for each 

unit relating the corrected magnehelic reading to the true flow 

volume and orifice set points are calculated for various potential 

operating temperatures and barometric pressures. A sample flow 

rate of approximately 3 CFM will be maintained for each test 

resulting in a sample volume of 20 m3  over the 4-hour test. 

Prior to sampling, the glass fiber filters are heated at 600°C 

for 5 hours. The filters, PUF, and XAD-2 resins are extracted with 

methylene chloride in a Soxhlet apparatus and vacuum dried. A 

filter/module blank of less than 10 nanograms per filter of the 
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target constituents is acceptable for field use. 	Surrogate 

compounds are then spiked on the resin and the module will be 

labeled for field use. 

To initiate sampling, the sampling module (glass fiber filter 

and dual sorbent module) will be assembled and installed in a 

precalibrated sampler. 	The ambient temperature, barometric 

pressure, and initial elapsed time meter values are recorded. 

Referencing the calibration curve, the orifice will be adjusted 

using the flow control valve as necessary to provide the desired 

flow rate. 	The sampler will be observed during testing and 

maintained at the initial orifice setting by adjusting and 

recording magnehelic readings at 15-minute intervals during the 

test. At the end of the test, the final sample reading will be 

recorded and the sampling module will be removed from the sampler. 

The filter will be folded in half (sample side inward) and placed 

along with the dual sorbent cartridge into a labeled container 

which will be wrapped in aluminum foil for protection from light 

mediated photodegradation. The labeled container will then be 

stored on ice in a cooler prior repacking and shipment to the 

laboratory. 

One glass fiber filter and dual sorbent module containing PUF 

and XAD-2 resin will be randomly selected each day of sampling to 

serve as a daily trip blank. All trip blank samples will undergo 

extraction procedures identical to field samples to determine 

background quantities of BNAs. Trip blank levels should not exceed 

10 nanogram per constituent for either the filter or dual sorbent 

module. One downwind sampling location will be selected daily for 

collocated sampling as described in Section 8.1.5 of the QAPjP 

(Appendix 5.4.1). The results from the collocated samplers will be 

used to determine the precision of field collection and analytical 

procedures. 
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4.1.3 Volatile Organic Compound Sample Collection 

Target volatile organic compounds will be collected utilizing 

a Tenax adsorbent module in accordance with applicable 

specifications of USEPA Method TO-1 and the USEPA DRAFT CLP SOW for 

Analysis of Ambient Air Samples. 

Tenax adsorbent modules are preconditioned for use by 

heating at 400°C for at least 16 hours while purging with nitrogen 

at 100 ml/minute. The module will be allowed to cool, spiked with 

field procedure surrogate standards, and sealed in a clean storage 

tube until field use. The Tenax module measures 4 mm I.D. by 11.5 

centimeters (cm) long. 

A sample flow rate of 200 cm3/minute will be maintained for 

the TO-1 adsorbent train through a calibrated critical flow 

orifice. Maintaining a vacuum of 17 inches of mercury or greater 

downstream of the orifice will verify attainment of critical flow 

conditions. 

Prior to use each orifice will be calibrated using a bubble 

calibration meter (mini-BUCK Model M-5, or equivalent) with a 

calibration adsorbent module in-line. 	Calibrations will be 

performed before and after field testing in accordance with 

Section 2.2 of the Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume II: Ambient Specific Methods. The 

true sampling rate for the test period will be calculated as the 

average of the pre-test and post-test calibrations. Based on the 

nominal flow rate of 25 cubic centimeters (cc)/min, a total sample 

volume of 0.048 m3 will be obtained for the 4-hour test. 

To validate collection and adsorption efficiency of the Tenax 

module, a breakthrough module will be collected in series with the 

primary module at one sampling location daily as described in 

Section 8.1.5 of the QAPjP (Appendix 5.4.1). The second trap will 

TF533\VOL5\CUlFSPR1.W51 	
4-8 



be analyzed separately to determine potential compound 

breakthrough. 

One Tenax module will be selected at random on each day of 

testing to serve as trip blanks. The blank will be analyzed for 

target VOCs to determine background quantities of VOCs in the Tenax 

resin media initially present or through random field 

contamination. This analysis must demonstrate the required blank 

level of 10 nanograms per constituent per cartridge. One downwind 

sampling location will also be selected daily for collocated 

sampling. 	The results from the collocated samplers will be 

reviewed to determine the precision of the field sampling 

procedure. 

Prior to sample collection, the sampling flow rate will be 

verified using a dummy flow-check cartridge and recorded. Ambient 

temperature, barometric pressure, and start time will be recorded 

and sampling initiated. 	During sampling the critical orifice 

vacuum will be monitored to assure that critical flow conditions 

are attained. 

Upon completion of the sampling period, the cartridge will be 

removed, the endcaps replaced, and the cartridge stored on ice in 

a cooler prior to repackaging and shipment to the laboratory. The 

final sample flow rate will be verified through the use of a dummy 

flow-check cartridge and field values are recorded. 	Ambient 

temperature, barometric pressure, and finish time are recorded. 

Following receipt of the samples by the laboratory and prior 

to analysis the Tenax module will be purged with 2 to 3 liters of 

zero grade dry air (in the same direction as sample flow) to remove 

adsorbed moisture. Samples will be analyzed for VOCs by a thermal 

desorption purge and trap technique in accordance with USEPA Method 

5040/8240. Specific compounds of concern will comprise the USEPA 

Method 8240 list as presented in Table 3-3 of the QAPjP 

(Appendix 5.4.1). 

TF533\VOL5\OUlFSPR1.W51 	
4-9 



4.1.4 Air Sampling Quality Control Procedures 

Prior to field sampling for metals, two unused 8 x 10 inch 

glass fiber filters will be acid digested and analyzed by the 

appropriate methods.. Two filter and PUF/XAD-2 adsorbent module 

pairs will be soxhlet extracted and analyzed in accordance with 

USEPA Method 8270 and USEPA Method 8080 to determine the background 

levels of BNAs and PCBs in the filter and PUF/XAD-2 components. 

These analyses are necessary to ensure that the filter and resin 

backgrounds are sufficiently low to enable detection of trace 

ambient concentration of target analytes. Two Tenax modules will 

be analyzed in accordance with USEPA 5040/8240 for the USEPA Method 

8240 target compound list to assure that no analytes are present in 

a quantity above the practical quantitation limit of the method. 

To determine field bias and matrix effects of the sampling 

procedure for BNAs, PCBs, and VOCs, known quantities of surrogate 

standards will be added to the XAD-2/PUF module and Tenax module 

cartridges prior to sampling. The quantity of surrogate recovered 

will be compared with the known amount added to the sample to 

determine bias introduced during sampling. 

To verify the desorption efficiency and overall accuracy of 

the analytical procedure for BNAs and VOCs, known quantities of 

different surrogate standards from above will be added to the 

XAD-2/PUF module prior to extraction and to the Tenax module prior 

to analysis. The quantity of surrogate recovered will be compared 

with the known amount added to the sample to determine the overall 

efficiency of the analytical technique. 

4.2 Soil-Gas Survey 

Prior to the soil-gas survey, local ground-water levels and 

seasonal fluctuation will be evaluated. Within a two foot radius 

of the proposed probe location surface vegetation and soils will be 

removed with a pre-cleaned stainless steel scoop to a depth of 
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approximately 3 inches. 	Soil-gas samples will be collected 

utilizing a soil-gas probe driven to five feet bls with a slide 

hammer. 

4.2.1 Soil-Gas Probe Construction and Installation 

The soil-gas probes will be constructed of stainless steel 

probes with approximately 3/4-inch outer diameter (O.D.) by 1/4- 

inch inner diameter (I.D.). Probes will be decontaminated and 

installed in accordance with the Soil Gas Survey Sampling and 

Analysis Plan contained in Attachment B, herein. 

4.2.2 Soil-Gas Sampling and Analysis 

Following soil-gas probe installation, a sampling pump will 

be attached to the top of the soil-gas probe and the probe 

evacuated as described in Attachment B. After purging the probe, 

the soil-gas sample will be collected in a 1.0 liter TedlarTM  bag 
for laboratory analysis. The specific list of VOCs to be analyzed 

are presented in Table 4-1. Additionally, methane will be used as 

an indicator of subsurface gas migration. Methane gas measurements 

will be made on the 1.0 liter soil-gas sample using an Organic 

Vapor Analyzer (OVA) flame ionization detector. QA/QC procedures 

are described in Attachment B. 
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Table 4-1. Soil-Gas Target Analyte List. 

Analyte 	 Estimated Detection Limit 
Ag/1 (ppb) 

Benzene 	 1 

n-butyl acetate 	 1 

Chlorobenzene 	 1 

Ethyl acetate 	 1 

Methylene chloride 	 1 

Methyl Ethyl ketone 	 1 

Methyl Isobutyl ketone 	 1 

Tetrachloroethene 	 1 

Toluene 	 1 

Trichloroethene 	 1 

Xylene(s) 	 1 

4.3 Surface and Subsurface Soil Sampling 

The soil sampling program will be designed to evaluate 

the presence of contaminants in the surface soil (0-3 inches bls), 

shallow subsurface (24-48 inches bls) and deep subsurface soil 

(>48 inches bls). 	Soil samples will be collected utilizing a 

variety of techniques depending on the depth from which the which 

the sample will be collected and the subsurface conditions 

anticipated and/or encountered. 

4.3.1 Surface Soil Sampling 

Prior to sampling, leaves, grass, and surface debris will 

be removed from the area to be sampled using a pre-cleaned 

stainless-steel trowel or spoon. Surface samples will then be 

collected from 0-3 inches bls using a different pre-cleaned 

stainless trowel or spoon. Sufficient sample should be collected 
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required sample bottles and placed into a glass or stainless steel 

bowl for mixing prior to filling the sample containers. 

Soil samples collected for analysis of VOCs will be 

transferred to the appropriate bottles without mixing as soon as 

possible after the sample is obtained. Soil samples collected for 

chemical analysis of other constituents will be thoroughly mixed 

before being placed in the appropriate sample containers. Sample 

containers will then be placed into coolers containing ice pending 

repackaging and shipment. Sample containers, preservatives and 

holding times are provided in Table 4-1 of the QAPjP 

(Appendix 5.4.1). A list of sample locations and the constituents 

groups to be submitted for laboratory analysis is provided in 

Table 2-1 (of this OU1 FSP) for each surface soil sample location. 

The complete list of constituents included within each group is 

presented in Table 1-1 of the QAPjP (Appendix 5.4.1). 

4.3.2 Shallow Subsurface Soil Sampling 

Shallow subsurface soils will be collected from a discrete 

six-inch interval between 24 inches bls and 48 inches bls. Before 

each of the subsurface soil samples is collected, a pilot borehole 

will be drilled to 48 inches bls using a stainless steel hand 

auger. Visual observations and organic vapor measurements will be 

performed on each sample at 1-ft intervals. A second borehole will 

be hand-augered adjacent to the pilot borehole to collect a sample 

from the interval that appeared the most significantly impacted 

based on the visual observations and OVA measurements of soil from 

the pilot borehole. 

Prior to drilling each borehole, leaves, grass, and surface 

debris will be removed from the area using a pre-cleaned stainless 

steel scoop or spoon. Samples collected for VOC analysis will be 

placed immediately into the appropriate sample containers without 

mixing. The remaining sample will then be placed into a glass bowl 

for mixing prior to filling the appropriate sample containers. 
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Sample containers, preservatives and holding times are provided in 

Table 4-1 of the QAPjP (Appendix 5.4.1). A list of sample locations 

and constituent groups to be submitted for laboratory analysis is 

provided in Table 2-1 for each subsurface soil sample location. 

The complete list of constituents included within each group is 

presented in Table 1-1 of the QAPjP (Appendix 5.4.1). 

REMAINDER OF PAGE LEFT INTENTIONALLY BLANK 
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4.3.3 Deep Subsurface Soil Sampling 

Deep subsurface soil samples will be collected from a discrete 

6-inch interval between 24 inches bls and the water table. Before 

each of the deep subsurface samples is collected, a pilot borehole 

will be drilled to the water table or to a maximum of ten feet in 

depth using a portable power or hand auger to characterize the deep 

subsurface soils. 	Visual observations and organic vapor 

measurements using a Foxboro Model 128 OVA (or equivalent) will be 

performed at each 1 foot interval between 24 inches bls and the 

water table (ten feet maximum). Following the boring of the pilot 

borehole, a second boring will be drilled adjacent to the pilot 

borehole to collect a sample from the interval within the second 

boring that appeared the most significantly impacted based on the 

visual observations and OVA measurements of soil from the pilot 

borehole. 	The second boring will be advanced to a depth 

approximately six inches above the selected interval using the 

portable power auger. The sample will be collected with a pre-

cleaned stainless steel auger. 

Prior to drilling each borehole, leaves, grass, and surface 

debris will be removed from the area using a pre-cleaned stainless 

steel scoop or spoon. Samples collected for VOC analysis will be 

immediately placed in the appropriate sample containers. Samples 

for all other analyses will be placed into a glass bowl and 

thoroughly mixed prior to placement into the appropriate sample 

containers. Sample containers will then be placed into coolers 

containing ice pending repackaging and shipment. Sample containers, 

preservatives and holding times are provided in Table 4-1 of the 

QAPjP (Appendix 5.4.1). A list of sample locations and constituent 

groups to be submitted for laboratory analysis is provided in 

Table 2-1 of this OU1 FSP for each deep subsurface soil sample 

location. 
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4.4 Deep Soil Borings 

Five deep soil borings will be drilled to approximately 150-ft 

deep at the locations identified in Figure 2-5. During drilling, 

split-spoon samples will be collected at continuous 2-ft intervals 

and the physical characteristics will be described using the 

Unified Soil Classification System (USCS). 	Organic vapor 

concentrations of each sample will be measured by the headspace 

method using an OVA. Shelby tube samples will be selected by the 

field geologist based on the physical characteristics of clays 

which represent a confining layer. Shelby tube samples which are 

collected will be submitted for geotechnical analysis for the 

following properties: 

o Atterburg Limits 

o Moisture Content 

o Porosity 

o Dry/Wet Bulk Density 

4.5 Surface Water and Sediment Sampling 

To determine the potential for contaminant migration from OU1 

via surface water drainage and sediment transport, surface water 

and sediment samples will be collected in the drainage system 

around the Oil and Solvents Disposal Pits Area, in the ditch 

leading to the St. Johns River, and in the River. Twenty-nine 

samples will be collected at the locations on Figure 2-2. These 

locations should enable determination of those sections of the 

ditches that are being potentially impacted by ground-water and 

waste discharge. These are also the same locations where samples 

will be collected in association with the ecological inventory as 

described in Section 5.1 of the OU1 Work Plan. If surface-water 

was historically present at the selected sampling locations but 

unavailable during the field sampling program, sediment samples 

will be still be collected. Sediment sampling logs will reflect 

that a corresponding surface-water sample was not collected. 
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4.5.1 Surface Water Sampling 

Surface-water samples will be collected using several 

different techniques. 	Based on the site conditions and the 

proposed sampling locations (Figure 2-2), samples will be collected 

one of four ways: 1) from a bridge, 2) from a catwalk, 3) from a 

boat, or 4) while wading. 

As shown in Figure 2-2, the majority of the proposed locations 

are in the drainage ditches within and in the vicinity of OU1. The 

drainage ditch varies in width from approximately 10 feet to 25 

feet. 	In areas where the width of the drainage ditch is 

sufficiently narrow, an aluminum catwalk will be placed across the 

ditch allowing the sampler access to the surface water. Surface-

water samples will then be collected from the top six inches of the 

water column equidistant from the banks. 

When the width of the ditch is too wide to use the catwalk and 

too shallow to allow sampling from a boat, then the sampler will 

wade very slowly into the center of the surface-water body, and 

allow sediments to settle prior to sampling. It is anticipated 

that wading will take place in the wetlands located southeast of 

OU1. In areas of the drainage canal where the water is deep enough 

and for samples collected in the St. Johns River, a boat will be 

used to assist in sample collection. At sampling points located 

immediately adjacent to bridges, weirs, or culverts, samples will 

be collected by standing on the structure and obtaining the sample 

from the center of the ditch at approximately six inches below the 

surface. 

All samples will be collected using either a precleaned bottom 

filling teflon bailer, a precleaned beaker, or by directly dipping 

the sample bottle into the surface water body. Sample containers, 

preservatives and holding times are provided in Table 4-1 of the 

QAPjP (Appendix 5.4.1). Surface water samples will submitted for 

laboratory analysis of target compound list (TCL) VOCs, TCL BNAs, 
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PCBs, target analyte list (TAL), and radiological parameters (gross 

alpha, gross beta, radium-226, and radium-228) using the procedures 

listed in Table 1-1 of the QAPjP (Appendix 5.4.1). 

Following sample collection samples will be placed into 

coolers containing ice pending repacking and shipment to the 

appropriate laboratories. All sampling equipment will be 

decontaminated as described in Section 4.9.1. 

4.5.2 Sediment Sampling 

The sampling strategies discussed in Section 4.5.1 will be 

used for the collection of sediment samples. Sediment samples will 

be collected using either a ponar dredge or a core sampler. 

4.5.2.1 Ponar Dredge 

In waters of sufficient depth where use of a boat is required, 

the ponar dredge will be used to collect sediment samples. The 

dredge will be operated by slowly lowering the dredge into the 

water column. Upon contact with the bottom sediments, a locking 

mechanism releases which closes the dredge. The dredge will then 

be returned to the surface and water captured in the top gently 

drained to minimize the loss of organic flocks and fines that may 

be present. The dredge will then be opened and the contents placed 

into a glass bowl. 

Samples for VOCs analysis will immediately be placed into the 

appropriate containers without mixing. The remainder of the sample 

will be thoroughly mixed prior to placement into the appropriate 

sample containers. Sample containers, preservatives and holding 

times are provided in Table 4-1 of the QAPjP (Appendix 5.4.1). 

Sediment samples will be collected and submitted for laboratory 

analysis of TCL VOCs, TCL BNAs, PCBs, Pesticides, TAL, and 

radiological parameters using the methods listed in Table 1-1 of 

the QAPjP (Appendix 5.4.1). Following sample collection, samples 
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will be placed into coolers containing ice pending repacking and 

shipment to the appropriate laboratories. All sampling equipment 

will be decontaminated as described in Section 4.9.1. 

4.5.2.2 Core Sampler 

In shallow waters, a stainless steel core tube will be used 

for sediment collection. When wading, caution will be exercised 

not to disturb the area to be sampled. The core tube will be 

pushed into the sediment until only four inches or less of the tube 

is above the sediment-water interface. 	If hard or coarse 

substrates are encountered, the tube will be gently rotated while 

it is pushed to facilitate greater penetration and cut down on core 

compaction. The tube will then be capped with a Teflonfi4  plug or 

a sheet of Teflonfi4  held in place by a rubber stopper or cork. 

After capping, the tube will be slowly extracted. The negative 

pressure and adherence of the sediment to the core tube should keep 

the sample in the tube. Before pulling the bottom part of the core 

above the water surface, it will be capped with sheet of Teflonfi4. 

To help prevent contamination from direct contact between the 

sampler's hand and the upper part of the tube, a collar-type device 

constructed of stainless steel with a circular recess to accept the 

top of the tube will be used to push the tube. The recess will 

have a hole in it to allow water to pass through when pushing the 

tube in. After the tube is driven in, a wide circular motion will 

be used to help loosen the core for removal. The collar device 

will be removed and the top of the tube capped (as described above) 

before removing it from the water. Upon removing the core from the 

water, the core will be opened and extruded and the contents will 

be placed in a glass bowl. 

Samples for VOCs analysis will immediately be placed into the 

appropriate containers. 	The remainder of the sample will be 

thoroughly mixed prior to placement into the appropriate sample 

containers without mixing. Following sample collection, samples 
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will be placed into coolers containing ice pending repacking and 

shipment to the appropriate laboratories. 	Sample containers, 

preservatives and holding times are provided in Table 4-1 of the 

QAPjP (Appendix 5.4.1). Sediment samples will be submitted for 

laboratory analysis of the parameters previously listed in 

Section 4.5.2.1. All sampling equipment will be decontaminated as 

described in Section 4.9.1. 

4.6 Ground-Water Sampling 

Twenty shallow -  surficial monitor wells and fourteen deep 

surficial monitor wells will be installed at the locations shown in 

Figure 2-4. Ground-water samples will be collected from each 

monitor well and submitted for laboratory analysis of TCL VOCs, TCL 

BNAs, PCBs, Pesticides, total and dissolved TAL metals, cyanide, 

and radiological parameters (gross alpha, gross beta, radium-226, 

and radium-228) using the methods listed in Table 1-1 of the QAPjP 

(Appendix 5.4.1). 

When sampling monitor wells, water level measurements and 

sample collection will be conducted no sooner than 48 hours after 

well installation and development. Upon arriving at the well, the 

well will be checked for above-ground damage and the concrete 

collar for structural integrity. The well will be unlocked and the 

well cap removed (a wrench may be required), new plastic sheeting 

placed around the well, and the top of the well casing cleaned with 

a Kimwipe prior to purging and sampling. Preliminary information 

will be recorded on the water sampling log at this time. 

4.6.1 Ground-Water Level, Total Sounded Depth, and Free-Product 
Level Measurements 

Procedures for measuring water-level and free product 

elevations are described in the following two sections. 
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4.6.1.1 Ground-Water Level and Total Sounded Depth Measurements 

The static water level and the total sounded depth of the well 

will be measured prior to purging and sampling well water. An ORS 

electronic interface, probe capable of detecting water and free-

product will be used for the water-level measurement. Measurements 

will be made to the nearest 0.01 foot and referenced to the survey 

point (top of well- casing). 

The total depth of the well will be measured to the nearest 

0.1 foot from top of casing and the datum recorded. 	If the 

construction spedifications are available, this datum will be used 

to determine if the proper well has been identified, whether the 

well has filled with silt, and the volume of standing well water in 

the well. Measurements will be recorded in the field log book and 

on the water sampling log. Prior to measuring another well, the 

tape will be decontaminated with a detergent solution and then 

rinsed with deionized water. 

4.6.1.2 Free-Product Level Measurements 

Determining the thickness of free product will be accomplished 

by two separate measurements: depth-to-water and depth-to-free 

product, the difference between the two being the apparent free-

product thickness. The measurements will be made with an ORS 

electronic interface probe. The water level will be determined, 

when liquid free product is present, by submerging the probe below 

the water/product interface and then determining the location of 

the interface by raising the probe from water to product. Ground-

water samples are not anticipated to be collected if free product 

is detected. 

A calculation will be used to establish the potentiometric 

water surface when free product is present. The true water-table 

elevation will be calculated to account for the depression of the 
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////7/  4.6.2 Purging the Well 

where, TOC = elevation of top of casing (ft mean sea level) 

DTW = depth to water (ft) 

PT = product thickness (ft) 

water surface caused by the mass of free product floating on the 

surface. The formula for this determination is: 

WATER-TABLE ELEVATION = TOC - (DTW- [0.85 x PT]) 

After a water-level measurement has been taken, the well will 

be purged to remove the standing water. Well purging will be 

accomplished by using either a peristaltic, centrifugal, or 

submersible pumps, depending on depth to water, well depth, and 

well diameter. When pumping is not practical, a Teflon
TM closed top 

bailer also may be used for purging. If a pump will be used, the 

pump intake will be placed at the top of the water column. As the 

water level drops, the pump or suction tube intake will be lowered 

so that the water column in the well casing will be completely and 

efficiently removed. 	The intake tube will be removed before 

suction has been discontinued. Bailing the well will also be 

acceptable; however, if a bailer will be employed, the bailer will 

be slowly lowered into the well to avoid "surging" the water in the 

casing, which could disturb deposits at the bottom of the well. 

A maximum of five times the calculated standing well water 

volume will be purged from each well prior to sampling. During 

purging, the temperature, pH, and conductivity will be measured 

following each well volume purged. 	Prior to obtaining these 

measurements, the field instrumentation will be properly calibrated 

with reference standards in accordance with the manufacturer's 

recommendations and procedures specified in Attachment A of the 

QAPjP (Appendix 5.4.1). If the parameters have stabilized after 

three volumes the purging can be discontinued and the well sampled. 

Temperature, pH, and conductivity are considered stabilized when 
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the temperature is within 0.5°C, the pH is reproducible to 0.1 pH 

units, and the conductivity is within 10 percent of successive 

measurements. Well purging information will be recorded in the 

field log book and on the water sampling logs. The volume of water 

in the well (in gallons) will be calculated using the following 

equation: 

V = 7.48 T r2 h 

where, v = volume of standing water (gallons) 

r = radius of well casing (ft) 

h = height of standing water (ft) 

Wells that recharge slowly (those not filled back to the 

static level within eight hours), should be purged completely at 

least once and then sampled after the water level has recovered 

sufficiently to fill the necessary sample containers. The rate of 

recharge for all wells should be recorded for each .  sampling 

interval. 

Deciding when required volume of water has been purged can be 

determined by directly measuring the amount of water pumped or 

bailed from the well with a container of known volume, or by 

purging with a calibrated pump and calculating the operating time 

required to remove five well volumes. A purge pump (peristaltic or 

submersible) may be calibrated by measuring the time required to 

fill a container of known volume. However, purge rates vary with 

drawdown and should be checked during purging. Once the required 

volume to be purged and the pumping rate are known, the time 

necessary to pump the required amount may be calculated by the 

formula: 

T = V 
R 
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where, T = time (minutes) 

V = volume of standing water (gallons) 

R = rate of flow (gallons/minute) 

Water sampling logs used by Geraghty & Miller have a table of well 

bore volumes per linear feet for various well sizes to allow 

calculation of well volumes in the field. 

4.6.3 Sampling the Well 

TeflonTM bailers and peristaltic pumps will be used for sample 

collection. 	Bottom-entry TeflonTm  bailers will be employed to 

collect organic parameters. 	Bailers will be fitted with 

TeflonTM-coated stainless steel cable, or disposable cables of nylon 

or large-diameter monofilament fishing line. If a Tefloe-coated 

stainless-steel cable will be used instead of a disposable cable, 

the cable will be decontaminated between each use. Decontamination 

procedures for sampling equipment are described in Section 4.9.1. 

A Peristaltic pump fitted with a TeflonTM  intake hose will be used 

for collecting metals, cyanide, and radiological parameters, but 

will not be acceptable for collection of VOC, BNA, and PCB samples. 

Once ground water to be sampled is brought to land surface, 

the water will be placed immediately in the appropriate container. 

Bottle caps will not be removed until the bottle is to be filled. 

When sampling for VOCs, extreme care will be taken in order to 

minimize aeration of the sample. This will be achieved by pouring 

the sample from the bailer down the inner-side of the container 

until the vial is full and the water is mounding. The Tefloe 

lining from the cap used to seal the bottle will not be removed 

because any natural oil from the skin that adheres to the liner 

could be detected in the laboratory analysis. After filling, the 

vial will be inverted and tapped to be sure there are no bubbles. 

If there are bubbles the cap will be removed and the procedure 

repeated. 	If bubbles persist, the vial may be defective. 
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Containers for other analyses should be filled to about 90 percent 

capacity and sealed. 

When samples require preservation (the laboratory will provide 

pre-preserved containers), care will be taken not to overfill the 

sample container. The pH of all preserved samples (except VOCs) 

will be checked in the field by pouring small aliquots of the 

preserved sample into the sample bottle cap and then onto pH paper 

having a minimum resolution of one pH unit. Sample containers, 

preservatives and holding times are provided in Table 4-1 of the 

QAPjP (Appendix 5.4.1). 

If a sample will be filtered the filtration will be performed 

as the sample is being pumped from the well using an in-line flow-

through filter. Water samples for dissolved metals analyses will 

be filtered through a 0.45-micrometer filter; fiber filters will 

not be used. 

When bottle filling is complete, each sample container will be 

identified with a label. Labels will be filled out completely with 

date, time, sample ID, matrix, parameters to be analyzed, method 

number, preservative added, and the sampler's initials. The labels 

will be affixed to the containers prior to sampling. Paired VOC 

vials for each sample will be placed in two Ziplock bags (one bag 

inside the other) to avoid cross-contamination and the sample 

placed into a cooler previously packed with ice pending repackaging 

and shipment to the laboratory. 

4.7 Collection of Field Quality Control Samples  

Field quality control samples collected during this 

investigation will include equipment rinsate blanks, field blanks, 

decontamination water blanks (pre- and post-treatment), drilling 

water blanks, trip blanks, and field replicates. 	A detailed 

description of the preparation, handling and use of the data 

generated by these field quality control samples is presented in 
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Section 8.0 of the QAPjP (Appendix 5.4.1). The number of quality 

control samples to be collected is shown in Table 1-3 of QAPjP 

(Appendix 5.4.1). 

4.8 Water Levels  

Water levels will be used to determine the direction and an 

estimate the rate of ground-water flow at OM— Water levels in 

each piezometer and monitor well and at the surface water sampling 

locations in the drainage ditch adjacent to the piezometers will be 

measured at least twice during the investigation. 

Water-level data will be referenced to the National Geodetic 

Vertical Datum of 1929. In order to accomplish this, the elevation 

of the top of the casing of each piezometer and monitor well and 

the four surface water staff gauges will be determined to within 

0.01 foot by a professional licensed surveyor. 

4.5 Equipment Cleaning 

Sampling and drilling equipment cleaning procedures (pre- and 

post-sampling) will be conducted in accordance with procedures 

specified in the EPA Region IV SOP/QAM presented in Attachment A of 

the BFSP (Appendix 4.4.2, Volume 4). 

4.9.1 Sampling Equipment Decontamination 

The following cleaning procedures are to be used by sampling 

personnel to decontaminate sampling and other field equipment prior 

to field use. 

1. Wash equipment thoroughly with laboratory detergent and 

tap water using a brush to remove particulate matter or 

surface film. 

2. 	Rinse equipment thoroughly with tap water. 
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3. Rinse thoroughly with deionized water. 

4. Rinse equipment twice with isopropanol alcohol. 

5. Rinse equipment thoroughly with deionized/organic-free 

water and allow to air dry as long as possible. 

6. Wrap equipment completely in aluminum foil to prevent 

contamination during storage and/or transport to the 

field. 

Under no circumstances should isopropanol or organic free 

water be applied from plastic spray bottles or distilled water be 

substituted for deionized water. 	In addition, if heavily 

contaminated areas are encountered equipment can be pre-cleaned 

using either pesticide grade acetone or hexane. 

4.9.2 Drilling Equipment Decontamination 

Any portion of the drill rig that is over the borehole must be 

cleaned prior to being brought on-site to remove all loose rust, 

soil, and other materials which may have come from other sites. 

The drill rig should then be inspected to insure that all grease, 

oil, and hydraulic fluids are removed and that no seals or gaskets 

are leaking. Steam cleaning of the drill rig will be required 

prior to drilling each borehole. 	In addition, all downhole 

drilling, sampling, and associated equipment that comes into 

contact with the downhole equipment and sample medium will be 

decontaminated according to the procedures in Section 4.9.1. 

4.10 Sampling Equipment Quality Assurance 

Equipment used to collect samples shall be identified so the 

equipment can be traced through field records. The field log book 

shall identify the equipment used and will document all 

decontamination, maintenance, and repair procedures. 
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All equipment used to collect samples shall be decontaminated 

as outlined in Section 4.9.1 and repaired, if necessary, before 

being stored at the conclusion of field studies. 	Any 

decontamination or equipment repair conducted in the field will be 

thoroughly documented in field records. 

A system of logging all pertinent data collected during 

sampling operations will be maintained. The sampling locations 

will be recorded and referenced to the site map and/or datum base 

so that each location can be permanently established. Samples will 

be labeled with pertinent site information at the time of sampling. 
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5.0 SAMPLE HANDLING AND FIELD ANALYSES  

The field analytical and sample procedures to be followed 

during field investigations at are described in Section 3.0 and 5.0 

of the QAPjP (Appendix 5.4.1). Included in Section 5.0 of the 

QAPjP (Appendix 5.4.1) are procedures for sample container 

selection and labeling, chain of custody, shipping procedures, and 

recordkeeping procedures. 	Field analytical procedures are 

presented in Table 3-3 of the QAPjP (Appendix 5.4.1) and described 

in the instrument operation standard operating procedures 

Attachment G of the QAPP (Appendix 4.4.1 of the Basic Sampling and 

Analysis Plan, Volume 4). 
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