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FOREWORD 

Subtitle I of the Hazardous and Solid Waste Amendments (HSWA) of 1984 to the 
Solid Waste Disposal Act (SWDA) of 1965 established a national regulatory program 
for managing underground storage tanks (USTs) containing hazardous materials, 
primarily petroleum products. Prior to 1984, hazardous wastes stored in USTs 
were regulated under the Resource Conservation and Recovery Act (RCRA) of 1976, 
an earlier amendment to SWDA. Subtitle I requires the· U. S. Environmental 
Protection Agency (USEPA) promulgate UST regulations. Accordingly, programs were 
designed by the USEPA to be administered by individual states, allowing each 
state the alternative to develop more stringent, but not less stringent standards 
for the management and regulation of USTs than the Federal regulations provided 
in Subtitle I. Local governments were also permitted to establish regulatory 
standards that were more stringent, but not less stringent than either State or 
Federal regulations. The USEPA UST regulations are found in the Code of Federal 
Regulations, Title 40, Part 280 (40 CFR 280), Technical Standards and Corrective 
Action Requirements for Owners and Operators of Underground Storage Tanks and 40 
CFR 281, Approval of State Underground Storage Tank Programs. 40 CFR 280 was 
revised and published on September 23, 1988, and became effective December 22, 
1988. 

It is the policy of the Navy to comply with all Federal, State, and local 
regulations pertaining to USTs. This report was prepared to satisfy the 
requirements of the Florida Department of Environmental Regulation (FDER) Chapter 
17-770, Florida Administrative Code (FAC), State Underground Petroleum 
Environmental Response, regarding regulations on petroleum contamination. 

Questions regarding this report should be addressed to the Commanding Officer, 
Naval Air Station (NAS) Key West, Florida, or to Southern Division Naval 
Facilities Engineering Command (SOUTHNAVFAC), Code 18237, at 803-743-0528. 
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EXECUTIVE SUMMARY 

The Public Works Department Motor Pool is located at Boca Chica Field, Naval Air 
Station (NAS) Key West. The site includes three active, 6,000 underground 
storage tanks (USTs) that were installed in 1974 and contain diesel fuel and 
unleaded gasoline. During a precision tank testing in May 1989, shallow 
excavations were conducted at the active tank pad and free product was 
encountered. The tank testing results indicated that the tanks and associated 
piping were not leaking. In addition, six USTs abandoned in place are located 
immediately east of the active tanks. The abandoned USTs ranged in volume from 
3,000 to 6,000 gallons and formerly contained gasoline and diesel fuel. The USTs 
were emptied, filled with an inert material, and abandoned in place. 

A contamination assessment (CA) was performed by ABB Environmental Services, Inc. 
(ABB-ES) in July and August 1991. The objective of the CA was to identify 
petroleum contaminants at the site, to assess the degree and extent of petroleum 
contamination in soils and in the surficial aquifer, and to recommend a feasible 
course of action, if necessary, to attain compliance with State regulatory 
levels. 

Seventeen soil borings and seven groundwater monitoring wells were installed at 
the site. Soil and groundwater samples were collected and analyzed for petroleum 
constituents of the gasoline and kerosene analytical groups. The findings, 
conclusions, and recommendations of the CA are summarized below. 

FINDINGS 

Some excessively contaminated soils (i.e., >50 ppm) were identified by 
organic vapor analyzer (OVA) headspace analyses. The extent of 
excessively petroleum contaminated soils appears to be restricted to 
the vicinity of the abandoned tank pad. 

No free product was found at the site. 

No official potable wells are present in the Key West area. 

Three of the seven wells sampled showed no contamination from gasoline 
and diesel constituents. Contaminants identified in the other four 
wells include benzene at a concentration of 9 ~g/l, methyl tert-butyl 
ether (MTBE) at concentrations ranging from 2 to 95 ~g/l, and 
chloroform (a known laboratory contaminant) at a concentration of 2 
~g/l (see Executive Summary Figure). 

Precision tank testing, performed in May 1989, indicate the active 
USTs at the site are not leaking. 

ii 
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CONCLUSIONS 

Laboratory analytical results indicate that the contamination appears 
to be confined to the tank pit area and is not migrating offsite. 

Groundwater from the surficial aquifer has been designated as an 
unlikely source of potable water (McKenzie, 1990), and is classified 
as a Class G-III non-potable source. 

Contaminant levels appear to be relatively low. No groundwater target 
levels exist for Class G-III groundwater. 

RECOMMENDATIONS 

Because the surficial aquifer is a Class G-III non-potable groundwater 
source and groundwater contamination levels are low, a No Further 
Action Proposal (NOFAP) is recommended for this site. 
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ACRONYMS, INITIALISMS, AND ABBREVIATIONS 

The following list contains many of the acronyms, initialisms, abbreviations, and 
units of measure that may be used in this report. 

ABB-ES 
BDL 
BTEX 
bls 
CA 
CAP 
CAR 
CFR 
CompQAPP 
CNO 
CTO 
EDB 
FAC 
FDER 
FID 
ft/day 
ft2/day 
GC 
gpd/ft 
HSWA 
msl 
MOP 
MTBE 
NAS 
NGVD 
NOAA 
NOFAP 
OVA 
PAR 
POA 
ppb 
ppm 
PVC 
RCRA 
SOUTHNAVFAC 
SPT 
SWDA 
TDS 
TRPH 
J.'g/l 
J.'mhos/cm 
UIC 
USEPA 
USGS 
UST 
VOA 
l,2-DCA 
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ABB Environmental Services Inc. 
below detection limits 
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below land surface 
Contamination Assessment 
Contamination Assessment Plan 
Contamination Assessment Report 
Code of Federal Regulations 
Comprehensive Quality Assurance Program Plan 
Chief of Naval Operations 
Contract Task Order 
ethylene dibromide 
Florida Administrative Code 
Florida Department of Environmental Regulations 
flame ionization detector 
feet per day 
feet squared per day 
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gallons per day per foot 
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mean sea level 
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National Geodetic Vertical Datum 
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parts per billion 
parts per million 
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Resource Conservation and Recovery Act 
Southern Division Naval Facilities Engineering Command 
standard penetration test 
Solid Waste Disposal Act of 1965 
total dissolved solids 
total recoverable petroleum hydrocarbons 
micrograms per liter 
micromhos per centimeter 
unit identification code 
United States Environmental Protection Agency 
United States Geological Survey 
underground storage tank 
volatile organic aromatics 
l,2-dichloroethane 
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1.0 INTRODUCTION 

ABB Environmental Services Inc. (ABB-ES) was contracted by the Naval Facilities 
Engineering Command, Southern Division (SOUTHNAVFAC) to perform a contamination 
assessment (CA) and submit a Contamination Assessment Report (CAR) for the Public 
Works Department Motor Pool, Building A-3l7, Boca Chica Field, Naval Air Station 
(NAS) Key West, Florida. The site consists of three active petroleum underground 
storage tanks (USTs) and six abandoned USTs. During a preliminary site 
investigation conducted in 1989, it was reported that shallow excavations made 
at the active UST area revealed the presence of free product. Additional site 
investigation was required to identify petroleum contaminants present at the site 
and to assess the extent of contamination resulting from leakage of the storage 
tanks. 

The scope of services provided by ABB-ES to SOUTHNAVFAC during the CA were 
defined by and performed under Contract Task Order (CTO) No. 007, the Plan of 
Action (POA) , and the Contamination Assessment Plan (CAP), and included the 
following: 

installing soil borings and monitoring wells, 

analyzing groundwater and soil samples to assess the horizontal and 
vertical extent of soil and groundwater petroleum contamination (no 
deep monitoring well was installed because of the low levels of 
contamination and the Class G-III groundwater), 

collecting water level data, 

conducting an inventory of potable wells within a 1/4-mile radius of 
the site, 

performing slug tests on select wells to estimate aquifer 
characteristics, and 

reducing and analyzing data gathered during the CA to complete this 
CAR. 

The assessment under this contract was conducted during August 1991. The 
following sections of the report present the background information, 
investigative methodologies, data compilation, results, conclusions, and 
recommendations of the CAR. 

BCA3l7DF.CAR 
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2.0 SITE BACKGROUND 

2.1 SITE DESCRIPTION. NAS Key West is located approximately 150 miles southwest 
of Miami in Monroe County, Florida (Figure 2-1). NAS Key West, a complex of 
activities located in numerous areas of the Lower Florida Keys, encompasses 
approximately 5,000 acres. The majority of these activities are concentrated on 
Boca Chica Key and Key West. The mission of NAS Key West is to maintain and 
operate facilities and provide services and materials to support operations of 
aviation activities and units designated by the Chief of Naval Operations (CNO). 
The site is located on Boca Chica Key near Building A-317 at the Public Works 
Department Motor Pool (Figure 2-2). The CA for Building A-322, located 
immediately west of A- 317, is being addressed under a separate investigation and 
report. 

2.2 SITE HISTORY. The site consists of two UST areas: an older location that 
formerly contained six USTs, and a newer location containing three USTs. The 
older UST area consists of six steel USTs, four of which (A317-A, A317-B, A317-D, 
and A317-E) were installed in 1954 and two (A3l7-C and A3l7-F) in 1959. The USTs 
formerly contained gasoline and diesel. In 1974, inventory records revealed that 
the USTs may be leaking. The six tanks were filled with sand and abandoned in 
place. The tanks were replaced with three 6,000-gallon fiberglass tanks (A-3l7-
G, A3l7-H, and A317-I) in 1974. Tank A3l7-G presently contains diesel fuel and 
tanks A3l7-H and A3l7-I contain unleaded gasoline. 

Precision tank testing was performed on the three active USTs in May 1989 by 
AcuTest Corporation of Houston, Texas. The test results indicated that the three 
active tanks and their associated piping were not leaking. During tank testing, 
excavations were conducted to the top of the tanks to remove permanently 
installed drop tubes. Free product was observed at the top of the water table 
during the excavation process. 
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3.0 SITE CONDITIONS 

3.1 PHYSIOGRAPHY. Regional physiography is discussed in Appendix A. The site 
lies within the southern or distal geomorphic zone of Florida (White, 1970). 
Ground elevations at the Boca Chica site are approximately 5 feet above mean sea 
level. 

3.2 HYDROGEOLOGY. 

3.2.1 Regional Regional hydrogeology is discussed in Appendix A. 

3.2.2 Site Specific Site-specific hydrogeologic characteristics were based on 
information obtained during the soil boring and monitoring well installation 
program. Soil borings and monitoring well borings did not exceed 17 feet in 
depth due to the proximity of the water table to land surface. Lithology from 
the surface to 17 feet below land surface (bls) consists of white, moderately to 
heavily weathered, hard limestone with some sand and silt. A geologic 
description and complete lithologic logs for all site monitoring wells are 
presented in Appendix B. 

The unconfined surficial aquifer is the only aquifer of concern in the site area. 
The water table is found at shallow depths at the site, occurring approximately 
2 feet bls during this investigation. Groundwater flow direction in the 
surficial aquifer is predominantly to the southeast. 
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4.0 METHODOLOGIES AND EQUIPMENT 

4.1 SOIL BORING PROGRAM. Seventeen soil borings (SB-l through SB-17) were 
advanced into the water table to assess the degree and extent of soil 
contamination, to identify the type of subsurface material, and to aid in 
placement of subsequent groundwater monitoring wells. Soil boring locations are 
shown in Figure 4-1. Soil samples were collected from each borehole and analyzed 
using an organic vapor analyzer (OVA) for headspace analysis according to the 
method outlined in Florida Department of Environmental Regulation (FDER) Chapter 
17 -770, Florida Administrative Code (FAC). In addition, select samples were 
screened for benzene, toluene, ethylbenzene, and xylenes (BTEX) using a field gas 
chromatograph (GC). The results of the soil boring program are discussed in 
Section 5.2 of this report. 

4.2 MONITORING WELL INSTALLATION PROGRAM. Seven 2-inch-diameter monitoring 
wells (KYWA317-1 through KYWA317-7) were installed using a hollow-stem auger 
drill rig. Monitoring wells were installed to an approximate depth of 12 feet 
bls. Monitoring well locations are shown in Figure 4-1. Monitoring well 
construction methodologies and materials are discussed in Appendix C. 

4.3 GROUNDWATER ELEVATION SURVEY. The elevation and slope of the water table 
were estimated by surveying the top of the well casing for each monitoring well 
to a common reference datum. No benchmark was located in the area; therefore, 
an arbitrary reference elevation of 5.00 feet was established at a benchmark 
onsite. To assess the effects of tidal fluctuations, groundwater levels were 
measured over an 8-hour period on August 17, 1991. Procedures for groundwater 
level measurements are contained in Appendix C. 

4.4 GROUNDWATER SAMPLING PROGRAM. Groundwater samples were collected from site 
monitoring wells on August 21, 1991. Sampling procedures followed the guidelines 
set forth in ABB-ES' FDER approved Comprehensive Quality Assurance Program Plan 
(CompQAPP) . The appropriate number of field blanks, equipment blanks, and 
duplicates were collected. Samples were sent under chain of custody to 
Wadsworth/Alert Laboratories in Tampa, Florida. Procedures for collection of 
groundwater samples are presented in Appendix C. 

4.5 AQUIFER SLUG TESTS. An aquifer slug test was performed on monitoring well 
KYWA317-s to assess the hydraulic conductivity of the surficial aquifer. Slug 
test procedures are discussed in Appendix C. 

4.6 TANK TESTING METHODOLOGIES. Precision tank testing was conducted by AcuTest 
Corporation of Houston, Texas, on May 8, 1989. The USTs were tested using the 
"leak computer" system by AcuTest Corporation. The tanks were first tested at 
a high level leak rate. This testing method measures product loss in the tank, 
vent pipe, and delivery line (full system) and will indicate if the system has 
a leak. The tanks were then tested at a low level leak rate where product loss 
was measured only in the tank. The results of these two tests indicate if the 
system has a leak and determine if the leak is occurring in the tank or the 
piping. If the tests indicated a leak was occurring in the system but not the 
tank itself, a delivery line test was performed. The delivery line test 
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consisted of isolating and pressurizing the line with nitrogen to 40 pounds per 
square inch (psi) and monitoring for a pressure drop for a 30-minute time period. 
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5.0 CONTAMINATION ASSESSMENT RESULTS 

5.1 AQUIFER CHARACTERISTICS AND HYDROGEOLOGIC PARAMETERS. Hydraulic gradients 
were assessed for both low tide and high tide periods. The calculated hydraulic 
gradients vary from approximately 2.5xlO-3 foot per foot (ft/ft) at low tide to 
3.9xlO-3 ft/ft at high tide. The average hydraulic gradient for the high and low 
tide measurements is 3.2xlO-3 or approximately 17 feet per mile. The calculated 
hydraulic gradients are significantly higher than the hydraulic gradients 
reported by McKenzie (1990) for the Key West area, which ranged from 1 to 4 feet 
per mile. 

The slug test analyses indicate an average horizontal hydraulic conductivity of 
3.8 feet/day (ft/day). This value represents a hydraulic conductivity of silty 
sand to clean sand (Freeze and Cherry, 1979). Calculated average pore water 
velocity in the surficial aquifer is 5. 5xlO-2 ft/day. Transmissivity was 
estimated to be 36 feet squared per day (ft2/day). 

Presented in Appendix D are the slug test results and aquifer calculations. 

5.2 CONTAMINATION ASSESSMENT AND CHARACTERIZATION. 

5.2.1 Soil Assessment Soil samples collected with a split-spoon sampler from 
soil borings and monitoring well borings were analyzed on an organic vapor 
analyzer (OVA) according to the headspace technique outlined in Chapter 17-770, 
FAC. For kerosene analytical group constituents, excessively contaminated soils 
are defined as those having OVA detected organic vapor concentrations in excess 
of 50 parts per million (ppm) and these soils must be remediated (FDER, 1991). 
For soils containing gasoline analytical group constituents, FDER (1991) defines 
excessively contaminated soils as soils having OVA detected organic vapor 
concentrations in excess of 500 ppm. Because both diesel and gasoline 
contamination may be present at the site, the 50 ppm OVA concentration was used 
to define excessive soil contamination. Table 5-1 summarizes results of the OVA 
headspace survey, and indicates maximum OVA concentrations detected in each soil 
sample. 

Figure 5-1 is a soil contamination map showing OVA concentrations from samples 
obtained from soil borings and monitoring well borings at the site. The sample 
collected from boring KYWA317-1 (SB-l) had an OVA concentration of 80 ppm. No 
other samples exceeded OVA concentrations of 50 ppm. Soil contamination appears 
to be restricted to the vicinity of the former USTs. 

5.2.2 Groundwater Assessment Water quality field parameters were measured for 
each monitoring well installed during the field investigation. In summary, the 
pH ranged from 7 to 8 standard units and the specific conductance ranged from 
2,460 to >50,000 micromhos per centimeter (~mhos/cm). 

Pursuant to FDER Chapter 17 - 770, FAC, groundwater samples were analyzed for 
United States Environmental Protection Agency (USEPA) Methods 418.1, 601, 602, 
610 (reported on laboratory sheets as Method 625), ethylene dibromide, and lead. 
Groundwater analytical results are attached in Appendix E. 

BCA317DF . CAR 
01.92 (CLEAN.Ol) 

5-1 



-------------------

CONCRETE. • 

. .' . 

UNOERGROUNO 
STOAAGE TANKS 

LEGEND 

-Er MONTORING WELL LOCATION 

.... SOl. BORING LOCATION 

(15) OVA SOIL CONCENTRATION (ppm) c:; OVA SOIL ISOCON (FT) 
FIGURE 5-1 

SOIL CONTAMINATION MAP 
BUILDING A-317 
PUBLIC WORKS DEPARTMENT 
MOTOR POOL 

FACILITY.A:317 .•... 
. . 

'(~,(--'< ",--"--- -- .. -

'- -$ KYWA317·Sj"SB·15 
8' ~RICANE Fi:NCE 

SCALE 
I 
o 20 40 

CONTAMINATION 
ASSESSMENT REPORT 
BOCA CHICA FIELD 
NAVAL AIR STATION 
KEY WEST, FLORIDA 

80 FT 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 5-1 
SUMMARY OF SOIL SAMPLE 

ORGANIC VAPOR ANALYZER (OVA) READINGS 

PUBLIC WORKS DEPTARTMENT MOTOR POOL 
BUILDING A-317 

NAS KEY WEST, BOCA CHICA FIELD 

LOCATION DEPTH (tt) OVA READING (ppm) 
88-1/KYW-A317-2 3.5 80.0 
88-2 2.5 1.0 
88-3 3.0 5.0 
88-4/KYW-A317-1 2.5 14.0 
88-5 3.0 1.5 
88-6/KYW-A317-3 3.5 0.3 
88-7/KYW-A317-4 3.0 0.2 
88-8 3.0 0.0 
88-9 3.0 3.0 
88-1 0/KYW-A317-7 3.0 0.0 
88-11 2.5 14.0 
88-12 2.5 22.0 
88-13 2.5 0.0 
88-14 2.5 0.0 
88-15/KYW-A317-5 2.5 0.8 
88-16 2.5 0.0 
88-17 2.5 0.6 

Notes: ft = feet. 
ppm = parts per million. 
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Table 5-2 summarizes groundwater analytical results. Contaminants identified in 
monitoring well groundwater samples are benzene, methyl tert-butyl ether (MTBE), 
and chloroform. Benzene was detected at 9 parts per billion (ppb) in the sample 
collected from well KYW-A3l7-l. MTBE was detected in three groundwater samples 
collected from wells KYW-A3l7-l, KYW-A3l7-3, and KYW-A3l7-6 at concentrations of 
45 ppb, 2 ppb, and 95 ppb, respectively. Chloroform was detected in both samples 
collected from well KYW-A3l7-4 at concentrations of 1 ppb and 2 ppb. 

Methylene chloride and trichlorofluoromethane were detected in the trip blank and 
appear to be the result of laboratory contamination. Chloroform is also a common 
laboratory contaminant, and its presence in sample KYW-A3l7-4 may be the result 
of laboratory contamination. The source of toluene in the trip blank is 
presently unknown. 

Figure 5-2 shows the distribution of groundwater contamination at the site. The 
highest groundwater contamination appears to be in the vicinity of wells KYW­
A3l7-l and KYW-A3l7-6. MTBE is the only contaminant present in more than one 
well. No MTBE regulatory standard has been established for Class G- III 
groundwater. 

5.2.3 Tidal Influence Study On August 17, 1991, an 8-hour tidal influence study 
was conducted at the site. The purpose of the study was to observe water level 
fluctuations over a higher high water and lower low water tidal event and to 
determine the impact of the fluctuations on groundwater flow directions. Over 
the course of the study, water level measurements were obtained from each 
monitoring well. Table 5-3 summarizes groundwater elevation data collected from 
onsite monitoring wells during the study. In summary, water level elevations 
were shown to be affected by tidal fluctuations. However, the direction of 
groundwater flow was not significantly impacted by the tidal fluctuations. 
Figures 5-3 and 5-4 show the configuration of the surficial aquifer near the high 
and low tidal cycles. 

Graphs of water level elevations versus time for each well monitored during the 
study are in Appendix F. The predicted high and low tides, based on information 
from tide table published by the U.S. Commerce National Oceanic and Atmospheric 
Administration (NOAA), National Ocean Service (1990), are shown on each graph. 

5.3 POTABLE WELL SURVEY AND GROUNDWATER CLASSIFICATION. There are no official 
potable wells in the Key West area. Potable water in the area is imported from 
mainland Florida through the Florida Keys Aqueduct. The volume of fresh 
groundwater in the Key West area is limited. Small lenses of fresh groundwater 
exist in the Key West area, but these lenses are subject to saltwater intrusion 
(Black, Crow, and Eidness, 1977). 
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TABLE 5-2 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, AUGUST 21, 1991, SAMPLING EVENT 

COMPOUND 

KYW-A317-1 

Laboratory Designation: BCPWMW-1 

PURGABlE AROMATICS, ug/l 

Methylene Chloride BOl 

Chloroform BOl 

Trlchlorofluoromethane BOl 

Benzene II 

Toluene BOl 

Methyl tart-butyl ether (MTBE) 4S 

Notes . 
• Second value represents duplicat. sampl .. 
Laboratory Data Sheets are Included in Appendix A. 
Trip BL. = Trip Blank. 
Equip. BL = Equipment Blank 
BOl = below detection limit 
ug/l. = micrograms p« liter 

PUBLIC WORKS DEPARTMENT MOTOR POOL 
BUILDING A-317 

NAS KEY WEST, BOCA CHICA FIELD 

MONITORING WELL IDENTIFICATION 

KYW-A317-2 KYW-A317-3 KYW-A317-4/* KYW-A317-5 KYW-A317-8 

BCPWMW-2 BCPWMW-3 BCPWMW-4 BCPWMW-S BCPWMW-8 

BOl BOl BOlIBOl BOl BOl 

BOl BOL 1/2 BOl BOl 

BOl BOl BOlIBOl BOl BOl 

BOl BOl BOlIBOl BOl BOl 

BOl BOl BOlIBOl BOl BOl 

BOl 2 BOlIBOl BOl 9S 

Stat. regulatory standards do not apply to Cia .. G-III groundwater 

KYW-A317-7 TRIPBL 

BCPWMW-7 

BOl II 

BOl BOl 

BOl 33 

BOl BOl 

BOl 1 

BOl BOl 

- - -

EQUIP. BI.. 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 
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TABLE 5-3 

TOP OF CASING ELEVATIONS, DEPTH TO GROUNDWATER, AND GROUNDWATER ELEVATIONS 
FROM TIDAL INFLUENCE STUDY OF AUGUST 17,1991 - 8-HOUR PERIOD 

PUBLIC WORKS DEPARTMENT MOTOR POOL 
BUILDING A-317 

NAS KEY WEST, BOCA CHICA FIELD 

24-HOUR TIME: 0815 0922 101S 

WELL 1.0. TOC DEPTH TO WATER DEPTH TO WATER DEPTH TO WATER 

ELEV. WATER ELEV. WATER ELEV. WATER ELEV. 

KYW-AS17-1 3.58 1.70 1.88 1.70 1.88 1.71 187 

KYW-AS17-2 361 1.79 1.82 1.81 1.80 1.80 1.81 

KYW-AS17-S 3.37 1.60 1.n 1.61 1.76 1.62 1.75 

KYW-AS17-4 3.75 1.95 1.80 1.95 1.80 1.95 1.80 

KYW-AS17-5
' 

-- -- -- -- -- -- --
KYW-AS17-6 3.54 1.63 1.91 1.65 1.89 1.65 189 

KYW-AS17-7 3.40 1.42 1.98 1.45 1.95 1.43 1.97 

24-HOUR TIME: 1S15 1415 1515 

WELL 1.0. TOC DEPTH TO WATER DEPTH TO WATER DEPTH TO WATER 

ELEV. WATER ELEV. WATER ELEV. WATER ELEV. 

KYW-AS17-1 3.58 1.72 1.86 1.73 1.85 1.74 1.84 

KYW-AS17-2 3.61 1.84 1.n 1.85 1.76 1.85 1.76 

KYW-AS17-S 3.37 1.63 1.74 1.64 1.73 1.65 1.72 

KYW-AS17-4 3.75 1.98 1.n 198 1.n 197 1.78 

KYW-AS17-S
' 

-- -- -- -- -- -- --
KYW-AS17-6 3.54 1.74 1.80 1.79 1.75 1.83 1.71 

KYW-AS17-7 3.40 1.45 1.95 1.46 1.94 1.46 1.94 

1 Monitoring well KWBC - A317 - 5 was locked inside fence and inaccessible on date of data collection. 

Notes: 
High T1des: 0420 and 1811 hours 
Low Tides: 1149 and 2223 hours 
TOC = Top of Casing 

All measurements in feet. 

1115 

DEPTH TO 

WATER 

1.71 

1.83 

1.63 

1.97 

--
1.70 

1.45 

1610 

DEPTH TO 

WATER 

1.74 

1.85 

1.65 

1.98 

--
1.84 

1.46 

121. 

WATER DEPTH TO WATER 

ELEV. WATER ELEV. 

1.87 1.72 1.86 

1.78 1.84 1.n 
1.74 1.63 1.74 

1.78 1.96 1.79 

-- -- --
1.84 1.70 1.84 

1.95 1.44 1.96 

WATER 

ELEV. 

1.84 

1.76 

1.72 

1.n 
--
1.70 

1.94 
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Groundwater in the Key West area is classified as G-III groundwater for the 
following reasons. 

• There are no official potable wells in the Key West area. 

• Water quality data indicate that the surficial aquifer is an unlikely 
potable water source (McKenzie, 1990). 

• Total dissolved solid (TDS) concentrations in the water table aquifer 
are often in excess of 10,000 parts per million (ppm) (McKenzie, 1990). 

• TDS concentration estimates from specific conductance measurement 
obtained during the field investigation indicate values in excess of 
35,000 ppm. 

5.4 TANK TESTING RESULTS. Three active USTs existing at the site, tanks A3l7-G, 
A3l7-H, and A3l7-I, were tightness tested on May 8, 1989. Tank A3l7-G contains 
diesel fuel; tanks A3l7-H and A3l7-1 contain unleaded gasoline. Precision tank 
testing performed by Acutest of Houston, Texas in 1989 indicate that the storage 
tank systems (tank and associated piping) were not leaking. Precision tank 
testing results are shown in Table 5-4. 
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TANK 
NUMBER 

A317-G 
A317-H 
A317-1 

TABLE 5-4 
PRECISION TANK TESTING RESULTS 

MAY 8,1989 

PUBLIC WORKS DEPARTMENT MOTOR POOL 
BUILDING A-317 

NAS KEY WEST, BOCA CHICA FIELD 

TANK HIGH LEVEL LOW LEVEL FULL 
PRODUCT VOLUME LEAK RATE LEAK RATE SYSTEM 

(gallons) (GPH) (GPH) 
Diesel 5,766 0.04 0.00 Pass 

Unleaded 5,766 0.03 0.00 Pass 
Unleaded 5,766 ManifoldedTanks Pass 

Notes: GPH = gallons per hour. 
- - = No testing was performed because full system passed testing. 

TANK DISmlBUTION 
ONLY PIPING 

ONLY 
Pass --
Pass --
Pass --
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6.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

6.1 SUMMARY. Based on the results of the field investigations and the 
laboratory analytical results collected during the CA, the following is a summary 
of conditions at the site. 

• The surficial aquifer in the site area is classified as a Class G-III 
groundwater source. There are no official potable wells in the Key 
West area. Groundwater from the surficial aquifer has been designated 
as an unlikely source of potable water (McKenzie, 1990). 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Surficial and shallow subsurface materials are composed of a hard, 
weathered limestone. 

Groundwater was found at a depth of approximately 2 feet bls. 

The direction of groundwater flow in the surficial aquifer is 
predominantly to the southeast. Tidal fluctuations do not appear to 
significantly change the groundwater flow direction. 

The calculated hydraulic conductivity in the surficial aquifer is 3.8 
ft/day. 

The average hydraulic gradient across the site is approximately 
3.2xlO-3 ft/ft. 

No free product was found during this investigation. 

Precision tank testing indicated that the active UST systems are not 
leaking. 

Soil contamination at the site was assessed to be low. The soil 
contamination is restricted to one boring near the abandoned tanks 
with an OVA reading of 80 ppm. No other samples exceeded OVA 
concentrations of 50 ppm. 

Three of the seven wells sampled showed no contamination from gasoline 
and diesel constituents. Contaminants identified in the other four 
wells include benzene at a concentration of 9 ~g/l, methyl tert-butyl 
ether (MTBE) at concentrations ranging from 2 to 95 ~g/l, and 
chloroform (a known laboratory contaminant) at a concentration of 2 
~g/l. 

6.2 CONCLUSIONS. The extent of petroleum contaminated soils appears to be 
restricted to the vicinity of the abandoned USTs. Groundwater contamination 
levels are slightly above detection limits. 

6.3 RECOMMENDATIONS. Based on the findings and interpretations of the CAR, a 
No Further Action Proposal (NOFAP) is recommended. 
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7.0 PROFESSIONAL REVIEW CERTIFICATION 

The CA contained in this report was prepared using sound hydrogeologic principles 
and judgment. This assessment is based on the geologic investigation and 
associated information detailed in the text and appended to this report. If 
conditions are revealed that differ from those described, the undersigned 
geologist should be notified to evaluate the effects of any additional 
information on the assessment described in this report. This CAR was developed 
for the NAS, Key West site near Building A3l7 at the Public Works Department 
Motor Pool, Boca Chica Field, and should not be construed to apply to any other 
site. 
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APPENDIX A 

SITE CONDITIONS 

Physiography 

The State of Florida is divided into three geomorphic zones: the northern or 
proximal zone, the central or mid-peninsular zone, and the southern or distal 
zone (White, 1970). The Key West area is part of the Lower Keys and is located 
entirely within the southern or distal zone. This area is characterized by a 
sparse veneer of residual soil and surface vegetation overlying eroded limestone. 
The topography of the Lower Keys is generally smooth and flat in the center of 
the key and slopes gently downward toward the shoreline (White, 1970). Ground 
elevations at the site are approximately 5 feet above mean sea level. 

Regional Hydrogeology 

The Lower Keys are overlain by an oolitic member of the Pleistocene Miami 
Limestone. The Key Largo coral reef limestone underlies the Miami Limestone. 
Hoffmeister (1974) reported that the Miami Limestone is 27 feet thick and the Key 
Largo Limestone is greater than 270 feet thick in the western part of Key West. 
The Key Largo Limestone is generally more porous than the Miami Limestone. 
Surficial and shallow subsurface features in the area have often been altered by 
imported fill material. 

The surficial aquifer in the Key West area is unconfined. The water table is 
found at shallow depths in the area, generally occurring from less than 1 foot 
to 10 feet below land surface. Water table elevations can be influenced by local 
rainfall and tidal fluctuations (McKenzie, 1990). The surficial aquifer is 
contained within the Miami Limestone, the underlying Key Largo Limestone, and 
surficial fill materials. The limestones generally contain brackish or saline 
water. Recharge to the aquifer is directly from precipitation, and infiltration 
rates are rapid. Groundwater flow discharge is to surrounding surface waters. 

The surficial aquifer contains a small freshwater lens that floats on the saline 
groundwater. The lens, which is very thin (from less than 1 foot near the edge 
to an average of 5 feet near the center), is located b,elow the center of the 
western half (Old Town) of the island. The lens contains about 20 million 
gallons of freshwater during the dry season and about 30 million gallons during 
the wet season. 

The water table fluctuates and the configuration of the lens constantly changes, 
largely as a result of tidal actions. On the average the lens is approximately 
8,000 feet in length by 4,000 feet in width. Water quality data indicate that 
the lens is an unlikely source of potable water (McKenzie, 1990). 
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SOll/ROCK DESCRlPTJON 
AND CCMIJ.ENTS 

Limeslone: White mostly weathered, with some to 
many hard Itmestone lragments. 

Spltt spoon sample taken to assess the extent 01 
oownward contamination. 
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TITLE: r,tS !fEY "'E~t, 80:2 Cr,lcC FIEld 
LOG 01 WELL: KYW t317-3 BORING NO, 

CLIEt\'T: SCUi rl',J, VF J,CE~~SCOM PROJECT NO: 75:2-;;0 

CONTRACTOR: Groundloicter Protection Inc, DA TE STARTED: 7/15/91 COMPL TO: 7/15/S1 

METHOD: ~SA CASE SIZE: 2 Inch SCREEN INT.: 1.3' to 11.3' I PROTECTION LEVEL: 0 

TOC ELEV.: 3.~1 FT, 

LOGGED BY: A. DeSsndr 0 

:1: W 
~ ;..: L,l..cO=.AiO:;Y~ 
25 1.1. S,l..IJ,?LE m. ~ 

CIl 

5 

10 

15 

>­a: 
~ o 
u 
w a: 

w 
u 
<­
... I: 
tlg 
<~ 

W 
:1: 

1.212 I G.C. 

112 I G.C. 

MONITOR INST.: OV A ,.0,. DPTH: 12F T, 

WELL DEVELOPMENT DATE: 7/16/91 

SOlL/ROCK DESCR1PTlC>'-l 
,l..N;) C()!o.1I-iENTS 

Llme~tc .. e: lI'rilte, r'cld, rr,oderstely to highly 
Ioiec:hered. Sor;,e gl2Y ~cncy ~llt (po~~lbly 1 ill). 

Lime~tone: White to very light grey, hard, ~lightly to 
moderstely westhered. 

PAGE' of KY\>.'A3173 

DPTH TO i 153 FT, 

SITE: Public Works Motor Pool 
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TITLE: r,t,S Key I-\e~t, Soca Cr,'cc Field 
LOG of WELL: KYW t,317-4 BORING NO. 

CLIE"''1': SOUTH!,t, \'F t,CEN::;COH PROJECT NO: 75~9-20 

CONTRACTOP.: Gro,md~'c!er Protection Inc. DATE STARTED: 7/15/91 COMPL TD: 7/15/91 

METHOD: HSt, CASE SIZE: 2 inch SCREEN INT.: j 3' to 11.3' PROTECTION LEVEL: 0 

TOC ELEV.: 3.75 FT. MONITOR INST.: OV A TOT DPTH: 12FT, DPTH TO i I.S6 FT, 

LOGGED 8Y: A.DeScrldro WELL DEVELOPMENT DATE: 7/16/91 SITE: Public \I·orr.S ~Glo~ Fool 

i= ~ LASORt..TORY~ 
~ I.l. S.t.t.1?lE lD. ~ 

5 

10 

15 

>­c: 
~ o 
U 
I.lJ c: 

1.4/2 G.C. 

2/2 G.C. 

SOll/ROCK DESCF.jFTJO'-l 
AND C()II,t.1ENTS 

Limestone: White, hard, moderately to highly 
weethered. 

PAGE 1 Of KY\I\'A3i74 

u til < 8..J I-< < ..Jg ..J 0 
Q::i: u BLO\o.'$/e-j"l ..J ..J ... >- ..J 
I-(f) ::; I.lJ 
:::::; (f) 3: 

16,22,25,25 

11,13,11,23 
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TnLE: I,~!: KE)' V,'E!t. 60co Ch,cc Field I LOG 01 WELL: KYW t. 317 - 5 

CL1EI\'T: !:Oli"7H~t.VF t-CENC;,[O'J, 

CONTRACTOR: Grou"'idj" c! er Pro! EctlO~ Inc. DA TE STARTED: 7/15/91 

METHOD: :-:!:A 

Toe ELEV.::: e4 FT. 
LOGGED BY: A.DE5andro 

::t W 
:;: ~ L.t.5Q?,.t. TOFoYc: 
~ ~ S.t.IJ,PLE lD. ~ 

V) 
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>­c:: 
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u 
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W 
u <­
c. E 
8& 
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W 
::t 

r 1,£12 I GoCo 

10-

~IGoC 

15-

I CASE SIZE: 2 inch SCREEN 1NT.: 1.3' to 11.3' 

MONITOR INST.: OV A TOT DPTH: 12FT. 

WELL DEVELOPMENT DATE: 7/16/91 

SOll/RDCK DESCRjFTlO'>l 
AN:) COM~ENTS 

Llmesto~e: \\·hlte. hard. moderately weathered. 

u 

8"" ""§ 
~?: 
... ~'l 

:; 

i 

BORING NO. 

PROJECT NO: i519-30 

COMPL TD: 7/15/91 

PROTECTION LEVEL: 0 

DPTH TO i 17: FT. 

snE: P:.J~llc Worr! t-(otor Pc,ol 

~ 4 ... 4 
C3 "" BLO ... ·S/6-lN u 
"" "" "" (3 W 
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1: 

10.£.8.11 
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TITLE: r~t..S ~ EY ¥I'E~ t, =o:c C-.I:c FI"ld 
LOG 01 WELL: KYW .4:::7-6 80RING NO. 

CLIEt-.'T: SOUi HI~.t VF t..2E ',SCO~~ PROJECT NO: i5:£-20 

CONTRACTOR: GrOU'lCloc!Er PrO:ectlon Inc. DATE STARTED: 7/15/91 COMPL TO: 7/15/91 

METHOD: HSA CASE SIZE: 2 Inch SCREEN !NT.: 1.3' to 113' I PROTECTION LEVEL: 0 

TOC ELEV.: 3.75 FT. MONITOR INST.: OV A TOT DPTH: 12FT. DPTH TO i 1.9E FT. 

LOGGED 8Y: A. DeSandro WELL DEVELOPMENT DATE: 7/17/91 SITE: Public lI'or~~ Motor FOOl 

w 
;:: ..: LL.50=1:' TO::'Y;;: 
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o <'1 

1 
5 

to 

15 

> a: 
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~ E 
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b!! 

1.6/2 I G.C. 

1.512 I G.C. 

sell/ROCK DESC?,JFTjO'>j 
AND CO'-1"1ENTS 

Limestone: I<'hl!e, hard, moderately to highly 
WEathered, 

PAGE' of KYy,'A3ii6 
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APPENDIX C 

INVESTIGATIVE METHODOLOGIES AND PROCEDURES 

Soil borings 

Soil borings were used to assess the degree of soil contamination at the site and 
to aid in the placement of subsequent monitoring wells. Soil borings were 
advanced into the water table using rotary drilling and hollow-stem augers. For 
each boring, a soil sample was collected immediately above the soil-groundwater 
interface. Samples were collected with a standard penetration test (SPT) split­
spoon sampler. Samples were placed in 16-ounce glass jars, and headspace 
analysis was performed with an organic vapor analyzer (OVA) equipped with a flame 
ionization detector (FID). 

Monitoring well construction 

All monitoring wells were constructed of 2-inch diameter, flush-threaded, 
schedule 40, polyvinyl chloride (PVC) casing. The bottom 10 feet of each well 
was screened with 2-inch diameter, O.OlO-inch slotted, PVC well screen. The 
proximity of the shallow water table to land surface necessitated limiting the 
thickness of the sand filter pack, bentonite seal, and grout above the screened 
interval. A 6/20 grade silica sand filter pack was placed in the annular space 
around each well to approximately 7 inches above the top of the screen. A 4-inch 
thick bentonite seal was then placed on top of the filter pack. The remaining 
annular space was grouted to the surface with neat cement. A protective traffic­
bearing vault was installed to complete each well. Each monitoring well was 
equipped with a locking well cap. Typical monitoring well construction details 
are presented in Figure C-l. 

Groundwater elevation measurements and tidal influence study 

The elevation of the water table was estimated by surveying the top of the well 
casing of each monitoring well to a common reference datum. No benchmark was 
located in the area; therefore, an arbitrary reference elevation of 10.00 feet 
was established onsite. Groundwater levels were measured using an electronic 
water level indicator. Water level elevations were calculated by subtracting the 
measured depth to groundwater from the elevation at the top of the well casing. 
To assess the effect of tidal fluctuations on water level elevations, water 
elevations were measured over an 8-hour period. 

Groundwater sampling 

Groundwater samples were collected from site monitoring wells on August 14, 1991. 
The groundwater samples were collected in accordance with ABB-ES' FDER-approved 
CompQAPP. Before sampling, monitoring wells were properly developed and purged 
wi th TeflonTII bailers. Purging continued until a minimum of five well volumes had 
been removed. Groundwater samples were then collected, and the samples were 
placed into appropriate containers. The containers were labeled, placed on ice, 
and shipped under chain of custody to Wadsworth/Alert Laboratories in Tampa, 

BCA3l7DF.CAR 
01.92 (CLEAN.Ol) 
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PROTECTIVE STEEL CASING 
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FIGURE C-1 

TYPICAL MONITORING WELL 
CONSTRUCTION DIAGRAM 
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Florida, for analyses. Pursuant to FDER Chapter 17 - 770, FAC, groundwater samples 
collected from monitoring wells underwent analyses for USEPA Methods 418.1, 601, 
602, 610, ethylene dibromide (EDB) , and lead. Field blanks, trip blanks, and 
equipment blanks were also analyzed. 

Slug Tests 

An aquifer slug test was performed on monitoring well KYW-A3l7-S to assess the 
hydraulic conductivity of the surficial aquifer. The slug was constructed of l­
inch outside diamete~ PVC pipe,S feet in length. The slug was filled with sand 
and capped watertight at both ends. Water level changes in the monitoring wells 
were recorded with a data logger and pressure transducer. 

The pressure transducer was suspended less than 6 inches above the bottom of the 
well and the initial water level was recorded prior to beginning the test. The 
slug was then lowered into the well until it was totally submerged beneath the 
water table. Following recovery, the slug was quickly removed, and water level 
measurements were recorded until the water level recovered. Slug test results 
are attached in Appendix G. 

Hydraulic conductivity was calculated from slug test data based on the analytical 
method of Bouwer and Rice (1976) for partially penetrating wells screened in an 
unconfined aquifer. The computer program AQTESOLVN (Geraghty and Miller, 1989) 
was used to calculate a hydraulic conductivity (K) value based on linear 
regression of the data gathered during the slug test. 

BCA3l7DF.CAR 
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AQUIFER SLUG TEST CALCULATIONS 

Average Pore Water Velocity Calculations 

Estimates of average pore water velocity were obtained using the following 
formula: 

where 

v = average pore water velocity (ft/day), 
K = hydraulic conductivity (ft/day), 
Iav = average hydraulic gradient across site 
n = estimated porosity. 

8.5 X 10-3 ft/ft, and 

Using an estimated porosity of 22 percent (Davis and DeWiest, 1966), the average 
hydraulic gradient across the site (I av ,) and the hydraulic conductivity from 
well KYWA3l7-5 (K = 3.8 ft/day), the calculated average pore water velocity is: 

Transmissivity 

Transmissivity, T, 
following formula: 

where 

T 
K 
b 

v (3.8 ft/day) (3.2x10-3 )/O.22 

v = 5. 5x10-2 ft/day. 

for the surficial aquifer, was estimated by 

T K*b 

transmissivity (ft2/day), 
hydraulic conductivity (ft/day), and 
aquifer test interval or thickness (ft). 

using the 

For monitoring well KYWA3l7-5, using a K value of 3.8 ft/day and a b value of 
9.52 ft, the calculated transmissivity is as follows: 

T 3.8 ft/day x 9.52 ft 

T 36 ft 2/day. 

BCA317DF.CAR 
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Monitoring Well 
Designation 

KYWA317-l 
KYWA3l7-2 
KYWA317-3 
KYWA317-4 
KYWA317-4 Duplicate 
KYWA317-S 
KYWA317-6 
KYWA317-7 

BCA317DF.CAR 
01. 92 (CLEAN. 01) 

Laboratory Analytical Data 
Conversion Table 

Laboratory Sample 
Designation 

BCPWMW-l 
BCPWMW-2 
BCPWMW-3 
BCPWMW-4 
BCDUPE3 
BCPWMW-S 
BCPWMW-6 
BCPWMW- 7 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

This report: sU!I!Illarizes the analyt:ical :.-esul ts of t~e ~{AS Key I:est - :':-.lIlla. • .!.n:iex 
site submitted by ABE Environmencal Services, In~. to Yadswor~~/A~~T 
Laborat::ories, :nc. who ?rovided independent::, analyt:ical ser.rices :or ~his project 
under the direction of Ken Busen. The samples were accepted into Yadsworth's 
Florida facility on 15, 17, 22 & 23 August: 1991, in accordance with doc~ented 
samp 1 e accept:.ance procedures _ The assoc i.a ted analytical methods and sample 
=esulcs are outlined sequent::ially in :~is report. 

Analyt:ical resul1:S included in this repor'!: have been reviewed :or compliance ""i:~ 
the Laborat::ory QA/QC Plan as summarized in the Quality Cont:rol Section at:: the 
rear of c."e repor'!:. Sample custody docu;nent:.ation desc:.-ibing t..'1e :lu=:ber of 
samples and sample mat:.-ices is also included. Any quali::cations ane/or :lon­
compliant: items have been noted below. 

!..ahora '!:orv In = 

lH1906-1 

IH220S-9,lO,ll 

The surrogate compound :.-ecoveries :or the 
polynuclear aromat:ic hydrocarbon analysis 
of t~is sample were outside of est:ablished 
laborat:ory concrol l~i:s. A sec~nd 

e~action and analysis ?er:o~ed outside 
of -=!:le :::?A recoI!!:Dended holdi~g t:":::e 
demons __ ated accept:.able :.-ec~ver:es .• 30th 
seo of data are :-eported a:ld ='2.y ":le 
interpreted accordingly. 

The acid ex'!:ract:able spiking compound 
recoveries in the laboratory cont::-ol sample 
associated with these samples ...,ere out:sid~ 

of est:ablished laborat:ory control limit:s. 
Sample nine also demonstrated low acid 
surrogate recoveries. This batch is being 
re-ex'!:racted and re-analyzed outside of the 
EPA recommended holding time. These :-esults 
will be for'!:hcoming and may be interpreted 
accordingly at: that: t:ime. 
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iJ WADSWORTH I ALERT 
LABORATORIES. INC. 

'Jac.s-,.;or-'/.A..LERT !..a.bora~or:'es u:::.!.i=es only USE?A approved analyt::'cal :::et:.~od.s and 
inst:rument:at:ion. The analyt:ical met:hods ut:ilized for t:..'e analysis of these 
samples are listed below. 

• METHOD 

ORGANICS 

Volat:ile Organics ** EPA Method 601/2 

Volat:ile Organics ** EPA Met..'I)od 624 

Ethylene Dibromide ** EPA Met:..'od 601 !'fod. 

Base/Neut:ral Acid Extract:ables 

Polynuclear Aromat:ic Hydrocarbons 

.:u.s en::. c 
Cad::i ::.::: 
C'-....romiU!:l 
!..ead 

Tot:. Rec. Pet:roleum Hydrocarbons 

MIS C'ELUh"EOUS 

** EPA Met:hod 625 

** F:i!A Mecllod 625 

** :::A Met.bod 206.2 
** F:i!A Meood 200.7 
** EPA Mecllod 200.7 
** F:i!A Mecod 239.2 

** EPA !'fet:hod 418.1 

NOTE: ** Indicates usage of t:his met:hod to obt:ain result:s for chis report:. 
EPA Met:hods -Met:hods for Chemical Analysis of Yat:er and Yast:es, USEPA, 

600/4-79-020, March, 1983. July, 1982 
Drinking Yat:ers US EPA , 600/4-88/039, December, 1988. 

St:d. Met:hods -St:andard Met:hods for che Examination of Yat:er and Yaste­
wat:er, APHA, 16th edit:ion, 1985. 

USEPA Met:hods -From 40CFR Part: 136, published in Federal Regist:er on 
Oct:ober 26, 1984. 

." 

SY846 Met:hods -Test: Mechods for Evaluat:ing Solid Yast:e Physical/Chemical ~ ~W g'-f~ ') - Met:hods, 3rd Edit:ion, USEPA. 1986. 
ASTM Met:hods -American Sociery for Test:ing and Mat:erials. 
NIOSH Met:hod -NIOSH Manual of Analyt:ical Met:hods, National Inst:itut:e for 

Occupat:ional Safery and Healt:..', 2nd Edit:ion, April 1977. -
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WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY: ABB ~!VIRON~1£.~TAL SERVICES, !!'lC. DATE RECE1VED: 
LAB ~ :H2305-1 

SAMPLE ID: BCPWMW-l 

DATE EX'I'RAC"ITD : 
DA TE AliALYZ:ED: 

NAS KEY WEST/BOCA CHICA FIELD ?ROJ.;7519-30 
CERTIFICATION #: 

8/23/91 
~A 

a/zo/n 

E84059 
VOLATILE ORGANICS 

METHOD 601/602 - GC 
HRS84297 

Benzene 
Bromodichloromethane 
3rcmofor:n 

Bromomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
2-ChloroethylY~nyl ether 
Chloroform 

Chlorc::letllane 
~ibromoc~loromet~ane 
1,Z-Jichlcrooenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

l,l-Dichloroethane 

~D 

ND 
~D 

~ 
ND 
ND 

ND 

l,2-Dichlcroeth~~e SD 
l~l-Dichlcroethene ~D 

1,2-~ichloroethene (~otal) ~D 

l,2-Dichloropropane ND 
cis-l,3-Dichloropropene ~D 
trans-1,3-Dichloropropene ND 

Ethylbenzene ~~ 

Methylene chloride ND 
l,l,2,2-Tetrachl?roethane ND 

Tetrachloroetbene ~D 

Toluene ~ 

l,l,l-Tric~loroet~e ~m 

1,1,2-Trichloroethane ND 
Trichloroethene ND 
Trichlorofluoromethane ND 

Vinyl chloride 
Xylenes 
Methyl-tert-butylethe~ 

-' 

ND 
ND 
45 

NOTE: ND (None Detected, lower detectable limit = 
~D* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

• .. 
111 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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iJ WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,· INC. 
LAB I: 1H2305-1 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

MATRIX: WATER 

SAMPLE ID: BCPWMW-l 

PARAMETER 

Ethylene dibromide 

DATE ANALYZED: 9/ 3/91 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION f: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

ND 0.02 

.. 

NOTE: ND (None Detected) as rec'd 
J (Detected I but below quanti tation limi t; estimated value) 
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WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY: ABB E~\'IRO~~lENTAL SERVICES, INC. 
LAB #: IH2305-1 
MATRIX: WATER 

DATE RECEI~...D: 

DATE EXTRACTED: 
DATE ANALYZED: 

SAMPLE ID: BCPh~W-l NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 

2/23/91 
8/26/91 
9/ 4/91 

CERTIFICATION f: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
.~cenaphthylene ND 
Anthracene ND 

Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(k)fluoranthene ND 
Chrysene ND 

Dibenz(a,h)anthracene !,\D 
Fluoranthene !,\D 
Fluorene !m 

Indeno(1,2,3-cd)pyrene }''D 
1-Methylnaphthalene ND 
2-Methylnaphthalene l\'D 

Naphthalene ND 
Phenanthrene ND 
P~'rene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-d5 
Fluorobiphenyl 
Terphenyl-d14 

% 

44 
48 
112 

ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-140) 

.' 

ug/L) as rec'd 
ug/L) as rec'd 
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liJ WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB f: 1H2305-1 
MA.TB.ll : WATER 

DATE RECEIVED: 8/23/91 

SAMPLE ID : BCP~~W-l NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION ,: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LIST 

Total metals analysis results - as recei"ed 

ELEMENT 

Lead 

NOTE: ND (None Detected) 

"PREPARATION -
ANALYSIS DATE 

8/29/91 

RESULT 

ND 

DETECTION 
LIMIT 

5 ug/L 
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WADSWORTH/ALERT 
LABORATORIES. INC, 

COMPANY: ABB ENViRONMENTAL SERVICES, INC. 
LAB ID: LH2305-1 
MATRIX WAT£R 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE lD: BCPWMW-1 NAS KEY WEST/BOCA CHICA FIELD PROJ.:7519-30 
CERTIFICATION #: E84059 

HRS84297 
TOT AI. RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

" 
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iiI WADSWORTH/ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB f lH2305-2 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DAn: ANALYZED: 

8/23/91 
NA 

8/30/91 

SAMPLE ID: BCPWMW-2 NAS KEY ~~ST/BOCA CH!CA FIELD PROJ.#7519-30 
CERTIFICATION #: E84059 

VOLATILE ORGANICS HRS84297 
METHOD 601/602 - GC 

Ben:z.ene ND 1,2-Dichloroethane ND 
Bromodichlorometha~e ND 1,1-Dichloroethene ND 
Eromoform ND 1,2-Dicaloroethene (Total) ~D 

Bromomethane ND 1,2-Dichloropropane ND 
Carbon tetrachloride ND cis-l,3-Dichloropropene ND 
Chloroben:z.ene ND trans-l,3-Dichloropropene ND 

Chloroethane ND Ethylben:z.ene ND 
2-Chloroethylvinyl ether ND Methylene chloride ND 
Chloroform ND 1,1,2,2-Tetracbloroethane ND 

Chloromethane ND Tetrachloroethene ND 
Dibromochloromethane ND Toluene ND 
1,2-Dichloroben:z.ene ND l,l,l-Trichloroethane ND 

1,3-Dichloroben:z.ene ND 1,l,2-Trichloroethane ND 
1,4-Dichloroben:z.ene ND Trichloroethene ND 
Dichlorodifluoromethane ND Trichlorofluoromethane ND 

1,l-Dichloroethane ND Vinyl chloride ND 
.' 

Xylenes ND 
Methyl-tert-butylether ND 

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd 
ND* (None Detected, lower detectable limit = ug/L) as rec'd 

(Not Analyzed) 

SURROGATE RECOVERY: X ACCEPTABLE LIMITS 
Bromochloromethane (HECD) 95 (78-122) 
Trifluorotoluene (PID) 100 (73-131) 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABS E.~VIRON~IENTAL SERVICES, INC. 
LAB f: lH230S-2 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

MATRIX: WATER 

SAMPLE ID: BCPWMW-2 

PARAMETER 

Ethylene dibromide 

DATE ANALYZ::l: 9/ 3/91 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION t: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

ND 0.02 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB E~\,IRONMENTAL SERVICES,. INC. 
LAB #: IH2305-2 
MATRIX: II·ATE.~ 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

SAMPLE ID: BCPII'MW-2 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 

8/23/91 
8/26/91 
9/ 4/91 

CERTIFICATION ,: £84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 

Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(klfluoranthene ND 
Chn'sene ND 

~ibenz(a,h)anthracene ND 
Fluoranthene ND 
Fluorene ND 

Indeno(l,2,3-cd)pyrene ND 
I-Methylnaphthalene ND 
2-Methylnaphthalene ND 

Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-d5 
Fluorobiphenyl 
Terphenyl-dl4 

47 
48 
91 

% ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-140) 

.' 

ug/L) as rec'd 
ugjL) as rec'd 
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WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY : ABB ENV I RON~!E!\TAL SERV leES, INC. 
LAB f: 1H2305-2 

DATE RECEIVED: 8/23/91 

MATRIX : WATER 

SAMPLE ID : BCPWMW-2 NAS KEY h~ST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION f: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LIST 

Total metals analysis results - as received 

ELDffiNT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 8/29/91 ND 5 ug/L 

.' 

NOTE: ND (None Detected) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB In: 1H2305-2 
MATRIX : WATER 

DATE RECEIVED: 
DATE EXTRACTE'D: 
DATE ANALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BCPiI'MW-2 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION ,: E84059 

HRS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

.. 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

COMPANY: ABB £NVIRONHENHL SERVICES, INC. 
LAB # lH2305-3 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
NA 

8/30/91 

SAMPLE ID: BCPiiHW-3 NAS KEY WEST/BOCA CHICA FIELD PROJ.#75l9-30 
CERTIFICATION #: E84059 

VOLATILE ORGANICS HRS84297 
METHOD 601/502 - GC 

Benzene ND l,2-Dichloroethane ND 
Bromodichloromethane NO l,l-Dichloroethene ND 
Bromoform NO l,2-Dichloroethene (Total) ND 

Bromomethane NO l,2-Dichloropropane ND 
Carbon tetrachloride ND cis-l,3-Dichloropropene ND 
Chlorobenzene NO trans-l,3-Dichloropropene ND 

Chloroethane NO Ethylbenzene NO 
2-Chloroethylvinyl ether NO Methylene chloride ND 
Chloroform NO l,l,2,2-Tetrachloroethane ND 

Chloromethane NO Tetrachloroethene NO 
Dibromochlorcmetbane ND Toluene ND 
l,Z-Dichlorobenzene NO l,l,l-Trichloroethane ND 

l,3-Dichlorobenzene ND l,l,2-Trichloroethane ND 
l,4-Dichlorobenzene ND Trichloroethene ND 
Oichlorodifluoromethane ND Trichlorofluoromethane ND 

l,l-Dichloroethane NO Vinyl chloride ND .' 
Xylenes ND 
Methyl-tert-butylether 2 

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd 
ND* (None Detected, lower detectable limit = ug/L) as rec'd 

(Not Analyzed) 

SURROGATE RECOVERY: % ACCEPTABLE LIMITS 
Bromochloromethane (HECD) 105 (78-122) 
Trifluorotoluene (PID) 100 (73-131) 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,· INC. 
LAB f: IH2305-3 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

KATRlX: WA'l'L"t 

SAMPLE 1D: BCPWMW-3 

PARAMETER 

Ethylene dibrcmide 

DATE ANALYZED: 9/ 4/91 

NAS KEY WEST/BOCA CH!CA FIELD PROJ.#7519-30 
CERTIFICATION ,: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

ND 0.02 

.. 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB E!\\,IRONMENT.-\L SERVICES, INC. 
LAB f: IH2305-3 
MATRIX: WATER 

DATE RECElVED: 
DATE EXTRACTED: 
DATE ANALYn:D: 

SAMPLE ID: BCPWMW-3 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 

8/23/91 
8/26/91 
9/ 4/91 

CERTIFICATION #: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
Acenaphthylene ND 
~.nthracene ND 

Benzo(alanthracene ND 
Benzo(a)pyrene ~D 

3enzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(k)fluoranthene ND 
Chrysene ND 

Dibenz(a,h)anthracene ~"D 

Fluoranthene ~1) 

Fluorene ~m 

Indeno(1,2,3-cd)pyrene l'\u 
1-Methylnaphthalene ND 
2-Methylnaphthalene ND 

Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

NOTE: ND {None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Anal~'zed) 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fluorobiphenyl 
Terpheny l-d 14 

52 
48 
91 

ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-140) 

.' 

ug/L) as rec'd 
ug/L) as rec'd 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY : AEE ENVI RON~IENTAL SERVI CES, 1 NC. 
LAB #: lH2305-3 
MATRIX : WATER 

DATE RECEIVED: 8/23/91 

SAMPLE TD : BCPn~W-3 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION #: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LI ST 

Total metals analysis results - as received 

Lead 

NOTE: ND (None Detected) 

PREPARATION -
ANALYSIS DATE 

8/29/91 

RESULT 

ND 

DETECTION 
LIMIT 

5 ug/L 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,· INC. 
LAB ID: lH2305-3 
MATRIX WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BCPWMW-3 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION I: E84059 

lUtS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

0" 
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WADSWORTH I ALERT 
LABORATORIES. INC, 

COMPANY: ;EB ENV r ?ONME~T..;L sr::t V I c-r..S ,. ! NC. 
LAB : l.HZ305-4 

DAl.'"E RECEl VED: 
!)ATE EXTRAC':'ED: 

a/23/91 
SA 

3/30/91 !(ATRIA': 'oiA~2. 

SAMPLE !D: 3CPWJ.!W-4 

3enzene 
Bromodichloromethane 
Bromoform 

Bromome'thane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform: 

Chlorcmet.hane 
Jlbromoc~o~me't~ane 

l,Z-D:chlcroben:ene 

l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluoromethane 

l,l-Dichloroethane 

DATE ANALY'ZED: 

NAS KEY WEST/BOCA CHICA FIELD ?ROJ.;7519-30 
CERTIFICATION #: ::84059 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
1 

ND 
ND 
ND 

ND 

VOLATILE ORGANICS 
METHOD 601/602 - GC 

HRS84297 

1,2-Dichloroethane 
l,l-Dichloroethene 
1,2-Dichlcroethene 

ND 
ND 

(Total) ND 

1,2-Dichloropropane ND 
cis-l,3-Dichloropropene ND 
trans-l,3-Dichloro?ropene ND 

Ethylbenzene ND 
Methylene chloride ~D 

1,1,2,2-Tetrach19roethane ND 

~etrachloroethene SD 
Toluene ND 
1,1,1-Trichloroe't~ane SD 

1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
ND 

ND 
ND 
ND 

" 
.' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

." .. 
106 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENV!RONML~TAL SERVICES,. INC. 
LAB #: 1H2305-4 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

MATRIX: WATER 

SAMPLE ID: BCPWMW-4 

PARAMETER 

Ethylene dibromide 

DATE ANALYZED: 9/ 4/91 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: . E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

NO 0.02 

NOTE: ND (None Qetected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,. INC. 
LAB #: 1H2305-4 
MATRIX: WA'l'l:.R 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

SAMPLE ID: BCPII'~!W-4 NAS KEY WEST/BOCA CHICA FIELD PROJ. ;7519-30 

8/23/91 
8/26/91 
9/ 5/91 

CERTIFICATION f: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 

Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(k)fluoranthene ND 
Chrysene ND 

Dibenz(a,h)ant~racene NO 
Fluoranthene NO 
Fluorene ND 

Indeno(l,2,3-cd)pyrene NO 
I-Methylnaphthalene ND 
2-Methylnaphthalene ND 

Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not An.alyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fluorobiphenyl 
Terphenyl-dl4 

42 
56 
86 

% ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-1~O) 

.. 

ug/L) as rec'd 
ug/L) as rec'd 
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iJ WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY : .{BB ENVIRONMENTAL SERVICES, INC. 
LAB t: IH2305-4 

DATE RECEIVED: 8/23/91 

MATRIX : WATER 

SAMPLE ID : BCPWMW-4 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION i: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LIST 

Total metals analysis results - as received 

ELEMENT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 8/29/91 ND 5 ug/L 

.' 

NOTE: NO (None Detected) 
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iiI WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB lD: 1H2305-4 
MATRIX : WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALY'ZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BCPWMW-4 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: E84059 

HRS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

.. 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES" INC. 
LAB f lH2305-5 
MAl'Rll: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
NA 

8/30/91 

SAMPLE ID: BCPWMW-5 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION f: E84059 

VOLATILE ORGANICS HRS84297 
METHOD 601/602 - GC 

Benzene NO 1,2-Dichloroethane ND 
Bromodichloromethane NO l,l-Dichloroethene ND 
Bromoform NO l,2-Dichloroethene (Total) ND 

Bromomethane NO l,2-0ichloropropane NO 
Carbon tetrachloride NO cis-l,3-Dichloropropene ND 
Chlorobenzene NO trans-l,3-Dichloropropene ND 

Chloroethane NO Ethylbenzene ND 
2-Chloroethylvinyl ether NO Methylene chloride ND 
Chloroform NO l,l,2,2-Tetrachloroethane NO 

Chloromethane NO Tetrachloroethene ND 
Dlbromocbloromethane ND Toluene NO 
1,Z-Dichlorobenzene NO 1, 1, I-Trichloroethane ND 

1,3-Dichlorobenzene NO 1,l,2-Trichloroethane ND 
1,4-Dichlorobenzene NO Trichloroethene NO 
Oichlorodifluoromethane NO Trichlorofluoromethane ND 

1,l-Dichloroethane NO Vinyl chloride ND 
Xylenes ND 

," 

Methyl-tert-butylether ND 

NOTE: NO (None Detected, lower detectable limit = 1 ug/L) as rec'd 
ND* (None Detected, lower detectable limit = ug/L) as rec'd 

(Not An,alyzed) 

SURROGATE RECOVERY: % ACCEPTABLE LIMITS 
Bromochloromethane (HECO) 118 (78-122) 
Trifluorotoluene (PIO) 100 (73-131) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB E."~VIRONMENTAL SERVICES,. INC. 
LAB I: 1H2305-5 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

9/ 4/91 MATRIX: WA'l'E.R 

SAMPLE ID: BCPWMW-5 

PARAMETER 

Ethylene dibromide 

DATE ANALYZED: 

NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION J: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

NO 0.02 

.' 

NOTE: NO (None petected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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iiI WADSWORTH/ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES," INC. 
LAB #: 1H2305-S 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

SAMPLE ID: BCPft~W-5 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 

8/23/91 
8/26/91 
9/ 5/91 

CERTIFICATION #: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 

Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(k)fluoranthene ND 
Chrysene ND 

Dibenz(a,h)anthracene ~D 
Fluoranthene ND -, l'_uorene ~!) 

!ndeno(1,2,3-cd)pyrene ND 
I-Methylnaphthalene ND 
2-Methylnaphthalene ND 

Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fluorobiphenyl 
Te rpheny l-r!l4 

40 
56 
99 

% ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-140) 

." 

ug/L) as rec'd 
ug/L) as rec'd 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB t: 1H2305-5 

DATE RECEIVED: 8/23/91 

MATRIX : WATER 

SAMPLE ID : BCPn~W-5 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION t: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LIST 

Total metals analysis results - as received 

ELEMENT 

Lead 

NOTE: ND (None Detected) 

PREPARATION -
ANALYSIS DATE 

8/29/91 

RESULT 

ND 

DETECTION 
LDHT 

5 ug/L 
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II WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,.INC. 
LAB ID: 1H2305-5 
MATRIX WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
D.Al'E ANALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BCPWMW-5 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: E84059 

HRS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

.' 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,_ INC. 
LAB t IH2305-6 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
NA 

8/30/91 

SAMPLE ID: BCPWMW-6 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION t: E84059 

VOLATILE ORGANICS HRS84297 
METHOD 601/602 - GC 

Benzene ND 1,2-Dichloroethane ND 
Bromodichloromethane NO l,l-Dichloroethene ND 
Bromoform NO 1,2-Dichloroethene (Total) ND 

Bromomethane NO l,2-Dichloropropane ND 
Carbon tetrachloride NO cis-l,3-Dichloropropene ND 
Chlorobenzene NO t.rans- l ,3-Dichloropropene ND 

Chloroethane NO Ethylbenzene ND 
2-Chloroethylvinyl ether NO Methylene chloride ND 
Chloroform ND l,l,2,2-Tetrachloroethane ND 

Chloromethane ND Tetrachloroethene ND 
Dibromochloromethane NO Toluene ND 
l,2-Dichlorobenzene ~D 1,l,1-Trichloroethane NO 

1,3-Dichlorobenzene NO 1,1,2-Trichloroethane !\TO 
1,4-Dichlorobenzene NO Trichloroethene ND 
Dichlorodifluoromethane ND Trichlorofluoromethane NO 

1,1-Dichloroethane ND Vinyl chloride ND 
Xylenes ND .. 
Methyl-tert-butylether 95, 

NOTE: ND (None Detected, lower detectable limit = 1 ug/L) as rec'd 
NO* (None Detected, lower detectable limit = ug/L) as rec'd 

(Not Analyzed) 

SURROGATE RECOVERY: % ACCEPTABLE LIMITS 
Bromochloromethane (HECD) 110 (78-122) 
Trifluorotoluene (PID) 100 (73-131) 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,. INC. 
LAB I: IH2305-6 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

MATRIX: WATER 

S~~LE ID: BCPWMW-6 

PARAMETER 

Ethylene dibromide 

DATE ANALYZED: 9/ 4/91 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION t: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

ND 0.02 

.. 

NOTE: ND (None Detected) as rec'd 
J (Detecfed, but below quantitation limit; estimated value) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRON~!ENTAL SERVICES, .INC. 
LAB :: 1H2305-6 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

SAMPLE ID: BCP~~W-6 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 

8/23/91 
8/26/91 
9/ 6/91 

CERTIFICATION I: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene NO 
Acenaphthylene NO 
Anthracene ND 

Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Benzo(b)fluoranthene ND 

Benzo(ghi)perylene ND 
Benzo(k)fluoranthene ND 
Chrysene ND 

Dibenz(a,hlanthracene NO 
Fluoranthene ~ 

Fluorene ~'"D 

Indeno(1,2,3-cd)pyrene tsO 
1-Methylnaphthalene NO 
2-Methylnaphthalene ND 

Naphthalene NO 
Phenanthrene NO 
Pyrene NO 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fluorobiphenyl 
Terphen~'l-d14 

38 
47 
75 

ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(3~-140) (12-153) 
(10-132) (13-140) 

.' 

ug/L) as rec'd 
ug/L) as rec'd 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY : ABE ENVIRONMENTAL SERVICES-, INC. 
LAB :: 1H230S-6 

DATE RECElVED: 8/23/91 

MATRIX : WATER 

SAMPLE ID : BCPw~W-6 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELEcrED LIST 

Total metals analysis results - as received 

ELEMENT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 8/29/91 ND 5 ug/L 

.. 

NOTE: ND (None Detected) 
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WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,.INC. 
LAB ID: 1H2305-6 
MATRIX : WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BCPWMW-6 NAS KEY WEST/BOCA CHICA FIELD PROJ.'7519-30 
CERTIFICATION ,: E84059 

HRS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrocarbons mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

.' 
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iiI WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,. INC. 
LAB t 1H2305-7 

DATE RECEIVED: 
DATE EX'l'RACTED: 

8/23/91 
NA 

8/30/91 MATRIX: WATER 

SAMPLE ID: BCPWMW-7 

Benzene 
Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 

Chloromethane 
Dibromochloromethane 
l,2-Dichlorobenzene 

l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Oichlorodifluoromethane 

l,l-Dichloroethane 

DATE AHALY!ED: 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: E84059 

VOLATILE ORGANICS HRS84297 
METHOD 601/602 - GC 

NO l,2-Dichloroeth~~e ND 
NO l,l-Dichloroethene ND 
NO l,2-Dichloroethene (Total) ND 

NO l,2-Dichloropropane ND 
ND cis-1,3-Dichloropropene ND 
ND trans-1,3-Dichloropropene ND 

ND Ethylbenzene ND 
NO Methylene chloride ND 
NO l,l,2,2-Tetrachloroethane ND 

NO Tetrachloroethene ND 
ND Toluene NO . 
NO l,l,l-Trichloroethane ND 

ND l,l,2-Trichloroethane ND 
NO Trichloroethene ND 
NO Trichlorofluoromethane NO 

ND Vinyl chloride NO 
Xylenes ND 
Methyl-tert-butylether ND 

.. 

NOTE: NO (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

% 
112 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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II WADSWORTH I ALERT 
LABORATORIES, INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES,. INC. 
LAB I: 1H2305-7 

DATE RECEIVED: 
DATE EXTRACTED: 

8/23/91 
NA 

9/ 4/91 MATRIX: WATER 

SAMPLE ID: BCPWMW-7 

PARAMETER 

Ethylene dibromide 

DATE ANALYZED: 

NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION i: E84059 

HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
RESULT (ug/L ) LIMIT 

ND 0.02 

.' 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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iJll WADSWORTH/ALERT 
LABORATORIES. INC. 

e9MP~W: ABB ENVIRONMENTAL SERVICES, INC. 
LAB I: IH2305-7 . 
MATRIX: WATER 

DATE RECEIVED: 
DATE EXTRACTED: 
DATE ANALYZEl}: 

SAMPLE ID: BCPWMW-7 NAS KEY WEST/BOCA CHICA FIELD PROJ.:7519-30 

8/23/91 
8/26/91 
9/ 5/91 

CERTIFICATION I: E84059 
POLYNUCLEAR AROMATIC HYDROCARBONS HRS84297 

METHOD 625 HSL/TCL LIST - GC/MS 

Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 

Benzo(a)anthracene NO 
Benzo(a)pyrene NO 
Benzo(b}fluoranthene NO 

Benzo(ghi)perylene NO 
Benzo(k)fluoranthene NO 
Chrysene ND 

Oibeoz(a,h)anthracene NO 
Fluoranthene ND 
Fluorene NO 

I ndeno ( 1, 2 , 3-cd) pyrene . '. . NO 
1-Methylnaphthalene NO 
2-Methylnaphthalene NO 

Naphthalene NO 
Phenanthrene ND 
Pyrene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fluorobiphenyl 
Terphenyl-d 14 

38 
46 
78 

% ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-lS5) 
(34-140) (12-153) 
(10-132) (13-140) 

." 

ug/L) as rec'd 
ug/L} as rec'd 
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WADSWORTH I ALERT 
LABORATORIES. INC. 

COMPANY: ABB ENVIRONMENTAL SERVICES, INC. 
LAB I: IH2305-7 

DATE RECEIVED: 8/23/91 

MAl'RU : WATER 

SAMPLE ID : BCPWMW-7 NAS KEY WEST/BOCA CHICA FIELD PROJ.#7519-30 
CERTIFICATION I: E84059 

METALS ANALYTICAL REPORT HRS84297 
SELECTED LIST 

Total metals analysis results - as received 

ELEMENT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 8/29/91 ND 5 ug/L 

.. 

NOTE: ND (None Detected) 
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WADSWORTH/ALERT 
LABORATORIES. INC. 

COMPANY: ABB ~~VIRONMENTAL SERVICES,_ INC. 
LAB 10: IH2305-7 
MATRIX : WATER 

DATE RECEIVED: 
DATE ErrRACTED: 
DATE ANAL YnJ): 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE 10: BCPn~W-7 NAS KEY WEST/BOCA CHICA FIELD PROJ.i7519-30 
CERTIFICATION I: E84059 

HRS84297 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total Recoverable Petroleum Hydrcc~rbcns ND mg/L 

NOTE: ND (None Detected) 

LOWER 
DETECTION 

LIMIT 

1 

.' 
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'NADSWCFiTH /.l·LE;:'T 
LABORATORIES, INC. 

COMPAh'"Y: !.B3 =:NVIRONM£~TAL SERV!CES,. INC. DATE RECEIVED: 9/23/91 
~A 

3/31/91 
LAB ; :~Z~05-:0 

SAMPLE ID: 3CDUPE3 

Benzene 
Bromodichloromethane 
3~=rnofor::l 

3romomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
2-Chloroet.hylvinyl ether 
Chloroform 

C!:J.. 0 :-'0:: e :.::an e 
~ibrococ~lorocet~ane 

l,2-Dich:orobenzene 

l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifl~oromethane 

l,l-Dichloroethane 

DA TE!:XTRACTED : 
DATI: .~~ALYZ~: 

NAS KEY WEST/BOCA CHICA FIELD ?ROJ.;7519-30 
CERTIFICATION #: E84059 

~m 

ND 
ND 

ND 
ND 
ND 

ND 
NO 
2 

:-:D 
ND 
ND 

ND 
NO 
ND 

ND 

VOLATILE ORGANICS ~?'S84Z97 

METHOD 601/602 - GC 

l,2-Dichloroe~hane ~D 
l,l-Dichloroethene ~D 

l,2-Dichloroet.hene (7otal) ~D 

1,2-Dichlorcpropane ND 
cis-1,3-Dichloropropene ND 
trans-l,3-Dichloropropene NO 

Ethylbenzene NO 
Methylene chloride NO 
l,l,2,2-Tetrachloroethane NO 

7etrachlcrce~hene ~~ 
Tolue.!:e \~ 

!,l,l-Tr:c~lc~oe~~ar.e ~u 

l,l,2-Trichlcroethane ~D 
Trichloroethene ND 
Trichlorofluoromethane NO 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

NO 
ND 
NO 

.' 

NOTE: NO (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) a.s :-ec'd 
ug/L) a.s rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trirluorotoluene (PID) 

% 
113 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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iiI WADSWORTH I ALE:1T 
LABORATORIES. INC. 

COMPA.\'Y: AEE 2..~V!RONMENT.;L SERVICES, INC. 
LAB ~: lr.2305-~O 

DATE RECEIVED: 
!lATE EXTRACTED: 

M.ATRI~: ;;AT2 

SAMPLE ID: BCDUPE3 

JA':E ANALYn::D: 

NAS KEY w~ST/BOCA CRICA FIELD ?ROJ.;7519-30 
CERTIFICATION #: 

8/22/91 
" . . \" 

£84059 
HRS84297 

SELECTED ORGANIC COMPOUNDS ANALYTICAt REPORT 

DETECTION 
PARAMETER RESULT (ugjL ) LIMIT 

Ethyle~e dib~Qmide 0.02 

.. 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 
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liJ WADSWORTH I AL=~T 
LABORATORIES. INC. 

LAB :: :HZZ05-:0 
MATRIX: ;.; A'l.:.:. 

SAMPLE ID: BC~UPE3 

Acenaphthene 
Acenaphthylene 
. .;nt.hracene 

3enzo(a)anthracene 
3enzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(ghi)perylene 
Benzo(k)fluorant~ene 

C!1rysene 

Dibenz(a,~)~~t~racene 

F1 DO rant:;e!1e 
Fluorene 

Indeno(1,2,3-cd)pyrene 
l-~ethylnaphthalene 

2-~ethylnaphthalene 

Naphthalene 
Phenanthrene 
P~'rene 

DATE RECEIVED: 8/22/91 
uATE E!7aAC!'~: 2/25/91 
~A'!'E .!u'iALYL.:.J: =1 5/91 

~:;,S KEY 'n'EST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION #: £84059 

POLIN~CLEAR AROMATIC HYDROCARBONS BRS8429i 
METHOD 625 HSL/TCL LIST - GC/MS • 

~D 

ND 
~m 

~O 

~D 

ND 

NO 
~D 

NO 

~D 
\':) 

\1) 

~D 

NO 
NO 

ND 
NO 
ND 

.. 

NOTE: ND 
NO* 

(None Detected, lower detectable limit = 10 
(None Detected, lower detectable limit = 
(Not Analyzed) 

ug/L) a.s rec'd 
ug/L) a.s rec'd 

SURROGATE RECOVERY: 

Nitrobenzene-dS 
Fl uorobi pheny 1 
Terphenyl-d14 

23 
32 
'i5 

% ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-132) (13-140) 
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WADSWORTH / ALE;:\T 
LABORATORIES. INC. 

COMPANY: ABB £~VIRONMENTAL S:::RVIc-~, ~~C. 

LAB :: ~E2305-!O 
DATE RECEIVED: 8/23/91 

MATRIX : ;';ATE.? 

SAMPLE ID : BCDUPE3 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION #: £84059 

METALS ANALYTICAL REPORT HRS84297 
SELE~.J) ~I S1' 

Total metals analysis results - as received 

ELEMENT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 8/29/91 5 ng/L 

.-

NOTE: ND (None Detected) 
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WADSWORTH I AL=:=IT 
LABORATORIES, INC. 

COMPANY: ABB ::N\'!RONME!\T.';L SERVICES, INC. 
UB In: Ltt2:?'05-:Q 
MATRIX ·"AT~ 

DATI: REGEl YEn: 
DAn: EITR.A~: 
DATE A..~ALYZED: 

8/23/91 
9/ 4/91 
9/ 4/91 

SAMPLE ID: BC:;UPE3 NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION #: ::84059 

• TOTAL RECOVERABLE PETROLEUM HYDROCARBONS REPORT 

RESULT UNITS 

Total ~ecoverable Petroleum Hydrocarbons ~D mg/L 

NOTE: ND (None Detected) 

HRSS4297 

LOWER 
DETECTION 

LIMIT 

1 
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iJ WADSVVORTH / ALE?T 
LABORATORIES. INC, 

COMPANY: AEB E!\VIRON~!DlTAL SGVICES, INC. 
LAB i :~2205-14 
MATRIX: ''';'';TER 

SAMPLE ID: BC FJELD BLANK 

DATE RECEIVE.!): 
:lATE !..X':'RAC7ED: 

3/22/91 
", .,.""\ 

3/20/91 

NAS KEY WEST (BOCA CHIC"; FIELD) 
CE.~TIFICATION #: 

VOLATILE ORGANICS 
~~CD 601/602 - GC 

£84059 
HRS84297 

Benzene 
Srcmodic~lorcmetha!1e 

Bromoform 

Bromomet~ane 

Carbon tetrac~loride 
Chlorc~enzene 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 

Chlorccet~ane 

Di~~ococ~lorcQeth~~e 

l,Z-Dichlorobenzene 

l,3-Dic~lorobenzene 
l,4-Dic~lorobe!1zene 

Dichlorodifluoromethane 

l,l-Dichloroethane 

~D 

ND 
ND 

ND 
ND 
~D 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

l,2-Dichloroet~ane ~D 

l,l-Dichloroe~hene ND 
l,2-Dichloroe~~ene (~otal) ~D 

l,2-Dic~loropropane ND 
cis-l,3-Dichloropropene ND 
tr~~s-l,3-Dichloropropene ND 

Ethylbenzene ND 
Methylene chloride ND 
l,l,2,2-Te~~achloroeth~~e ND 

~etrachlorce~hene ~D 

:'0 l. uene ~'D 

~,l,l-Tric~Joroe~h~~e ~'D 

1,1,2-Trichloroethane ND 
Trichloroethene ND 
Trichlorofluoromethane ND 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
ND 

.' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PlD) 

% 
100 
99 

ACCEPTABLE LIMITS 
(78-122) 
(73-131 ) 
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WADSWORTH / ALE F1T 
LABORATORIES. INC. 

COMPANY: .;3B ::SVI?,O~~!E~~T.!.L S£.~VIC""'':'s,· !~C. 

LAB i: :H1205-1~ 
DATE EECE!Y-~: 3/22/91 
:AT'S =_L~: ~ 

!\ATRIX: lo,'A'l'.:: .. R 

SAMPLE ID: BC FIELD BLANK 

DATE ANALYZED: Sf 3/91 

NAS KEY WEST (BOCA CHICA FIELD) 
CERTIFICATION i: ~e4059 

!-{RS84297 
SEl.EC'7D> ORGAJH C COMPOUNDS ANAL YT1 CAL REPORT 

DETECTION 
PARAMETER RESULT (ugJL ) LIMIT 

~:hylene dibro~ide ND 0.02 

.' 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quanti tation limit; estimated value) 
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WADSWORTH / ALE;:'T 
LABORATORIES, INC. 

COMPA.lfi : ~E3 E:~"V!P.c~M~~TAL SERV! CE..S, !!'lC. 
LAB i: :"~2205-:4 
MATRIX : nA'l'·~ 

DATE RECEIVED: 3/22/S1 

SAMPLE ID : BC FIELD BL4NK NAS KEY WEST (BOCA CHICA FIELD) 
CERTIFICATION :: E84C59 

lffiTALS ANALYTICAL REPORT 
SELECTED LIST 

Total metals analysis results - as received 

PREPARATION -
ANALYSI S DATE RESULT 

HRS84297 

DETECT! ON 
LL'HT 

Lead 8/30/91 ND 5 ug/L 

.' 

NOTE: ND (None Detected) 
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iJ WADSWORTH/ALE;:;T 
LABORATORIES. INC. 

lUTRIX: ''';.:'''l'.:...:t 

SAMPLE ID: TRIP SLANK 

Benzene 
3.omodic~lorome~hane 

Bromoior:n 

Bromomet.hane 
Carbon ~et.achlo.ide 
Chlorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
Cblo:-oior:::l 

Chlor~t:let.ha."'le 

Jlbromoc~lc.=~e~~~"'le 

1,2-Dic~lorobe~=e~e 

1,3-Dichloroben:ene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

1,1-Dichloroethane 

S£?V!CES, !~C. DATE RECEIVED: 8/22/91 

ND 
ND 
ND 

~D 

ND 
~D 

ND 
ND 
~:D 

ND 
ND 
ND 

ND 

JA TS ::::XTEAC'!'=:D : " . • l.'\ 

DATE ANALYZE:D: 3/20/91 

NAS KEY WEST (BOCA CHICA FIELD) 
CERTIFICATION #: 

VOLATILE ORGANICS 
~HOD 601/602 - GC 

::84059 
HRS84297 

1,2-Dichloroethane 
1,:-Dichloroethene 
l,Z-Dichloroethene 

ND 
ND 

(Tot.al) ~D 

1,Z-Dichloropropane ND 
cis-l,3-Dichloropropene ND 
t:-a..i'1s-1,3-!)ichlc:-cp:-opene ND 

Ethylbenzene 
Met.hylene chloride 
1,~,2,2-Tet:-achlo:-oethane 

~et:-ach~oroe~~ene 
:ol'Ue~e 

l,!,l-~r:c~loroe~~~~e 

1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

Vinyl chloride 
Xylenes 
Methyl-tert-butylet.her 

ND 
9 
ND 

ND 
ND 
34 

ND 
ND 
ND 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

% 
110 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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\NADSWOF.TH / ALE::;T 

LABORATORIES. !NC. 

co.."'.PANY: .;3B ~!\\'l ?,C~MENT.!,L SE?Vl C~, I~C. DATE REGEl YEn: 
LAB ;- :::2305-12 

SAMPLE ID: 7RIP BLANK 

DATE :::ITE.AC::'Lj: 
::JA'l'E ,~"lALYZED: 

NAS KEY WEST/BOCA CHICA F!ELD ?ROJ.#7519-30 
CERTIFICATION #: 

3/23/91 
NA 

e/31/S1 

E:84C59 
VOLATILE ORGANICS 

METHOD 601/602 - GC 
HRS84297 

Benzene 
Sromodic~loromet~~~e 

3romoform 

Bromomethane 
Carbon tetrachloride 
C~lorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
C~lorofor:::l 

C:~lorome:.h~~e 

J:bromoc~loromet~~~e 

!t2-~ichlcroben:e~e 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

1,1-Dichloroethane 

ND 
~D 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
~D 

ND 

ND 
ND 
ND 

ND 

1,Z-Dichloroethane 
1,l-Dichloroe~hene 

1,Z-Dich!oroe~hene 

~D 

ND 
(7oul) ND 

1,2-Dichloropropane ~D 

cis-l,3-Dichloropropene ~D 
trans-l,3-Dichloropropene ND 

Ethylbenzene ND 
Methylene chloride 10 
1,l,2,Z-Tet~ac~lcroet~ane ND 

Tetrachloroe~~ene ND 
!olue:!e 
1,1,1-Tr:chlo~e~~ane ~D 

l,l,Z-Trichloroethane ND 
Trichloroethene ND 
Trichlorofluoromethane 37 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
ND 

.' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec' d 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HEeD) 
Trifluorotoluene (P!D) 

115 
99 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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WADSWORTH / AL=?T 
LABORATORIES, !NC, 

COMPANY: ~,E3 E!n'!?ONMENTAL S2V!CES, !~C. DATE RECEIVED: 8/22/91 

SAMPLE ID: TRIP BLANK 

Benzene 
3~omodic~lorc~et~~,e 

Bromoform 

E~omomethane 

Carbon tet~achloride 
Chloroben::.ene 

Chloroethane 
2-Chloroethylvinyl ether 
C!llorcfor:n 

Chlorome~"'a:1e 

~ibromoc~lc~c~e~~~~e 
1,2-Jic=lo~cbe~=ene 

1,3-Jichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluoromethane 

l,l-Dichloroethane 

DATI: !:.XTRAC'tLJ : 
DAn: ANALYZED: 3/31/91 

NAS K.EY WEST/BOCA CHIC), FIELD PROJ.;7519-30 

ND 
!'lD 
ND 

SD 
ND 
ND 

ND 
ND 
SD 

ND 
ND 
ND 

ND 

VOLATILE ORGANICS 
M-~OD 601/602 - GC 

CERTIFICATION;: ::34059 
H?S84297 

l,2-Dichloroethane ~D 

l,l-Dic~loroethene ND 
l,2-Dichloroe'tnene (Total) ~D 

l,2-Dichloroprop~~e ND 
cis-1,3-Dichloropropene ND 
~rans-l,3-Dichloropropene ND 

Ethylbenzene ND 
Methylene chloride 9 
l,l,2,2-Tet~~hlc~oe't.:'~e ND 

~e~~chloroe't.~ene ~~ 

Toluene 1. 
l,l,l-Trichlorcet~~~e ~D 

l,l,2-Trichloroethane ND 
Trichloroethene ND 
Trichlorofluoromethane 33 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
ND 

.' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

., ... 
111 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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TJ.iJ
111 

WADSWORTH/ALE;:T lIlIlIJ LABORATORIES. INC. 

COMPANY: .!.BB E~\'IRON~!E!\TAL 

LAB i 1H1509-8 
MATRIX: WATER 

SAMPLE In: :7.1? 3L~n\. 

3enzene 
Bromodichloromethane 
3romoiorm 

';), . _romome'tnane 
Carbon 'tetrachloride 
Chlorobenzene 

C~loroet.hane 
2-C~loroet.hylvinyl et.her 
Chloroform 

C~loromethane 
Jibromoc~:crome't~ane 

1,2-Dichlcr~be~zene 

l,4-Dichlorobenzene 
Dichlorodifluoromethane 

l,l-Dichloroet.hane 

SERVI CES. INC. DATE RECEIVED: a!}5/91 
~A 

8/21/91 

ND 
ND 
ND 

ND 
~D 

~D 

ND 
ND 
ND 

~D 
~D 

:-iD 

ND 
~m 

ND 

ND 

DATE EXTRACTED: 
DATE ANALYZED: 

VOLATILE ORGANICS 
METHOD 601/602 - GC 

CERTIFICATION #: £34059 
HRS84297 

1,2-Dichloroethane ~D 

1,1-Dichloroethene ND 
1,2-Dichloroethene (Total) ND 

1,2-Dichloroprop~~e ~~ 

cis-1,3-Dichloroprcpene ND 
trans-l,2-Dichlorcpropene ~D 

Ethylbenzene ND 
Met.hylene chloride ND 
l,l,2,2-Tetrachloroethane ND 

Tetrachloroethene ND 
701~ene ND 

l,!,2-!ri~~lcroe'th~~e 

Trichloroet.hene 
Trichlorofluorome'thane 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
~m .' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (P!D) 

% 
106 
98 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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WADS\VORTH / ALE~T 
U,SOF,ATORIES, INC, 

COMPl ... \"Y: ~EB ::N\':RO}'''ME~TAL SE.?VlCES, I~C. 
LAB : :H3.9C6-22 
MATRIX; ',;A':'~ 

SAMPLE 10: TRIP BLANK TRU~1AN ANNEX/NAS KEY WEST 

DATE RECEIVED: 
DATE EXTRAC':'ED: 
DATE ANALYZED: 

PROJ.#0715.30 
CERTIFICATION #: 

::/17/91 
~~A 

3/15/92 

S84059 
VOLATILE ORGANICS 

METHOD 601/602 - GC 
H?'S8~297 

Benzene 
3romodichlorornethane 
3ro'I!lofor:n 

Bromome!.nane 
Carbon te~~achloride 
C~lorobenzene 

Chloroethane 
2-Chloroe!.hylvinyl ether 
Chlorofor::l 

Chlorome!.:'ane 
Ji~romoc~ic~ce~~ane 

2,:-Dic~:c~ce~=ene 

l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluoromethane 

l,l-Dichloroethane 

NO 
NO 
~D 

NO 
ND 
NO 

NO 
NO 
NO 

NO 

l,2-Dichloroethane ~m 

l,l-Dichloroethene ND 
l,2-Dichloroethene (Total) ~D 

l,2-Dichloropropane ND 
cis-l,3-Dichloropropene NO 
trans-l,3-Dichloropropene ~O 

Ethylbenzene NO 
Methylene chloride ND 
l,l,2,2-Tet~achloroe!.hane ~O 

Tet~achloroe~hene ~~ 

Toluene ~D 

l,1,:-Tr:chloroethane ~O 

l,l,2-Trichloroethane ~~ 
Trichloroethene ND 
Trichlorofluoromethane NO 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

NO 
NO 
NO 

.' 

NOTE: NO (None Detected, lower detectable limit = 
NO* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L} as ree' d 

SURROGATE RECOVERY: 
3romochloromethane (HECD) 
Trlfluorotoluene (PIO) 

% 
105 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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WADSWORTH / ALE~T 
LABORATCRIES. INC. 

CCMPAJ~'Y: .!..BB ~:-IV!?'O!'l~\ENT.;L SERVICES,. I~lC. 
UB t :H2Z85-:3 
KATRIX: ',; A l'.: .. ~ 

SAMPLE ID: BC £QUIP~IENT BLANK 

DATE RECEIVED: 
DATE E'.XTP.ACTI:D: 
DATS ANALYZED: 

8/22/91 
,1 • . , ... 

2/~~/91 

NAS KEY WEST (BOCA CHICA FIELD) 
CERTIFICATION :: 

VOLATILE ORGANICS 
METHOD 501/502 - GC 

£84059 
nRS84297 

Benzene 
Bromodichloromethane 
3romo!or:n 

Bromomet.hane 
Carbon tet.rachloride 
Chlcrobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 

Chlorol:let.hane 

1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluoromet.hane 

1,1-Dichloroethane 

ND 
ND 
~D 

ND 
~D 

ND 

ND 
ND 
ND 

ND 
NO 
ND 

ND 

l,2-Dichloroeth~~e ND 
l,l-Dichloroethene ND 
l,2-Dichlcroethene (Tot.al) ~D 

lt2-Dichloropro?~,e ~D 

cis-1,3-Dichloropropene ~D 

~rans-l,2-Dichlcropropene ND 

Ethylbenzene NO 
Methylene chloride NO 
1,l,2,2-~etrachloroethane NO 

1,l,2-Trichloroet.hane 
Trichloroethene 
Trichlorofluoromet.hane 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

NO 
NO 
NO 

NO 
NO 
NO 

.' 

NOTE: ND (None Detected, lower detectable limit = 
ND~ (None Detected, lower detectable limit = 

(Not Analyzed) 

ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HEeD) 
Trifluorotoluene (PID) 

% 
110 
100 

ACCEPT ABLE LIMI TS 
(78-122) 
(73-131) 
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WADSWORTH I ALE;:;T 
LJ..80RATORIES. INC. 

MATRIX: ·ri;,· ... ~;{ 

DA':!: RECEIVED: 
DATE ~..AC':'ED: 
DAn: ANALYZED: 

SAMPLE ID: BC EQUIP~lENT BL.:'NK NAS KEY WEST (BOCA CHICA FIELD) 

8/22/91 
" . . \,. 

9/ 2/91 

CERTIFICATION:: £84059 
iiRS84297 

SEL2C':'E:l ORG~\HC COMPOUNDS ANALYTICAL REPORT 

PARAMETER RESULT (ugjL ) 

Ethylene ciibromlde 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated value) 

DE'!'EC'!' I ON 
LIMIT 

0.82 

.' 
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WADSWORTH I ALE~T 
LABORATORIES, INC. 

COMPAh'Y : ABB ~l\\'IRONMENTAL SERVICES, I~C. 

LAB #: lH2~05-13 
MATRIX : IoiA',j. - it 

8/22/91 

SAMPLE ID : BC EQUIPMENT BLANK NAS KEY WEST (BOCA CHICA FIELD) 
CERTIFICATION #: E84059 

HRS84297 METALS ANALY'!'I CAL R.EPORT 
SELECTED LIST 

Total metals analysis results - as received 

ELEMENT 
PREPARATION -
ANALYSIS DATE RESULT 

DETECTION 
LIMIT 

Lead 9/30- 9/ 3/91 SD 5 ug/L 

.. 

NOTE: ND (None Detected) 
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1il WADSWORTH I ALEi=\T 
LABORATORIES. INC. 

COMPJui"Y': ,;BB :::'~\'!RONHE..~T.!.L SE~V! C:2S, I~:C. DATE RECEIVED: 2/Z2/91 
LAB # :H230:-11 DATI: EXTP.AC':'"'..D: ~~A 
MATRIX: 'nAT:::R ~ATE ANALYZE!l: 8/2:/91 

SAMPLE ID: BCEQUIP BLANK NAS KEY nEST/BOCA CHICA FIELD ?ROJ.;7519-30 
CERTIFICATION #: £84059 

3enzene 
3romodichlorooethane 
3roIllofor:n 

3romomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
Z-Chloroethylvinyl ether 
Chlorofor:n 

Chloromet.ha."1e 
~lbro~oc~loromet~ane 

1,Z-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

1,1-Dichloroethane 

~D 

ND 
~D 

~D 

ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

VOLATILE ORGANICS 
~HOD 501/602 - GC 

1,2-Dichloroethane 
l,l-Dichloroethene 

HRS84297 

ND 
ND 

l,2-Dichloroet.hene (':'otal) ~~ 

1,2-Dichloropropane ND 
cis-l,3-Dichloropropene ND 
trans-l,3-Dichloropropene ND 

Ethylbenzene ND 
Methylene chloride ND 
l,l,2,2-Tetrachloroethane ND 

Tetrachloroet.hene 
':'oluene 
l,l,l-Trichloroet.'hane 

1,l,2-Trichloroethane 
Trichloroet.hene 
Trichlorofluoromethane 

Vinyl chloride 
Xylenes 
Methyl-tert-butylether 

ND 
ND 
ND 

ND 
ND 
ND 

.' 

NOTE: ND (None Detected, lower detectable limit = 
ND* (None Detected, lower detectable limit = 

(Not Analyzed) 

1 ug/L) as rec'd 
ug/L) as rec'd 

SURROGATE RECOVERY: 
Bromochloromethane (HECD) 
Trifluorotoluene (PID) 

114 
100 

ACCEPTABLE LIMITS 
(78-122) 
(73-131) 
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WADSWORTH / ALERT 
LABORATORIES, INC, 

CD."iPAh'Y: !.2B ::NV!RONMENT . .!,L Sr.qVI CES I !~C. 

LAB #: :P.23C5-11 
DATE RECEIVED: 8/23/91 
DATE ::XTE..ACTE:D~ ~A 

)I.A~II: 'ojA'!'!:.?. DATE ANALY:n:D: 9 / ~ / 91 

SAMPLE ID: BCEQUIP BL;NK NAS KEY WEST/BOCA CHICA FIELD PROJ.;7519-30 
CERTIFICATION #: E84059 

• HRS84297 
SELECTED ORGANIC COMPOUNDS ANALYTICAL REPORT 

DETECTION 
PARAMETER RESULT (ug/L ) LIMIT 

~t~ylene d~brc~ide ~m 0.02 

.' 

NOTE: ND (None Detected) as rec'd 
J (Detected, but below quantitation limit; estimated ,'due) 
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WADSWORTH / ALE:=iT 
LABORATORIES. :NC. 

COMPANY: .;EB ::;\V:RON~!E~lT.';L SEI!VIC~S,. INC. 
LAB ~: :B2205-:! 
MATRIX: wA~E..q 

DATE RECEIVED: 
DATE E.XTRAC'!'ED: 
DATE AHALTI.ED: 

8/22/91 
8/25/91 
9/ 5/91 

SAMPLE ID: SCEQUIP BLANK ~AS KEY WEST/BOCA CHICA FIELD PROJ.;7S19-30 
CERTIFICATION #: £84059 

POLYNUCLEAR AROMATIC HYDROCARBONS. ~RS84297 
~£THOD 525 HSL/TCL LIST - GC/MS 

. .;cenaphthene ND 
Acenaphthylene ND 
Ant.hracene :-ID 

Senzo(a)anthracene ND 
Benzo(a)pyrene ND 
3enzo(b)fluoranthene ~D 

Benzo(ghi)perylene tID 
Senzo(k)fluoranthene ND 
Cbr-;:sene ~D 

Jibenz(a,h)an~~racene ~!) 

?luor::.nuene ~u 
-~ :.:.uorene ~~:J 

Indeno(1,2,2-cd)pyrene ND 
1-Methylnaphthalene ND 
2-Methylnaphthalene ND 

~aphthalene ND 
Phenanthrene ND 
Pyrene ND 

NOTE: ND (None Detected, lower detectable limit = 10 
ND* (None Detected, lower detectable limlt = 

(Not Analyzed) 

SURROGATE RECOVERY: 

Nitrobenzene-ciS 
Fl uorobi pheny 1 
;erphen\, I-d 14 

50 
55 
90 

ACCEPTABLE LIMITS 
WATER SOLID 

(22-135) (10-155) 
(34-140) (12-153) 
(10-122) (13-140) 

--

ug/L) as rec'd 
ug/L) as rec'd 
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APPENDIX'F 

GROUNDWATER ELEVATION GRAPHS FROM TIDAL INFLUENCE STUDY 

AUGUST 17, 1991 (8 HOUR PERIOD) 
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