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FOREWORD 

Subtitle I of the Hazardous and Solid waste A~endmencs (HSWA) of 1984 co the 
Solid Waste Disposal Act (Sw"'DA) of 1965 established a national regulatory program 
for managing underground storage tanks (USTs) containing hazardous materials, 
especially petroleum produces. Hazardous wastes stored in USTs were already 
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976, which 
was also an amendment to Sw"'DA. Subtitle I requires that the U.S. Environmental 
Protection Agency (USEPA) promulgate UST regulations. The program was designed 
to be administered by the individual States, who were allowed to develop more 
stringent standards, but not less stringent standards. Local governments were 
permitted to establish regulatory programs and standards that are 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 
(Title 40 CFR 280) (Technical Standards and Corrective Action Requirements for 
Owners and Operators of Underground Storage Tanks) and Title 40 CFR 281 (Approval 
of State Undergro~~d Storage Tank Programs). Title 40 CFR 280 was revised and 
published on September 23, 1988, and became effective December 22, 1988. 

Ihe Navy's UST program policy is 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 PetroleUIIl 
Environmental Response) regulations on petroleum contamination in Florida's 
environment as a result of petroleum spills or leaking tanks or piping. 

Questions regarding this report ;;hould be addressed to the Environmental 
Coordinator, Naval Air Station (NAS) Whiting Field, Milton, Florida, at 
904-623-7181, or to Southern Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM), Code 1843, at DSN 563-0613 or 803-743-0613. 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc. (ABB-ES), was contracted by Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) to perform a contamina­
tion assessment (CA) for six sites at Naval Air Station Whiting Field, Milton, 
Florida, identified as pass ibly having soil contamination exceeding State 
regulatory standards. The Navy Exchange Service Station is one of the six sites. 

The Navy Exchange Service Station is a full service auto station. The station 
consists of three underground storage tanks (USTs) containing unleaded gasoline, 
one aboveground storage tank (AST) containing waste oil, two pump islands, and 
two maintenance bays for mechanical repairs. 

In October 1989, all three USTs at the Navy Exchange Service Station were 
precision tested. Two tanks, 2866-B and 2866-C, failed the ~ank tightness tests. 
The tanks have since been repaired and tested tight. 

Soil borings and monitoring wells were placed at the site during the CA to assess 
the degree and extent of soil and groundwater contamination resulting from 
reported release associated •..;ith the USTs. Soil and groundwater samples were 
collected and analyzed for appropriate parameters. The Executive Summary Figure 
shows the locations of soil borings and monitoring wells. The findings, 
conclusions, and recommendations of the Contamination Assessment Report (CAR) are 
summarized below. 

Findings 

Minimal concentrations of petroleum hydrocarbons were detected in soils at 
the site by organic vapor analyzer (OVA) headspace analysis. 

Methyl tert-butyl ether (MTBE) was detected in one groundwater sample at 
a concentration of 11 parts per billion (ppb). The State regulatory 
standard for MTBE is 50 ppb. 

1,1-Dichloroethene and 1,1,1-trichloroethane were detected in one sample 
at concentrations of 4 ppb and 5 ppb, respectively. There are no State 
guidance standards for dichloroethene and trichloroethane. 

Conclusions 

The levels of groundwater: or soil contamination at Site 2866 did not exceed State 
regulatory standards. ..:2 

Recommendations 

Field screening of soil samples and laboratory analytical results of groundwater 
samples indicate concentrations of petroleum constituents well below State target 
levels. Therefore, a No Further Action Proposal (NFAP) is requested for Site 
2866. However, due to the proximity of this site to the North Fuel Farm (Site 
1467), a known highly contaminated site upgradient to Site 2866, a Monitoring 
Only Proposal (MOP) is recommended for WHF-2866-l. 
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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), was contracted by Southern Division, 
Naval Facilities Engineering Command (SOulniNAVFACENGCOM) to perform a contamina­
tion assessment (CA) and submit a Contamination Assessment Report (CAR) for each 
of six petroleum contaminated sites at Naval Air Station (NAS) Whiting Field. 
This CAR is submitted for one of the six sites, Site 2866. 

The scope of services for the work at Site 2866 is described in Contract Task 
Order (CTO) No. 009, the Plan of Action (POA), and the Contamination Assessment 
Plan (CAP) and included the following: 

• drilling of soil borings and analyzing site soil samples to assess the 
degree and the extent of soil contamination, 

• installing and sampling a groundwater monitoring well to assess the 
degree and the extent of groundwater contamination, 

• collecting water level data to estimate the groundwater flow direction 
and hydraulic gradient at the site to be used if remediation is 
recommended, 

• conducting a potable well inventory within a 0.25-mile radius of the 
site, 

conducting slug tests on selected wells to estimate aquifer character­
istics, and 

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

The CA at Site 2866 was conducted from November 13 to 23, 1991, and completed 
December 9, 1992. The following sections of the report present the background 
information, data compilation, results, conclusions, and recommendations of the 
CAR. 

NAS Whiting Field is also undergoing investigation as a component of the Navy 
Installation Restoration (IR) program. The IR program has been designed to 
identify, prioritize, and abate or control contaminant migration resulting from 
past operations at Naval Installations. There are currently 23 sites being 
investigated under this program at NAS Whiting Field. 

WHIT2866.CAA 
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2.0 SITE BACKGROUND 

2.1 SITE DESCRIPTION. Site 2866 is the Navy Exchange Service Station located 
at NAS w"hiting Field. w"hiting Field is in Florida's northwest coastal area 
approximately 7 miles north of Milton and 20 miles northeast of Pensacola (Figure 
2-l). NAS Whiting Field occupies 3,490 acres in north-central Santa Rosa County 
with easement rights to an additional 457 acres. 

The station is the home base of Training Air Wing Five (TRAWING FIVE), whose 
mission is to administer, coordinate, and supervise flight and academic training. 
The station is divided into a North Field, where fixed wing training takes place, 
and a South Field used for helicopter training. Support facilities are located 
between the two fields (Figure 2-2). 

The Navy Exchange Service Station is a full service automotive station. The 
station consists of three underground storage tanks (USTs) containing unleaded 
gasoline, two pump islands, and two maintenance bays for mechanical repairs 
(Figure 2-3). 

2.2 SITE HISTORY. An attempt was made to prec~s~on test the tanks in October 
1989. Tank 2866-A tested tight, but tanks 2866-B and 2866-C were not tested due 
to visible leaks at the seals on the manway ports. Precision tests were 
performed by AcuTest of Houston, Texas, using the LEAK COMPUTER~ System. The 
tank test results are included as Appendix A, Precision Tests. The tanks have 
since been repaired and have tested tight. During the excavation to the manway 
ports and vent lines, a petroleum odor was detected in the soils around the 
tanks. 

Site 2866 is 1,400 feet downgradient of the North Fuel Farm (Site 1467) at NAS 
Whiting Field. The North Fuel Farm is a highly contaminated site, and it is 
possible that.contaminants from that site could eventually migrate to Site 2866. 

WHIT2866.CAA 
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3.0 SITE CONDITIONS 

3.1 PHYSIOGRAPHY. The regional physiography is discussed in Appendix B, Site 
Conditions. ~JAS Whiting Field lies within the Western Highland physiographic 
region of Florida. Site elevations range from 150 to 190 feet above m~;n sea 
level (msl). Surface water runoff is conveyed to Clear Creek (west and ~ouch) 
and Big Cold Creek (east) by a system of ditches and storm drains (Figure 2-1). 
The drainage system was installed when tne base was constructed in the early 
1940's. 

3.2 HYDROGEOLOGY. 

3.2.1 Regional There are three major aquifers in the NAS wniting Field area. 
The uppermost aquifer, the sand-and-gravel aquifer, exists under both artesian 
and non-artesian conditions depending on the presence or absence of semi­
confining clay lenses. The two other aquifers, the Upper Floridan and the Lower 
Floridan, are deep artesian aquifers of the Floridan aquifer system. Virtually 
all groundwater withdrawn in Escambia and Santa Rosa Counties comes from the 
lower part of the sand-and-gravel aquifer (Geraghty & Miller, 1986). Descrip­
tions of the aquifers are presented in Appendix B. 

3.2.2 Site Specific Site 28 is capped by low permeability sediments consist­
ing of clayey sands. These s~diments range in thickness from approximately 20 
to 40 feet. Beneath t~ese sediments the lithology consists of very fine- to very 
coarse-grained sands with randomly interbedded lenses and layers of gravel and 
clay (Geraghty & Miller, 1986). 

The sand-and-gravel aquifer is recharged by infiltration of rainwater at the 
surface. Due to a clay layer of variable thickness and lateral extent at NAS 
Whiting Field, there are locally perched water tables present. This is the case 
at Site 2866 where the clay layer, at least 10 feet thick, is located 95 feet 
below land surface (bls). This clay layer forms an aquitard and subsequently 
creates a locally perched water table. Henceforth, this perched water table will 
be referred to as the upper zone of th~ sand-and-gravel aquifer. 

A more extensive water bearing zone, the lower zone of the sand-and-gravel 
aquifer, exists below this clay layer. Both upper and lower zones have similar 
lithologies and hydrogeologic characteristics. Complete lithologic logs for all 
site soil borings and monitoring wells are presented in Appendix C, Lithologic 
Logs. 

Monitoring well !JHF-2866-1, screened in the upper part of the sand-and-gravel 
aquifer, has a water level of 94.~2 feet bls or an elevation of 174.64 feet. 
Site-specific aquifer characteristics and other hydrogeologic parameters are 
discussed in Section 5.1. 

WHIT2866.CAR 
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4.0 METHODOLOGIES AND EQUIPMENT 

4.1 SOIL BORING PROGRAM. The soil boring program for Site 2866 was conducted 
f=om November 13 to November 15, 1991, and completed on November 23, 1992. Nine 
soil borings, NES-SB-1, NES-SB-2, NES-SB-3, NES-SB-4, NES-SB-5, NES-SB-6, NES­
SB-7, w~F-2866-SB-8, and WHF-2866-SB-9, associated with Site 2866 were completed 
to depths varying f=om 97 to 112 feet bls. These borings were drilled at the 
site to: 

• assess the extent and level of petroleum contamination in the soil, 

identify the types of subsurface material, and 

aid in the placement of subsequent groundwater monitoring wells. 

Soil boring locations are shown in Figure 4-l. 
describes methodologies for conducting the soil 
boring program are discussed in Section 5.2. 

Appendix D, :ield Methodologies, 
borings. The results of the soil 

4.2 MONITORING WELL INSTALLATION PROGRAM. One well, WHF-2866-l, was installed 
at the site in the upper zone of the sand-and-gravel aquifer. The location of 
the monitoring ""'ell is shown in Figure 4-1. Monitoring well construction 
methodologies and materials are discussed in Appendix D. 

4.3 GROUNDWATER ELEVATION SURVEY. The elevation and slope of the water table 
were determined by surveying the top of the well casing for the monitoring well 
to a common reference datum using a surveyor's level and stadia rod. A 
benchmark, stamped "C 113 1945," referencing the National Geodetic Vertical Datum 
(NGVD) of 1929 was used as the common reference datum. 

Groundwater level measurements were collected on July 31 and November 21, 1992. 
Procedures for groundwater level measurements are contained in Appendix D. 

4.4 SAMPLING PROGRAM. Groundwater sample~ were collected from monitoring well, 
wnF-2866-l on November 21, 1992. Thi" samples were sent to Wadsworth/ALERT 
Laboratories in Tampa, Florida, for analysis. One laboratory blank, one field 
blank, one equipment blank, one duplicate, and two trip blanks were analyzed as 
part of ABB-ES' Comprehensive Quality Assurance Plan (CompQAP) approved by the 
Florida Department of Environmental Regulation (FDER). Procedures for collection 
of groundwater samples are presented in Appendix D. 

4.5 AQUIFER SLUG TESTS. Three rising head slug tests were conducted in 
monitoring wells WHF-4-1 and WHF~l-1 (Figure 4-2) to estimate the hydraulic 
conductivity of the sand-and-gravel aquifer during the IR investigation (ABB 
Environmental Services, 1992b). Monitoring well WHF-4-1 has a screen interval 
of 142.5 feet to 152.5 feet bls. This well is screened in the lower zone of the 
sand-and-gravel aquifer. Monitoring well WHF-5-1 has a screen interval of 137 
feet to 147 feet bls. This well is screened in the upper zone of the sand-and­
gravel-aquifer in a location in which the confining clay layer is absent. 
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5.0 CONTAMINATION ASSESSMENT RESULTS 

5.1 AQUIFER CHARACTERISTICS AND HYDROGEOLOGIC PARAMETERS. The sand-and-gravel 
aquifer is the primary water-bearing interval of concern at the site. The 
groundwater table was encountered at a depth of approximately 95 feet bls. 

As previously stated, groundwater level measurements in the site monitoring well 
were collected on July 31 and November 21~ 1992. These measurements are shown 
in Table 5-l. 

Table 5-1 
Top of Casing and Groundwater Elevations, 

August 3 and November 21, 1992 

Well Number 

WHF-2966-1 

TOC 
(feet) 

174.64 

Notes: TOC = Top of Casing. 
DTW = Depth to Water. 

Contamination Assessment Report 
Site 2855, Naval PJr Station 'Nhiting Field 

Milton. Rorida 

July 31,1992 

DTW Groundwater 
(feet) Elevation 

94.82 79.82 

November 21. 1992 

DTW Groundwater 
(feet) Elevation 

95.20 79.44 

The average hydraulic gradient across the site is 1.6xl0-3 feet per foot (ft/ft) 
and slug tests results indicate an average horizontal hydraulic conductivity (K) 
of 9. 55 feet per day ( ft/day) (ABB Environmental Services, Inc., 1992b). The 
calculated pore water velocity (V) is 0.07 ftjday (ABB Environmental Services, 
Inc. , 1992b). Equations used to calculate these values are presented in Appendix 
E, Aquifer Parameter Calculations. 

5.2 CONTAMINANT PLUME DEFINITION AND CHARACTERIZATION. 

5.2.1 Soil Contamination Discrete soil samples were collected from November 13 
to November 15, 1991, and November 23, 1992, from soil borings using a standard 
penetration test (SPT) sampler at 5-foot intervals beginning at ground surface. 
Soil samples were analyzed using organic vapor analyzer (OVA) headspace 
techniques. A summary of the OVA analytical data is presented in Table 5-2. 
Volatile organic compounds (VOCs) were det:ected in very low concentrations in the 
nine borings. All nine borings, NiS-SB-1 through NES-SB-7, WHF-2866-SB-8, and 
WHF-2866-SB-9, indicated VOC contamination in the soil at levels far below the 
State target concentration of 50 parts per million (ppm). The sample results 
indicate that petroleum soil contamination at the site is not significant. 

5. 2. 2 Groundwater Assessment In Escambia County, which borders Santa Rosa 
County, the surficial zone of the sand-and-gravel aquifer has been demonstrated 
to be hydraulically connected with the main producing zone of the sand-and-gravel 
aquifer, making potable water supplies susceptible to contamination in these 
areas. Data gathered from previous studies indicate this condition is also 

WHIT2866.CAR 
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Table 5-2 
Summary of Soil Sample Organic Vapor Analyzer (OVA) Headspace Analyses, 

November 13 through November 15, 1991, and November 23, 1992 

Contamination Assessment Report 
Site 2866, Naval Air Statton 'Nhiting Field 

Milton, Florida 

Depth NES-SB- WHF-2866-SB-

(feet) 1 2 3 

0 to 5 0.6 0 1 

5 to 7 1.8 0.2 0.6 

1 o to 12 1.4 0 1.2 

15 to 17 0.2 0 1.2 

20 to 22 0.2 0.2 0.4 

25 to 27 0.1 0 0.4 

30 to 32 0.7 1.6 0.4 

35 to 37 0., 1.4 0.6 

40 to 42 0.3 2.3 0.4 

45 to 47 0.4 3.8 0.4 

50 to 52 NR 0 0.1 

55 to 57 0.2 1 0.3 

60 to 62 0.4 1.2 0.2 

65 to 67 1 0 0.3 

70 to 72 0.4 0.6 0.2 

75 ton 0 2 0.3 

80 to 82 0.4 1 0.7 

85 to 87 1.2 0 0.2 

90 to 92 NR 4 0.6 

95 to 97 0.4 0 0.3 

100 to 102 0.2 Wet 0., 

105 to 107 0.2 Wet 

1 10 to 112 

Notes: Concentrations are in parts per million. 

WHIT2e66.CAA 
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Wet = saturated sample interval. 
NR = no recovery. 
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present in the NAS Whiting Field area due to the regionally discontinuous clay 
lenses (ABB Environmental Services, Inc., 1992a). Therefore, the surficial zone 
at NAS wniting Field will be considered a Class G-II water source as defined by 
FDER Chapter 17-3, Florida Administrative Code (FAG), and Class G- II State 
regulatory standards will be applied throughout this report. 

Groundwater samples from the surficial zone were collected from monitoring well 
WHF- 2866 -l on November 21, 1992. Samples were submitted to wadsworth/ALERT 
Laboratories, Inc. , in Tampa, Florida, forVOC analysis using U.S. Environmental 
Protection Agency (USEPA) Methods 601, 602, and for ethylene dibromide (EDB) 
analysis, and for lead analysis. These analyses were performed for constituents 
of the gasoline analytical group as outlined in FDER Chapter l7 -770, FAG. 
Results of these analyses are presented in Appendix F. 

Laboratory analyses detected methyl tert-butyl ether (MTBE), a constituent of the 
gasoline analytical group, in the groundwater sample at a concentration of 5 
parts per billion (ppb). The State regulatory standard for MTBE is 50 ppb. 
1,1-Dichloroethene and l,l,l-trichloroethane were detected in the sample at 
concentrations of 4 ppb and 5 ppb, respectively. There are no State guidance 
standards for dichloroechene and trichloroethane. 

5. 3 POTABLE 'WELL INVENTORY. An inventory of potable water wells near NAS 
Whiting Field was conducted as part of the Hazard Ranking System (HRS) II scoring 
performed by ABB-ES in May 1991. 

All potable and industrial water supplies in the NAS Whiting Field v~c~n~ty are 
obtained from the sand- and- gravel aquifer. This aquifer extends from the surface 
to an approximate depth of 300 feet bls. Screened intervals of most pr~duction 
wells are at a depth of about 150 to 350 feet bls, depending on the surface 
elevation and the presence of clay lenses. A map showing the location of wells 
within 5 miles of NAS Whiting Field is presented in Figure 5-l. 

water for the City of Milton is supplied by five wells, for East Milton by ~wo 
wells, and for the Point Baker-Allentown area by three wells; all of which are 
screened in the sand-and-gravel aquife~ and are outside a 4-mile radius of NAS 
Whiting Field. 

within the 4-mile radiu3 of NAS Whiting Field, there are 10 wells. Four of these 
wells are part of the Point Baker municipal water system, and another three wells 
are privately controlled wells. The remaining three wells are the supply wells 
for NAS Whiting Field. Two of these wells, w-N4 and w-w3, are within the 0.25-
mile radius of Site 2866. Both wells are upgradient of Site 2866. 

Potable water on base is currently .$J.pplied by three production wells: the north 
(w-N4), south (1il-S2), and west (1il-w3) production wells (Figure 5-2). These 
production wells replaced previously existing wells that were abandoned because 
of insufficient capacity or poor water quality. Current average pumping capaci­
ties from the wells at NAS Whiting Field are: north well (1il-N4), 600 gallons per 
minute (gpm); west well (w-1il3), 700 gpm; and south well (1il-S2), 500 gpm. Pumping 
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rates, well depths, and screen intervals for the three base production wells are 
shown in Table 5-3 (Locklear, 1983). 

Table 5-3 
Production Rates for NAS Whiting Field Supply Wells 

Well Designation 

W-N4 

W-W3 

W-S2 

Note: gpm = gallons per minute. 

Contamination Assassment Report 
Site 2866, Naval PJr Station Whiting Field 

Milton, Florida 

Pumping Rate (gpm) 

600 

700 

500 

Total Depth (feet) 

230 

263 

234 

Screen Interval 

156- 230 

179- 263 

160- 234 

wnen the base was built in 1943. three production wells were drilled: the 
original north (w-Nl), south (w-Sl), and west (W-wl) wells. In 1951, these wells 
were abandoned and replaced by new wells (w-N2, w-S2, and W-w2) each within 75 
feet of the original wells. These new wells were probably constructed to deliver 
increased yields. 

The west (w-w2) and north (w-N2) wells, however, contained objectionable levels 
of iron and were replaced by w-w3 in 1965 and W-N3, respectively, in 1975. The 
replacement north well, originally drilled as a test well, was also found to have 
unacceptable iron concentrations and was subsequently abandoned and replaced by 
the currently used north production well (w-N4). 

At the request of the FDER, supply well W-S2 was shut down on August 28, 1986, 
due to concentrations of benzene exceeding the Florida drinking water standard 
of 1 microgram per liter (~g/i) in the_ground-water. Production well w-w3 was 
also shut down on September 25, 1986, due to concentrations of trichloroethene 
greater than 3 ~g/1. Production well W-w3 has a granular activated carbon filter 
unit installed to reduce the concentration of trichloroethene detected in the 
groundwater. 

NAS Whiting Field operated with service from only the north production well 
throughout most of 1987. Wells W-w3 and w-S2 were reactivated after installatiou 
of groundwater treatment systems. The treatment systems consist of granular 
activated carbon treatment at dhe wellhead followed by chlorination, pH 
adjustment, and addition of a sequestering agent to reduce iron precipitation. 
Testing of an activated carbon adsorption filtration system to treat water from 
the west well (W-w3) for trichloroethene removal began on November 3, 1987. Upon 
completion of the operational tests on December l, 1987, the west well was 
returned to service. At the south production well (W-S2), an activated carbon 
filtration system was installed in early 1990. 
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6.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

6.1 SUMMARY. Based on data collected during the CA at NAS ~niting Field and 
literature on regional hydrologic conditions, the following conclusions can be 
made. 

In the vic~n~ty of the site, the sand-and-gravel aquifer consists of an 
upper water-bearing zone and a lower water-bearing zone. 

• The upper water-bearing zone and lower water-bearing zone are separated 
by a locally extensive clay layer approximately 10 feet thick in the 
vicinity of the site. 

Both surficial and deep zone sediments consist of poorly sorted, fine­
to coarse-grained sand with gravel and lenses of clay. 

• Surficial zone groundwater in the vicinity of the site was encountered 
at depths approximately 95 feet bls and is classified G-II. 

The calculated average hydraulic gradient across the site is 0. 0016 
ft/ft. 

The calculated average hydraulic conductivity at the site is 9. 55 
ft/day. 

• The calculated average pore water velocity is 0.07 ft/day. 

• OVA headspace analyses indicate minimal petroleum contamination in soils 
at the site. 

MTBE '.<Jas detected in the groundwater sample at 11 parts per billion 
(ppb). The State regulatory standard for MTBE is 50 ppb. 

• 1,1-Dichloroethene and 1,1,1-trichloroethane were detected in the sample 
at concentrations of 4 ppb and~ ppb, respectively. There are no State 
guidance standards for dichloroethene and trichloroethane. 

• Two potable wells are within the 0.25-mile radius of the site, but both 
are upgradient of the site and are not likely to be impacted by 
contamination at the site. 

6.2 CONCLUSIONS. The level of soil and groundwater contamination identified dt 
Site 2866 was minimal and does not~exceed State regulatory standards . 

.. $ 

6.3 RECOMMENDATIONS. Field screening of soil samples and laboratory analytical 
results of groundwater samples indicate concentrations of petroleum constituents 
well below State target levels. Therefore, a No Further Action Proposal (NFAP) 
is requested for Site 2866. However, due to the proximity of this site to the 
North Fuel Farm (Site 1467), a known highly contaminated site upgradient to Site 
2866, a Monitoring Only Proposal (MOP) is recommended for ~F-2866-1. This MOP 
shall consist of quarterly sampling for a period of at least 1 year of monitoring 
well WHF-2866-1 for the gasoline analytical group. This plan allows the leading 
edge of the contaminant plume from the North Fuel Farm to be monitored. 
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7.0 PROFESSIONAL REVIEW CERTIFICATION 

The contamination assessment 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 determined to exist 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 
Contamination Assessment Report was developed for Site 2866 at the NAS Whiting 
Field in Milton, Florida, and should not be construed to apply to any other site. 

WHIT2866.CAR 
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iams 
Professional Geologist 
P.G. No. 000344 

Date 

7-1 
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APPENDIX A 

Precision Tests 





November J, 1989 

Mr. Ken Busen 
C.E. Environmental 
E.C. Jordon 
2571 Executive Center E. 
Suite 100 
Tallahassee, FL 32301 

Test No. 
Test Date 
Location 

891028 
October 28, 1989 
NAS Whiting Field 
(near) Milton, FL 

Dear Mr Busen: 

Acuh:sT 

A precision test was performed on tanks at the above location using the LEAK 
COMPUTER® System. We have reviewed the data produced in conjunction with this 
test for purposes of verifying the results and certifying the tank systems. The 
testing was performed in accordance with AcuTest protocol, and therefore 
satisfies all requirements for such testing as set forth by NFPA 329-87 and USEPA 
40 CFR part 280. 

The results of testing are shown on the following page, and indicate whether the 
full systems, including the tank and all nonpressurized piping, or just the 
individual tank passed or failed. Included with the report are computer 
printouts of the data compiled during the last hour of each test. Each printout 
shows leak rate, and the confidence lev-el (three times standard deviation) of 
that leak rate. This information is stored in a permanent file if future 
verification of test results is needed. 

QUALITY ASSURANCE BY: 

r!::IL-:j 
T/A #004 

DGV:smc\13 

TEST CERTIFIED BY: 

,dl:i&v/P:~~ 
D. G. "van Deli nder 

A/T #049 
__.----. 

ACUTEST CORPORATION 1141 8RITTMOORE ROAD HOUSTON. TEXAS 77043 
<713) ACUTEST (800J 992-8884 (713J 228-8378 



Test No. 
Test Date 
Location 

PRODUCT 

891C28 
October 28, 1989 
NAS Whiting Field 
(near) Milton, FL 

VOLUME 
(GAL) 

WATER 
IN TANK 
(INCHES) 

TEST RESULTS 
============ 

HIGH LEVEL 
LEAK RATE 

(GPH) 

LOW LEVEL 
LEAK RATE 

(GPH) 

FULL 
SYSTEM 

TANK 
ONLY 

============================================================================= 
UNLEADED 10,000 l" -0.02 @ 23" 0.01 @ 6" PASS 

COMMENTS: The field technician could not run the product line 
test, because the line could not be isolated. The line 
needs to be broken at the union and capped off. When 
this is achieved AcuTest will schedule a line test of 
this system. 

PASS 



IP CHART FOR DATA RECORD: 89102883.A2J OF 10000 GALLON UNLEAD TANK ~ N.S. VHITEING FJELD MILTON FL. 

OPERATOR: CLARK/MOREY 
A E AVG OF 10 CYCLES I LINE FEED: 6 !PH I TOTAL TEST TIME: 290.4 MIN I DENSITY: .72 I TANK TEMP u START: 71 F I COE: .000664 

TIME 

).2 
~1.2 
48.3 
49.3 

J.3 
1.3 
~. 4 

53.4 
54.4 
~'i.4 

).4 
'.4 

.J.S 
59.5 
60.5 

1.5 
~. 5 
1.5 

o4.6 
65.6 
"'6.6 

1.6 
3.7 

. } .7 
70.7 
71 .. 7 
"""2.8 

3.8 
~ .8 

rS.8 
76.9 
77.9 

> 

"81.Y 
83.0 
~-•. a 

5. 0 
).0 

•vl.O 
38.0 
89.0 

J.O 
1.0 
2. 0 

"·03. 1 
94.1 
0'5. 1 

) . 2 
'.2 

. .3.2 
·w.2 
00.3 

1.3 
~.3 
5.3 

~u4.3 
05.3 
n6.3 

7.3 
3.4 
~.4 

1 10.4 
11.4 
"2.1. 

L5 
~.5 

~.s.s 
-16.5 

GALLONS 

3.7149 
3.7167 
3.7179 
3.7195 
3.7210 
3.7228 
3.7241 
3.7259 
3. 7279 
3. 7293 
3. 7310 
3. 7322 
3. 7339 
3. 7351 
3. 7369 
3. 7383 
3. 7405 
3. 7420 
3.7438 
3.7456 
3. 74 72 
3. 7489 
3. 7504 
3.7520 
3. 7536 
3. 7548 
3. 7563 
3. 7579 
3.7582 
3. 7580 
3. 7585 
3. 7599 
3.7614 
3.7633 
3.7646 
3.7665 
3. 7680 
3.7692 
3.no8 
3.m3 
3.nt.2 
3.n5a 
3.m6 
3.n9o 
3.7803 
3.7824 
3.78t.3 
3.785t. 
3.7870 
3.7882 
3.7901 
3.7919 
3.7929 
3.79t.3 
3. 7957 
3.7951 
3.7961 
3.7970 
3.7954 
3.7945 
3.7960 
3.7974 
3.7988 
3.8005 
3.8010 
3.8011 
3.8018 
3.8031 
3.8046 
3.8063 

<·---~------------------------------- u = 10 F --~--~---~---------------------~~-> 
<----------------------~------------- t = .1 F ---~----~-------------------------> 

<------------------------------------ V = .1 gal --------------------------------> 

v 
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END OF STRIP CHART 89102883.A23 DATA COLLECTED ON LEAK COMPUTER S/N 87081307 

v 
v 
v 
v 

v 
v 

" 

v 

" " 

AVG 

LEAK 
RATE 

-0.03 
-0.28 
-o. 16 
-0.07 
-0.00 
0.05 
0.08 
0.10 
0.12 
0.13 
0.14 
a. 19 
0.21 
0.21 
0.20 
0.19 
0.17 
a. 15 
0.13 
0.11 
0.10 
0.08 
0.08 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.04 
0.03 
0.03 
0.02 
0.01 
0.00 

·0.00 
-0.01 
-0.02 
-0.03 
·0.03 
-0.04 
-0.04 
·0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.03 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
·0.02 
-0.02 
·0.03 

THREE 
STO 
DEV 

0.03 
9.99 
0.21. 
0.31 
0.36 
0.39 
0.1.1 
0.1.1 
0.1.2 
0.1.2 
0.42 
0.32 
0.25 
a.21 
a. 17 
a. 15 
0.12 
a. 10 
0.09 
a. 1a 
0.12 
a. 11. 
a. 15 
0.14 
a. 13 
a. 12 
a.1a 
o.a8 
a.a6 
o.a4 
a.03 
0.02 
o.a1 
a.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
a.01 
a.01 
o.a2 
a.02 
o.a3 
0.03 
0.04 
0.05 
0.05 
o.a6 
o.a? 
a.o7 
0.07 
0.07 
a.06 
a.05 
a.OI. 
a.03 
0.02 
a.a2 
0.01 
0.01 
a.01 
0.01 
0.01 
0.01 
a.01 
a.01 
0.00 
0.00 



:? CHART fOR DATA RECORD: 89102B82.A06 OF 10000 GALLON UNLEAO TANK ~ N.S. ~HITEING FIELD HILTON FL. 

OPERATOR: CLARK/MOREY 
( RATE AVG OF 10 CYCLES / LINE FEED: 6 IPH I TOTAL TEST TIME: 80.8 MIN I DENSITY: .71 I TANK TEMP ~ START: 

:HE GALLONS 

J .6 3.3039 
', .6 3.3044 
:.7 3.3054 
i. 7 3.3073 
• .7 3.3092 
5.7 3.3114 
).7 3.3133 
'.8 3.3137 
3.8 3.3150 
; .8 3.3157 
J .a 3.3156 
1.8 3.3164 
?.9 3.3183 
3.9 3.3205 
~.9 3.3210 
5. 9 3.3222 
7.0 3.3232 
3.0 3.3244 ;_o 3.3242 
J.D 3.3253 
~ . 1 3.3270 
~. 1 3.3285 
=.1 3. 3297 
~. 1 3.3321 
s. 1 3.3340 
S.2 3.3344 
7.2 3.334 7 
3.2 3.3367 
7.3 3.3372 
J.3 3.3380 
1.3 3.3398 
2.3 3.3409 
3.3 3.3419 
4.4 3.3430 
5.4 3.3434 
S.4 3.3436 
7.4 3.3431 
3.5 3.3425 
9.5 3.3423 
J.5 3.3420 
~ . 5 3.3414 
2.5 3.3414 
3.6 3.3417 
:.6 3.3411 
5.6 3.3408 
~.6 3.3404 - ~ 3.3399 , .I 

3.7 3.3401 
9.7 3.3393 
0.7 3.3392 
1.8 3.3393 
2.8 3.3390 
3.8 3.3399 
1..8 3.3397 
5.9 3.3415 
S.9 3.3420 
7.9 3.3424 
8.9 3.3432 
9.9 3.3437 
1.0 3.3442 
2.0 3.3448 
3.0 3.3458 
1..0 3.3466 
5.1 3.3467 
6.1 3.3472 
7.1 3.34B8 
8.1 3.3499 
9.1 3.3506 
.0.2 3.3513 

<··----------------------------------
~ = 10 F ··································> 

t = .1 F ··································> 
V = .1 gal ·····························-··> <------------------------------------
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t v ;;) 
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t v ' j~ L 
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@ v L 
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END OF STRIP CHART 89102882.A06 DATA COLLECTED ON LEAK COMPUTER S/N 87081307 

71 F I COE: .000664 

AVG THREE 

LEAK STD 

RATE DEV 

0.03 0.05 
-0.14 9.99 
-0.14 0.00 
-0.18 0.07 
-0.22 0.11 
-0.24 a. 14 
-0.26 0.16 
-0.27 0.17 
-0.27 0.17 
-0.26 0.16 
-0.25 0.15 
-0.24 0.13 
-0.24 0.08 
-0.23 0.05 
-0.21 0.05 
-0.19 0.08 
·0.16 0.10 
·0. 14 0.12 
-0.12 0.14 
-0.11 0.16 
-0.10 0.17 
·0. 10 0.16 
·0.09 0. 15 
·0.09 0.13 
·0.08 0.11 
·0.08 0.08 
·0.08 0.06 
·0.08 0.05 
·0.08 0.04 
·0.08 0.03 
-0.08 C.02 
·0.08 0.01 
·0.08 0.01 
·0.08 0.01 
·0.08 0.01 
·0.08 0.01 
·0.07 0.01 
·0.07 0.01 
·0.07 0.02 
-0.06 0.02 
·0.06 0.03 
·0.05 0.03 
·0.05 C.04 
·0.04 0.04 
-0.03 0.05 
·0.02 0.06 
·0.01 0.06 
·Cl.OO 0. 07 
0.01 0.07 
0.01 C.07 
0.01 0.07 
0.02 0.07 
0.02 0.06 
0.02 0.05 
0.02 0.04 
0.02 0.03 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.02 0.01 
0.02 0.01 
0.02 0.01 
0.03 0.01 
0.03 0.02 
0.04 0.03 



NOTE: 

HO'.~ TO READ Atl ACUTEST STRIP CHART 

The example which follo1vs is a record of an actual test ~r­
fonned in Austin, Texas on December 15, 1988. (The customer's 
narr.e ard location have be~n changed) Jhe tank 1-1as found to be 
leaking at J" abon tank top and 'deS subsequently repaired by 
replacerr.ent of a pif:e fitting and returned to service. Two 
.different leak rates 'ftere ob-tained with t•.-/0 le•tels of fluid in 
the riser \'thich ~€rmitted identification cf the leak source at 
tank top. While each test 'o'/aS run far a ~riod of several 
h o u r s , o n 1 y t he l a s t hour o f da t a i s r e c o r d e d i n e a ch f i n a l 
report, with each line sho1·ting a calcuiated leak rate based on 
an average of 250 readings of temperature and volume change 
during a period of approximately one minute. 

DATA RECORD. T:1is line identifies an individual test •t~ith a 
number representing the date (YY1·1t1DD) follo'fted by a two-digit 
serial number, the alphabetic channel designation and a number 
representing the height of fluid in the riser in inches. 1ne 
Tank Volume and Product in the tank are aiso sho'ftn on this line. 

LOCATIO~!. Site location is sho'ftn on the second line, together 
... , i t h o ~'2 r a tor name . 

LEAK RATC: AVEI\AGC:. The number of cycles (minutes) of data used 
to cJlcu late a•teraae lea.~ rate and standard de•tiat ion is sho·dn. 
This number is sele-cted based on the variability of data·values, 
and cc1n be as high as 60 cycles (1 hour of data). 

LUIE FC:ED. This is the tra•tel 
chart (e.g. 7.5 •tertical inches 
(in minutes since midnight) is 
margin of the si:rip chart. 

1n inches/hour of the strip 
- 1 hour on the chart). Time 
recorded along the left-hand 

DATA COt'ISitl.t!TS. Coeffic.ient of ex,oans ion for the product tested 
and its measure:] censity are shol'tn on the fourth line. 

@ = iHO-TMIK TE-iPERATURE. The initial •talue is sho·xn in degrees 

t = 

Farenheit in the heading. Subsequent values are recorded on 
.the strip chart according to the scale given in the heading. 
Tnis variable is plotted for informcJtion purpose only, and i~ 
not used in calcula.fion of leak rate. (·lid-tank te.'Tlperature 
increases tm·tard the right. 

A'/ERAGE TAll!< TEJ-IPERATURE. 1nese symbols record the 
average liquid temP=rature. Each chart di•tision 
0.01 degrees r, and positive change is tO'itard 

change in 
represents 

the right. 

:-



v = 

L = 

LIQUID VOLUI-!E. This is the volume of liquid in the measuring 
cylinder. 1ne amount at the end of each cycle is given under 
the column titled GAL, and is also plotted on the strip chart 
with each division line representing a change of 0.01 gallons. 
l~ovement to the left means 1 iquid added to the underground tank 
in order to maintain a constant level (i.e., underground liquid 
volume is decreasing). 

LEAK RATE .. The leak rate is the average value of leak rate for 
the r.umber of cycles sho;.m in ~1e heading. Each cycle is, in 
turn, Jn average of 150 actual measurements and is printed out as 
one line on the strip chart. The leak rate value is printed out in 
gal/hr near the right e-dge of the chart.· 

Zero for the plotted value of leak rate is the center of the 
s t r i p c h art . E a c i1 d i ., i 5 i on 1 i n e rep r e 5 en t s 0 . 2 , 2 , o r Z 0 g a 1 I h r 
depending upon the calculated •ralue of averas;e leak rate. A 
positive leak rate value is a leak. out of the tank, and 1-till plot 
toward t:-.e right of the center ].ine: A neg~tive leak rate value is 
a n II f :1 - i e a k II ( e . g . d r a i n - b a d f r om a · p i p e o r t he e f f e c t o f a 
•raper pocket), and 'fii11 plot to•t~ard the left of the center line. 

riOTE: The start:·ng point for plotting of each variable exceSJt 
·leaK. ,-ate is arbitrary, and hc1s no significance re']ara1n.g 
Jbsolute value. sinc2 only chanae is being plotted. 

Ti-:'RE.:: Tri~S STrlJiOARD OEiff.ll.T(Oil. THE STAf!OARO- OE'![Ai!OII (u statis­
tical r.H;asure) of leak rate for the number of cycles used to 
calcJlote the a·;erage leu:< rate (usually 30) is calculJte.d once 
per cycle and iiiu1tiplied by 3. The smaller this number beccmes, 
the l~ss random vcriation there is in the sampled data and the 
areater confidenc: that the leak rate has stabiliz:ed <Jnd is 
~ccurate. For exJmple, a leak rate of .20 ·.-~ith a ThRE~ TII·lES 
ST;:..,'10ARO OEVIAT[Oif cf .04 m~ans .,,e are 9~ sure that the true 
value of leak rate 1·1ill .lie in the range .20 -= .04, or bet·o~een 
.Zi.l and . .i.S gai/hr. Con·rers-ely, there is only a l:~ cnanc:: it 
l'li11 fJll outs;de that ranae, and the I-10ST LIKELY '/ALUE is the 
CJlCJlated leal: rate of .20-gal/hr. 



: .. rRIP CHART FOR DATA RECORD: 87121528.826 OF 12000 GALLON REGULAR TANK 
TEST OPERATOR: 1'-IARTY ELL I OTI , jCATIONt 2700 WESTLAKE DRIVE AUSTIN, TX. 

I __ -: • !.( RATE A\..'G OF 20 C'(CLES LII-IE FC:ED: 7.5 IH/HR 
START: /4 F COE: .000689 

-· Ir·IE 

.-·. ~ 7 9.2 

.>~80.3 
:81.5 
~ 82.7 

.: ~83.3 
---:-~85 .0 

:86.2 
.:87 .3 

· ·:aa.s 
!89 .6 
~90 .a 

.·. :92.0 
·. !93.1 

29 4.3 
~95 .5 
!96.6 
:97.3 
278.9 
iOO.I 

.~.!01.3 
- '.i02 .4 

s 
·. ; ... .• $ 

305.9 
307 .! 
308.3 

~.-309 .4 
·- .3 I 0.6 

2 11.3 
·, 3 12.9 
_'_; 1 4 .l 

3 I 5 .J 
316.4 
317.6 
3113.7 
319.9 

. 321.1 
~-.: 322.2 

J23.4 
324.6 

:325.7 
::326.7 

328.1 
329.2 

·. ::30.4 
'331.5 
332.7 

I 333,9 
.• 0 

.. 2 
j37 .4 

. 3 3!3 .6 
339.7 

I TY l . 73 TAI--JK TE!'-IP -;; 

)--------------------- ; = 10 F ------------------< AVG TH~: 
>----------------------- = .1 F ----------------< LEAK Sl: 

G~l >--------------------- V = .1 aal ----------------< RATE 0~-

2.9241 
2.9183 
2.914 2 
2.9112 
2.9092 
2.9078 
2.9068 
2.9062 
2.9057 
2.9054 
2.9050 
2.9047 
2.9044 
2.9041 
2.?039 
2.9037 
2.9035 
2.9033 
2.9032 
2.9030 
2.9025 
2.9005 
2.8961 
2.889 6 
2.8824 
2 .875o 
2.8 6 9 0 
2.3638 
2.8586 
2.85 43 
2.35 ll 
2 .34-'39 
2.3 4 7 4 
2.3465 
2.8458 
2.845 4 
2.3 45 l 
2.8447 
2.8 44 7 
2.8446 
2.344 4 
2.3443 
2.344 2 
2 .S 4 4 l 
2.3440 
2.8 439 
2.3439 
2.3438 
2.8438 
2.8437 
2.3 436 
2.3 435 
:.8434 

) 

) 

) 

) :v 
) \J 
) v: 
) v 
) v 
) v 
) v 
) v 
> v 
> v 
) v 
> v 
) v 
> v 
) v 
> v 
> v 
>V 
y 

' ' 
) 

) 

) 
) 

) 

) 

) 

) 

) 

) 

) 

' ' 
) 

> 
) 

) 

) 

) 

) 

) 

) 

) 

) 

> 
) 

) 

> 

v 
v: 

, I 

I 

v ~: L 
t2-: L 
t -:;J :L 
t -;J : L 
-Yal : L 
"il: L! 
'J.: :L 
2t L 
2 :t L 

• -:;J :-t L 
-:;J : t L 
2: t L 
':J : t . L 
-:;J : t L 
2 : t L 
2 : t L 
2 : t L 
2 : t : -L 
2 : t : L 
2 : t : L 
2 : t : L 
':J : t : L 
~ : t : L 
2: t L 
2: t L 
2 · t L 
2: t L "' 
2 : t LV 
2 : tv~ L 
':J: V t : L 

- 'J :V t : L 
:;::.;. t : L 
~: ~ L 

\'2 : t L 
V2 :- :t L 
V:;J: :t l 
V1>: !tl 
V 2: : t L 
v ~: ll 
v '.;): l 
V:!: 1t 
v ~; u 
v 2: Lt 
V :;J: L t 
v ~: L t 
V 2: L t 
v 2: L t 
v 2: L t: 
V 2: L t: 
v '.;): L t: 
v 2: L t: 
V 'J: L ~ 
V 2: L 

:v 
v 

,. 
I 

( 0.04 
( 0.02 
( 0.0 I 
< 0.05 
< 0.11 
< 0.16 
( 0.21 
< 0.24 
< o.2n 
< 0.26 
< 0.26 
< 0.26 
< 0.27 
< 0.26 
( 0.26 
< 0.26 
( . 0.25 
< 0.2 4 
< 0.23 
( 0.23 
< 0.23 
( 0.23 

·V < 0.23 
( 0.24 
( 0.25 
( 0.25 
< 0.25 
< 0.25 
< 0.25 
< 0.25 
< 0.26 
< 0.28 
< 0.2? 
< 0.29 
< 0.29 
< 0.28 
< 0.27 
( 0.26 
< 0.26 
( 0.25 
( 0.25 
( 0.25 
< 0.25 
< 0.25 
( 0.26 
< 0.26 
( 0.26 
( 0.26 
< 0.27 
( 0.27 
< 0.27 
( 0.26 
< 0.26 

Ei·IC' •]r- ~TI"!P Clt,'\P.T 87121529.22~ 
T""/\i,'"', f(""'f f Cr"·i=r, r.tl I C/'\1.'" f"riP-Irt•-r-Ct":J C ,-,_1 n~t '- ... -' 

9 ~-

0 .: ~ 
o.c~ 

0.: ~ 
0.:: 
0.2: 
o.: 
o.: 
o . .:: 
o . .:: 
o . .:: 
o . .:: 
o . .:: 
o . .:: 
o . .:: 
o . .:: 
o.: 
o.: 
o.: 
o.: 
o.: 
o.: 
o.: 
o.: 
0.: 
o.: 
o.: 
o.: 
o.: 
o.: 
,~ 
./ .. 
" >.) •• 

0 .. 
0.: 
0.: 
o.: 
0 .. 
0.: 
0 .. 
0.: 
0 •. 
0. 
0. 
c. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



~[P CHART FOR DATA RECORD: 8712152?.805 OF 
:ATI 01'-l: 2700 WESTLAKE 0Rl\...1E .:>.USTII-1, T~<. 

12000 GALLOt-1 REGULAR TANK 
TEST OPERATOR: i·IARTY ELL! OTT 

~1-: RATE Al.-'G 
ISITY: .72 

>!E 

4.3 
5.5 

'6.7 
·7.3 
'9.0 
!0.2 
) 1.3 
i2.5 
:3.7 
l4.3 
)6.0 
; 7.1 
;8.3 
)9.5 
~ 0.6 
l1.8 
!3.0 
: 4 .1 
!5.3 
!6.5 
l 7 . .5 
18.3 
20.0 
21.1 
22.3 
23.4 
2 4.6 
25.8 
26.9 
28.1 
(:9 .3 
30.4 
31.6 
32.8 
33.9 

; 35.1 
i36.3 
!37.-t 
J38.6 
339.8 
340.9 
142.1 
3 43.2 
3 44.4 
3 45.6 
., 46.7 
~ 4 7.9 
349 .o 
350.2 
151.4 
352.6 
153.7 
;34. 9 

GAL· 

3.1 t 19 
3.11 14 
3.: l 07 
3.11 0 1 
3.1096 
v. - ~ 1 
3 .. ].7 
3.1083 
3.1078 
3.1073 
3.106 7 
3.1060 
3.1054 
3 .l 0 49 
3.1045 
3.1041 
3.1038 
3.1036 
3.1034 
3.1032 
3 .I 031 
3.1030 
3.1030 
3 .l 029 
3.10'23 
3.10'25 
3.l 021 
3 .I 0 17 
3 .I 014 
3.10 10 
3.1006 
3 .l 003 
3 .I 001 
3.1000 
3.0997 
3.0995 
3.0992 
3.0990 
3.0988 
3.098-' 
3.0984 
3.0952 
3.0979 
3.0975 
3.0969 
3.0963 
3.0960 
3.0 9 58 
3.0955 
3.0952 
3 .09 4 7 
:::.0'743 
3.0933 

OF 30 CYCLES 
TAHK TEi·IP :;1 

L I HE FEED: 7. 5 I 1'-1/HR 
START: 74 F COE: .00068? 

>--------------------- 2 = 10 F ------------------< AVG 
>----------------------- t = .1 F ----------------<LEAK 
)--------------------- V = .1 gal ----------------<RATE 

) :v 
) :v 
> ':'/ 
) v 
> "' > \i 
) 'v: 
) v: 
) v: 
> v: 
> v 
> v 
> v 
> v 
> v 
) v 
) v 
) v 
) v 
> v 
> v 
) v 
> v 
> v 
> 'I 
) v 
>V 
>'I 
)V 

~v 

)/ 
)I 

' , 
) 

> 
> 
> 
> 
) 

> 
' , 
> 
> 
) 

> 
' , 
' , 
) 

> 
) 

I 
'I 

t 
t 

• 
' t 
• ' • ' 

t : 

... 
" ,, . ,, 
" ,, 
• ,, 

1 
{ 

l 
1 ,, 
: t 
: t 

t 
t 
t 
t 

t 
t 
t 
t 
t 
t 

t 
t 
t 

I :s 
I 

12: 
b): 
'd..: 
';)~ 

';ll 
';ll 
~L 
';)l 
~L 
';ii_ 

~:L 
';;): L 
'J: L 
2: L 

r,. 

,..., . 
'1J, 

2: 
';'): 
,.., . 
•U. 

2: 
,.., . 
<I· 

2: 
":i): 

2: 
2: 

r . 
UJ, 
,.., . 
. u • 

2: 
2: 
-;): 

';'): 
,.., . 
·11. 

2: 
2: 
·]: 

2: 
2: 
2: 
'@: 
2: 
2: 
..., . .,. 
2: 
2: 
2: 
2: 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
l 
l 
l 
l 
l 
l 
L: 
L: 
L 
l 
l 
l 
l 
L 
L 
l 
l 

( 

( 

< 
< 
( 

( 
( 

( 

( 

< 
·( 
( 

( 

( 
( 

( 

( 

( 

( 

( 

( 

< 
< 
( 

( 
( 

( 

( 

( 

< 
< 
( 

( 

< 
'{. 

'I.. 
v.. 
\( 

V< 
V< 
V< 
V< 
V< 
v ( 

1/ < 
v ( 
If ( 
v ( 
v ( 
If ( 
v ( 
v ( 

1/ ( 

E; ·I r- (l r '= ·'"' ~ [ i" ( I J/.1 ~ T ? 7 1 2 l :: :: 7 . P. (1 S 
--- r " ' .... ' • .- , ... •: ' I r c r-: =; r ·I 8 ~ I I 2 '-1 (l I 

-.06 
-.OS 
-.03 
-.01 
-.00 
-.00 
-.01 
-.01 
-.00 
0.0 t 
0.02 
0.04 
0.05 
0.07 
0.08 
0.10 
0.10 
0.10 
0.09 
0.09 
0.09 
0.0? 
0.10 
0.! I 
0.12 
o.! 3 
0.13 
0.13 
0.12 
0.12 
0.! 1 
0.11 
0.11 
0.11 
0 .I 1 
0.12 
0.13 
0.14 
0.14 
0.15 
0.16 
0.16 
0.16 
0.16 
0.15 
0.14 
0.13 
0.13 
0.13 
0.13 
0.13 
0.12 
0.11 

THREE 
STD 
DEV 

9.9 9 
0.03 
0.05 
0.06 
0.07 
0.07 
0.07 
0.0 7 
0.07 
0.07 
G .07 
0.08 
0.07 
0.11 
0 .l2 
0.14 
0.15 
0.1 s 
0.16 
0 .l6 
0.16 
0 •.: 

0 .• ' 
0.1 I 
0.17 
0 .J s 
0 .IS 
0.18 
0.18 
o.t 1 
0.16 
0.1 5 
0.14 
0 .[4 

0.1.:: 
0.12 
0.11 
O.lO 
0.09 
o.os 
0.0 7 
0.0 I 
0.0 i 
0.0; 
0.0; 
0.0( 
o.c( 

v.v. 
0.0: 
0 .·:. 



November 20, 1989 

Mr. Ken Busen 
C.E. Environmental 
E. C. Jordon 
2571 Executive Center E. 
Suite 100 
Tallahassee, Fl 32301 

Test No. 
Test Date 
Location 

891028 
October 28, 1989 
NAS Whiting Field 
(near) Milton, Fl 

Dear Mr Busen: 

REVISED REPORT 

A precision test was performed on tanks at the above location using the LEAK 
COMPUTER® System. We have reviewed the data produced ih conjunction with this 
test for purposes of verifying the results and certifying the tank systems. The 
testing was performed in accordance with AcuTest protocol, and therefore 
satisfies all requirements for such testing as set forth by NFPA 329-87 and USEPA 
40 CFR part 280. 

The results of testing are shown on the following page, and indicate whether the 
full systems, including the tank and all nonpressurized piping, or just the 
individual tank passed or failed. Included with the report are computer 
printouts of the data compiled during the last hour of each test. Each printout 
shows 1 eak rate' and the confide nee 1 eve 1 (three times standard deviation) of 
that leak rate. This information is stored in a permanent file if future 
verification of test results is needed. 

OSSTNC_E BY: 

Robert G. Jc~ 
T/A #004 

T~ST CERTIFIED 

<fl:LJ 
Andrew R. Herdman 

A/T #005 

Acu·l·EST CoRPORATION 1141 8RITTMOORE RoAD HousToN. TEXAS 77043 
013) 228-8378 (800> 992-8884 FAX__. <713) 465-7177 



Test No. 
Test Date 
Location 

PRODUCT 

891028 (REVISED) 
October 28, 1989 
NAS Whiting Field 
(near) Milton, FL 

VOLUME 
(GAL) 

WATER 
IN TANK 
(INCHES) 

TEST RESULTS 
============ 

HIGH LEVEL 
LEAK RATE 

(GPH) 

LOW LEVEL 
LEAK RATE 

(GPH) 

FULL 
SYSTEM 

TANK 
ONLY 

============================================================================= 
UNLEADED 
UNLEADED 
LE.A.DED 

10,000 
10,000 
10,000 

1" -0.02 @ 23" 
V I S I B L E 
'I I S I B L E 

0.01 @ 6" 
L E A K 
L E A K 

PASS 
FAIL 
FAIL 

COMMENTS: The field technician could not run the product line 
test, because the line could not be isolated. The line 
needs to be broken at the union and capped off. When 
this is achieved AcuTest wi 11 schedule a 1 i ne test of 
this system. 

PASS 
FAIL 
FAIL 



·-rp CHART FOR DATA RECORD: 891D288J.AZ3 OF 10000 GALLON UNLEAO TANK ~ U.S. ~HITEIHG FIELD HILTON FL. 

r O?ERAfOR: CLARK/MOREY 

cA' "E AVG OF 10 CYCLES I LINE FEED: 6 IPH I TOTAL TEST TIHE: 290.4 H!H I DEHSITY: .72 I TANK TEH? ~ START: 71 F I COE: .000664 

<·----------------------------------- ~ 10 F ----------------------------------> AVG THREE 

<------------------------------------ t = .1 F ----------------------------------> LEAK STD 

TIME GALLONS <------------------------------------ v • 1 gal --------------------------------> RATE DEV 

6.2 3.7149 "\j QJ t L ·0.03 0.03 
7.2 3. 7167 QJ t L ·0.28 9.99 

48.3 3.7179 QJ t L ·0. 16 0.24 
:49.3 3.7195 .. t L ·0.07 0.31 
-~0.3 3. 7210 v QJ t ·0.00 0.36 

1.3 3.7228 v QJ t L 0.05 0.39 
2.4 3.7241 v oil L 0.08 0.41 

'J3. 4 3. 7259 v QJ L 0. 10 0.41 
'54.4 3.7279 v QJ t L 0.12 0. 42 
:55.4 3.7293 QJ t L 0.13 0.42 

6.4 3.7310 \lil t L 0.14 0.42 
7.4 3. 7322 ;/ t a. 19 0.32 
8.5 3. 7339 QJ v t 0.21 0.25 

. 59.5 3. 7351 QJ v t 0.21 0.21 
'60.5 3. 7369 QJ v t 0.20 0.17 
.• 1. 5 3. 7383 QJ v t L 0.19 0. 15 

2.5 3.7405 oil L 0.17 0.12 
3.5 3.7420 QJ tV L 0.15 0. 10 

.u4.6 3.7438 QJ t v L 0.13 0.09 
165.6 3.7456 oil v L 0. 11 0.10 
:66.6 3. 74 72 QJ t v L 0.10 0.12 

7.6 3.7489 .. t " L 0.08 0. 14 
-8.7 3. 7504 :QJ t L 0.08 0. 15 
9.7 3. 7'520 QJ t VL 0.07 0. 14 

:70.7 3.7536 oil t r:J 0.06 0. 13 
:71.7 3.7548 oil t L V 0.06 0. 12 
'"2.8 3. 7563 QJ t L v 0.06 0.10 

'3 .8 3. 75 79 oil t L " 0.06 0.08 
'4 .8 3.7582 oil t L v 0.06 0.06 

'/5.8 3. 7580 oil t L v 0.06 0.04 
:76.9 3.7585 QJ t L v 0.06 0.03 
:77.9 3. 7'599 QJ t L 0.06 0.02 

3.7614 QJ t L v 0.06 0.01 
3.7633 oil t L v 0.05 0.01 
3. 761.6 QJ t L v 0.05 0.01 

181.~ 3.7665 oil L v 0.05 0.01 
183.0 3.7680 QJ t L v 0.05 0.01 
-~4.0 3.7692 QJ t L " 0.05 0.01 

IS .0 3.7708 QJ t L 0.05 0.01 
\6.0 3.m3 @ t L v 0.05 0.01 

.J7 .0 3. 7742 QJ t L v 0.05 0.01 
:88.0 3. 7758 oil t L v 0.04 0.01 
189.0 3.7776 QJ t L v 0.0'- 0.02 

)0.0 3. 7790 oil t L v 0.03 0.02 
11.0 3.7803 QJ t L 0.03 0.03 
l2.0 3.7824 @ t L v 0.02 0.03 

193.1 3.7843 QJ v 0.01 O.Ot. 
',94. 1 3.7854 I~ 

v 0.00 0.05 
'95. 1 3.7870 t u v ·0.00 0.05 

'6 .2 3.7882 I~ t. u v ·0.01 0.06 
)7 .2 3.7901 t L I ·0.02 0.07 

. (8.2 3.7919 QJ t L v ·0.03 0.07 
:99.2 3.7929 QJ t L v ·0.03 0.07 

200.3 3.79'-3 QJ t v ·0.04 0.07 
)1 .3 3.7957 Ql t v ·O.Ot. 0.06 

J2.3 3.7951 QJ :!.. v ·0.03 0.05 
J3.3 3.7961 Ql tl v ·0.03 0.01. 

<01..3 3.7970 Ql tl v ·0.03 0.03 

205.3 3.7954 Ol tL v ·0.03 0.02 

706.3 3.7945 QJ t L v ·0.03 0.02 

07.3 3.7960 Ql tl v ·0.03 0.01 

08.4 3.7971. Ql $ tl v ·0.02 0.01 

.09.4 3.7988 Ql tL v ·0.02 0.01 

210.4 3.8005 QJ t ·0.02 0.01 

211.4 3.8010 v QJ t ·0.02 0.01 

-12.4 3.8011 v Ql t ·0.02 0.01 

13.5 3.8018 v Ql ·0.02 0.01 

11.. 5 3.8031 v QJ L ·0.02 0.01 

.::15.5 3.80'-6 v .. t ·0.02 0.00 

216.5 3.8063 v Ql U:l ·0.03 0.00 

EHD OF STRIP CHART 89102883.A23 DATA COLLECTED OH LEAK CCHPUTER S/H 87081307 



CHART FOR DATA RECORD: 89102882.A06 OF 10000 GALLON UNLEAD TAN( ~ N.S. VHITEIHG FIELD MILTON FL. 

OPERATOR: CLARICIHOREY 
KATE AVG OF 10 CYCLES I LI~E FEED: 6 !PH I TOTAL TEST TIME: 80.8 HIN I DENSITY: .71 / TA~( TEHP ~ START: 71 F I COE: .000664 

E 

5 
:) 

I 

i 

7 
7 
3 
3 
3 
3 
3 
9 
9 
9 
9 
J 
i) 
i) 

J 

2 
2 
2. 
3 
3 
.3 
.3 
.3 
'< 

4 

' ' 5 
5 
5 
5 
5 
:) 
:) 

6 
:, 
7 

I 
7 
3 
3 
8 
3 
9 
9 
9 
9 
9 
J 
0 
a 
a 
1 
1 
1 
1 
1 
2 

GALLONS 

3.3039 
3.3044 
3.305!. 
3.3073 
3.3092 
3.31 1t. 
3.3133 
3.3137 
3.3150 
3.3157 
3.3156 
3.3164 
3.3183 
3 . .3205 
3.3210 
3.3222 
3.3232 
3.321.i. 
3.32£.2 
3.3258 
3. 3270 
3.3285 
3.3297 
3.3321 
3 . .3340 
3.33!.4 
3.33!.7 
3.3367 
3.3372 
3 . .3380 
3.3398 
3.3!.09 
3.3!.19 
3.3!.30 
3.3t.3t. 
3.31.36 
3.31.31 
3.3i.25 
3.31.23 
3.3420 
3 . .341!. 
3.3!.14 
3.3!.17 
3.3!.11 
3.31..08 
3.31.0i. 
3.3399 
3.3t.01 
3 . .3393 
3.3392 
3.3393 
3.3390 
3.3399 
3.3397 
3.31.15 
3.31.20 
3.31.21. 
3.3432 
3.3437 
3.3t.42 
3.3t.t.8 
3.3458 
3.3466 
3.3t.67 
3.31.72 
3.3488 
3.3499 
3.3506 
3.3513 

<·~---------------------------------- ~ 10 F ----------------------------------> 
<------------------------------------ t = .1 F ----------------------------------> 
<------------------------------------ v = • 1 gal --------------------------------> 

v t @ L 
v t @ L 
v t @ L 

't @ L 
t v @ L 

t v @ L 
t v @ L 
t v @ L 
t v @ L 

v @ 

\j t v @ 

v @ 

t v .. 
t @ 

v @ 

v .. 

f\ v @ 

v @ 

v @ 

~I 
v .. 
v @ 

t 'I @ L 
t I @ L 
t ..., L 

iii v L 
t Qj v L 
t Qj v L 

Qj v L 
t iii v L 
t @ v L 
t @ L 

@ v L 
@ v L 

t v L 
t @ v L 

@ v L 
@ v L 
@ v L 
@ v L 
@ v L 

t iii v L 
t iii v L 
t @ v L 
t @ v L 
t iii L 
t @ L 
t @ '{ Ll 
t iii )' ~ 
t @ VI L 

t @ 

~ t @ l 
t @ L 
t @ L 
t Cil L 
t @ v L 
t Cil v L 
t Cil v L 
t @ v 
t @ v 
t @ v 
t @ v ~ 

t @ v 
t ~ v L 
t @ v L 
t @ v L 
t @ V L 
t @ L 
t Cil 
t iii 'L 

EHD OF STRIP CHART 89102882.A06 DATA COLLECTED OH LEA( COMPUTER SIN 87081307 

AVG THREE 
LEA( STD 

RATE DEV 

0.03 0.05 
·0. 14 9.99 
·0. 14 0.00 
·0. 18 0.07 
·0.22 0.11 
·0.24 0.14 
·0.26 0.16 
·0.27 0.17 
·0.27 0.17 
·0.26 0.16 
·0.25 0.15 
·0.2i. a. 13 
·0.21. 0.08 
·0.23 0.05 
·0.21 0.05 
·0. 19 0.08 
·0. 16 0.10 
·0. 1t. 0.12 
·0. 12 0.14 
·0.1 1 0. 16 
·0. 10 0.17 
-0.10 0.16 
·0.09 0.15 
·0.09 0.13 
·0.08 0. 11 
·0.08 0.08 
·0.08 0.06 
·0.08 0.05 
·0.08 O.Ot. 
·0.08 0.03 
·0.08 0.02 
·0.08 0.01 
·0.08 0.01 
·0.08 0.01 

··0.08 0.01 
·0.08 0.01 
·0.07 0.01 
·0.07 0.01 
·0.07 0.02 
·0.06. 0.02 
·0.06 0.03 
·0.05 0.03 
·0.05 O.Ot. 
·O.Ot. 0.01. 
·0.03 0.05 
·0.02 0.06 
·0.01 0.06 
-0.00 0.07 
0.01 0.07 
0.01 0.07 
0.01 0.07 
0.02 0.07 
0.02 0.06 
0.02 0.05 
0.02 O.Ot. 
0.02 0.03 
0.02 0.02 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.02 0.01 
0.02 0.01 
0.02 0.01 
0.03 0.01 
0.03 0.02 
0.04 0.03 



APPENDIX B 

Site Conditions 





Phvsiography 

The Northern Highlands are divided into a number of smaller zones. Naval Air 
Station (NAS) wniting Field is located within the Western Highlands subdivision. 
This zone is characterized by southward sloping hills and plateaus, which have 
been cut by numerous screams. Elevations generally range from 50 to 200 feet 
above mean sea level (msl). 

Hvdrogeology 

Sand-and-Gravel Aauifer. The uppermost sediments, extending to a depth of 
approximately 350 feet below land surface (bls), comprise the sand-and-gravel 
aquifer, which is subdivided into two units. The water table or upper part of 
the sand- and- gravel aquifer does not consti cute a source for large water 
supplies; however, ics primary importance is to recharge the lower, more 
productive zone of t:he aquifer. The results of an aquifer test in the Milton 
area indicate the clayey sand confining unit separating the upper and lower 
aquifer zones is very leaky. Most large capacity wells in the area, such as the 
NAS Whiting Field supply wells, are screened in the lower part of the aquifer 
from about 180 to 300 feet bls (Geraghty & Miller, l986). 

The sand-and- gravel aquifer includes the upper Miocene coarse clastics, the 
Citronelle Formation, and marine terrace deposits. These three units have 
similar hydraulic properties and are sometimes indistinguishable. The aquifer 
consists of poorly sorted, fine- to coarse-grained sand with gravel and lenses 
of clay. The clay may be as much as 60 feet thick. In some areas, the formation 
also contains wood fragments. The part of the formation that contains ~he wood 
fragments may be as much as 25 feet thick (Marsh, 1966). However, boring logs 
of wells drilled at NAS Whiting Field do not indicate the presence of these wood 
fragments (Geraghty & Miller, 1986). 

The aquifer contains lensatic zones wichin the sand that are cemented by iron­
oxide minerals. Tne lenses, known locally as hardpans, have lower permeabilities 
and, along with the clay lenses, are responsible for the occurrence of perched 
water tables and semi-artesian conditions in the aquifer. In the NAS Whiting 
Field area, clay lenses occur in the uppermost 30 feet and in the depth interval 
of approximately 100 to 170 feet b ls (elevation 10 to 70 feet above ms 1). 
Although the clays appear to be continuous, they may contain permeable zones or 
windows (NEESA, 1985). The direction of groundwater flow is generally to the 
southwest. 

Floridan Aauifer Svstem. Underlying the sediments of the sand-and-gravel aquifer 
is the thick (approximately 300 feet), relatively impermeable Pensacola Clay. 
Below the Pensacola Clay are thic~layers of limestone and.shale to a depth of 
nearly 2,000 feet. 

The limestone layers constitute the regionally extensive Floridan aquifer system. 
In the area of NAS wniting Field, the Floridan aquifer is divided into an upper 
and lower part separaced by the Bucatunna Clay. The Floridan aquifer system 
receives little or no recharge from the sand-and-gravel aquifer because of the 
Pensacola Clay confining unit. The potentiometric surface of the Upper Floridan 
aquifer in the NAS wniting Field area is about 50 to 55 feet above msl. 

WHIT2866.CAA 
MVL02.9J 8-1 





APPENDIX C 

Uthologic Logs 



I 

I 

TITLE; NAS Whlt:ng F:eld Navy Exchange Serv:ce Station I 
LOG of WELL 

CLIENT: SOUTHNAVFACENGCOM 

I CONTRACTOR; Groundwater Protect:on Inc. ! DATE STARTED: 11/13/91 

I METHOD: HS:. CASE SIZE; I SCREEN INT.: 

! TOC ELEV.: ;=-:-. MONITOR INSL OVA I TOT DPTH: 107FT. 

1 LOGGED BY: A. Durnam 
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WELL DEVELOPMENT OA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SAND. Brown-orange, very fine- to med:um-gra:nec. 
trace silt. trace clay. 

SilNDY C~ilY: Orange-brown to reo-brown. low 
plast:c:ty. 

Cl..A YEY SAND: Orange-brown to red-Drown, very 
fine -gr a:nec. 

CLAY: Red-brown, trace sand, moderate plasticity. 

CLAYEY SAND: Buff to light p:nk. very fine-gra:nec. -

CLAYEY SAND: Orange-Drown to red-Drown. 

~ • 

SAND: L:ght orange-brown to red-Drown. very fine-
to mec:um-gra:nec w:th some clay lenses. damp. 
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BORING NO. NES-58-1 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL; D 

OPTH TO 'i 105 FT. 

SITE: 2866 
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TITLE: NAS Whlt1ng Field Na~y Excnange Serv1ce Stat10n l LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protect1on inc. DATE STARTED: 11/13/91 

METHOD: HSA 
I 

1 roc ELEV.: F-:-

I LOGGED BY: R. Ournam 

- w = ...; LA SORA iORY 0:: 
~ ~ SAMPLE ~0. ~ 
c Ill 

>­
a: 
u.l 
> 
0 
r_; 
LU 
a: 

LU 
c 
<(-
c.. E 
Ill 0. c c. .. -
'=! -

~07 I 

I I 
I 

i 

i I I 

l 

j 

I 
I I I 

! 

[J ! 

I 0.1 
I 
I 

I I I 

I 

I 

~ ''" 0.3 

I i 

~ ''" 0.4 

, 
1.6/2 N/A 

, 
1.6/2 0.2 

55 

i 

I CASE SIZE: SCREEN INT.: 

I 
I 

MONITOR INST.: OVA I TOT OPTH: 107FT. 

WELL DEVELOPMENT OA TE: 

SO[L/ROCK DESCR[PT[ON 

AND COMMENTS 

Contmued from PAGE 

SAND: Buff to light orange to 01nK. ~ery fine- to 
f1ne-gr a1nea. 

SAND: Buff to light P1nk, ~ery fine- to fine-grained 
w1th some quartz gra~el. 

SAND: Buff. very tine- to fine-gra1ned. -

SAND: Buff. ~ery tine- to medium-grained. 

~ ., 

SAND: Butt, very tine- to tine-gramed. 

PAGE 2 of 286681 
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BORING NO. NES-SB-1 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL: 0 

OPTH TO 7 105FT. 

SITE: 2866 
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TITLE: NAS Whlt1ng Field Navy Exchange Serv1ce Station 

I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

[CONTRACTOR: Groundwater Protect1on Inc. DATE STARTED: 11/13/91 

METHOD: HSA 

! TOC ELEV.: F="T 

I i LOGGED BY: R. Ournam 

;:: "ABORA TCR'f ~ 
~ ::;: SAMP~E lO. ~ 
c If) 

>­
a: 

"' > a 
u 
llJ 
a: 

llJ 
u 
<-
a.. e 
If) a. 
0 a. .. -
'±! 

I CASE SIZE: SCREEN INT.; 

j MONITOR INST.: OVA TOT DPTH: 107FT. 

I WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nued from PAGE 2 

1 
l 

~OA 
SAND: Buff to orange-red to pink, very fine- to 
meo1um-gra1ned. 

sa 

85 

90 

I 
l 
I 

l 

: I I 
I I I 
. I I 

I I 

~LO 
SANOY CLAY: Rust to yellow-Drown. h1gh plaStiCity. 

II 
I I 

'12012 

I , 
1.8/2 

'I LB/2 

, 
2.0/2 

I 
I 

0.4 

0.0 

0.4 

SAND: Buff to Pink-orange, very fine- to 
fine-gra1ned. damp. 

SAND: Buff. very fine- to fine-grained. damp. 

SAND: Buff to red-orange. very fine- to very 
1.2 coarse-gra1ned with some fine gravel. poorly sorted. 

damo. 

PAGE 3 of 286681 A 

u 
<.::: -' a a 
_.(l) 
a z 
~ ,_ 
=If) 

v. /' 
.'----1 
~ 

I 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
// 
// 
/// 
1/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
00 

0 
00 

0 
oo 

0 
0 0 

0 
b 0 

0 
00 

~=: 

BORING NO. NES-58-1 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

! PROTECTION LEVEL: D 

I DPTH TO ~ 105 >="T. 

SITE: 2866 

If) :: If) .. "' -' ~ u BLOWS/6-IN 
-' -' 

a "" If) 3: 

SM 

15.20.10.9 

CL 

2.1.2.R 

ML 

10.9.9.15 

8.15,20.19 

17,17,17.30 
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29.30.30.33 



TITLE; NAS Wh1ting Field Navy Exchange Serv1ce Stat1on 
I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

I CONTRACTOR: Groundwater ?rotect1on Inc. I DATE STARTED: 11/13/91 

METHOD: HSA I CASE SIZE: I SCREEN INT.: 

1 ~oc ELr::v · -~ ! I .._ .. r I 

I LOGGED BY: R Curnam 

E LABOR A TOFi y ~ 
~ ::: SAMPLE !0. ~ 
- <.n 

>­
a: 
'"" > 
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UJ a: 

UJ 
u 
<­
a.. = Vl a. 
c a. 
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"!:! 
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i I I 
I J - ! 

~ 2.0/2! 0.4 
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I 
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J ~ 20/l I 0.2 

~ 
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1 
I , 
j 2.0/2 0.2 
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110 -

115 -

120 -

I MONITOR INST.: OVA I TOT OPTH: 107FT. 
I 

WELL DEVELOPMENT DATE: 

SO[L/ROCK DESCRlPHON 
AND COMMENTS 

Contrnued from PAGE 3 

SAND: Buff to p1nk to brown-yellow to light purple. 
t1ne- to coarse- gra,ned. poorly sorted. damo. 

CLAY: Rea-orange. h1gh plastiCity, slightly sandy, 
Slightly mOISt. 

SAND: Yellow to white mottled red. trace silt, trace 
clay, slightly mo1st. 

CLAY: Red to gray, high plasticity, sifty, slightly 
mo1st. -
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BORING NO. NES-SS-1 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL: 0 

DPTH TO ll105 FT. 

SITE: 2866 
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TITLE: Nas Whrtrng Field Navy Exchange Servrce Staron 

I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

j CONTRACTOR: Groundwater Protectron Inc. I DATE STARTED: 11/13/91 

METHOD: HSA 

TOC ELEV.: F i 

I :LOGGED BY. _. OeSanaro 
: 
...... !J.J 

I ;::. · LA SORA TORY a: 
1 :t : SAMPLE [0 ~ 
,Cl (f) 

I 
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I I 
I . 
I' rl' 
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i I 
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~ E 
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0.0 

5-

~02 
! I I 

I I I 
I 

11.6/2 0.0 

)~ 5/2 I o.o 

I 

I . 

2 0/2 0.2 

1.4/2 0.0 

CASE SIZE: I SCREEN INT.: 

MONITOR INST.: OVA I TOT OPTH: 10/F-:'. 

I WELL DEVELOPMENT DATE. 

SO!LIAOCK OESCR[PT!ON 
AND COMMENTS 

CLAYEY S.:.ND. Brown. very frne-grarneo. 

S!L TY c:u. Y Brcwn ana rea mottled. poor ptastrcrty. 

CLAY: Rea. Drown. ana gray mottled. hrgh plasticity. 

SILTY CLAY: Rea. tan ana pale yellow mottled. poor 
plastrcrty. 

CLAY: Dark rea ana lrght brown mottled. moderate 
ptastrcrty. some srlt. 

SAND: Rea. tight red, very fine- to medium-grained. 
trace srlt. 

CLAY Gray ana rea mottleo. moderate to poor 
Plastrcrty. some srlt. 
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l!l --' 
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0 :z: 
::::: >-
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BORING NO. NES-SB-2 

I PROJECT NO: 7518-30 

COMPL TO: 11/13/91 

PROTECTION LEVEL: D 

OPTH TO '1 95 FT. 

SITE. 2866 

(f) « 
(f) 

'""' « « 
--' u SLOWS/6-[N 
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(f) 3: 

sc 

POSTHOLE 
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2,3,4,5 

PAGE I of 286682 ABB ENVIRONMENTAL SERVICES INC. 

I 

I 
I 
i 
I 

I 
i 



TITLE: Nas Wh1t1ng ~ietd Navy Exchange Serv1ce Sta1on 

I LOG of WELL: 
I 

CLlENT: SOUTHNAV~ACENGCOM 

CONTRACTOR: Groundwater Protect1on !nc. DATE STARTED: 11/13/91 

METHOD: HSA 

I TOC ELEV .: .. 

i LOGGED BY: A. OeSanaro 

,_ 
UJ a: = .... LA BORA TORY~ UJ 

> 
~ "- SAMPLE rD ?i 0 
a u1 u 

UJ 

-, 

J 
I 

..J 

I 
-1 

J 
I 

1C ___,! 
"" I 

I 
I 

l 
l 

i,J 

50 

55 

a: 

~ ''" 
I 
I 

~ '·'" 
I 

I , 
1.2/2 

~ 2.0/2 

I 

I , 
I.B/2 

'I'"' 
I I 

I 

UJ 
u 
«-
a.. E 
t/1 c. 
0 c. ... -
~ -

1.6 

1.4 

2.3 

3.8 

0.0 

1.0 

I CASE SIZE: SCREEN INT.: 

I MONITOR INST.: OVA I TOT OPTH: 107FT. 

I WELL DEVELOPMENT OA TE: 

- '-' 
l!l-' 

SO[L/ROCK DESCR[PT[ON oo 
_,(IJ 

AND COMMENTS 0::!: 
:::>-.... en 

rontmued from PAGE ~ I -' 

t--

SAND: Red. light rea. wh1le. very fine- to /// 
fine-gra,nea. well-sorted, heavy mmerats. /// 

/// 
/// 
/// 
/// 
/// 

SAND: Light rea and while. very fine-grained. /// 
/// we!l-sortea. some large gra,ned auartz gravel. 

// ~ // 
// 
// 
// 
/// 
/// 

SAND: White. red. very fine-grained. well-sorted, 
// trace of quartz gravel. 
/// 
/// 
/// 
// 
// 
/// 

SAND: I .ght gray to white to light tan. very 
/// 

fine-gra,ned. well- sorted. - // 
// 
/// 
/// 
// 

SAND: White. medium-gramed with some gravel-sizea 
quartz grains. well-sorted. 

~ 

]/ // 
// 
/// 

SAND: White to light gray with black layers. very /// 
fine-gra1ned, well- sorted. some m1ca. slightly damp. // 

/// 
/// 
/// 
// 
/// 

/ / 

BORING NO. NES-SB-2 

PROJECT NO: 7518-30 

COMPL TO: 11/13/91 

PROTECTION LEVEL: 0 

I OPTH TO 7 95 ~T. 
I SITE: 2866 

t/1 ... 
t/1 -... "" -' c::: u BLOWS/6-[N 

-' -' _. 
0 UJ 

t/1 ]:: 

CL 
ML 9.7.9.7 

8,8,15,14 

6.11.18,17 

14,15.18,19 

SP 

12.16,20.2.0 

T-IL 

5,8,10.12 

I 60 
I 
I PAGE 2 of 286682 ABB ENVIRONMENTAL SERVICES. INC. 
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I TITLE: Nas whrtrng F:ela Navy Exchange Servrce Staron I LOG of WELL: l BORING NO. NES-SB-2 

I CLIENT: sou TfiNA VF ACENGCOM I PROJECT NO: 7518-30 

I CONTRACTOR: Groundwater Protectron Inc. DATE STARTED: 11/13/91 COMPL TO: 11/13/91 

I METHOD: HSA I CASE SIZE: SCREEN INT.: I PROTECTION LEVEL: D 

i TOC ELEV: ;: 7 I MONITOR INST.: OVA I TOT DPTH: 107FT. I DPTH TO 795FT. 

I LOGGED BY: ~- :JeSancro I WELL DEVELOPMENT DATE: I SITE: 2866 

u.J 

;= LABCRA TORY~ 

~ :: SAMPL: :0 ~ 
- 111 

,.. 
a: 
1.J.J 
> 
0 
u 

~ 

u.J 
'-' .. -a.. E 
111 0. 
c 0. ...:-
'= 

l 
I ~ r.S/2/1.2 

I ! 
-; 

! 
I 

' 65--' 

j 
J 
J 

7QJ 
I 

1 
J 

~- j 
'~l 

80 

85 

I 
I i 
I 1 

~00 
I I 
I I 
I I 

~ ,312 I 0.6 

, 16/2 

~ 14/2 

~ 12/2 

i 

2.0 

1.0 

0.0 

SO[L/ROCK OESCR[PT[ON 

AND COMMENTS 

Cont1nued from PAGE 2 

SAND: Whrte. fine grarnea. little mearum-grarnea. some 
large gravel- srzed quartz grarns. 

SAND: Rea. rrgnt brown, gray. very fine-grarnea. 
trace srlt. trace cray, well-sortea. Came. 

SAND: Whrte. light red. very fine-grarned. well-sorted. 
damp. 

SAND: White. pink. very fine- to fine-grarned. 
well-sorted, trace heavy mrnerals. 

.:S 

SAND: Whrte, pink, fine- to medrum-grarned. 
well-sorted. heavy mrnerals. 

u 
<..:)..J 
oo 
..Jill 
0:::!: 
~ >-
;::.Vl 

Vl 
Vl 
< ..... 
u 
..... 
0 
(/1 

Ml 

SM 

• • • SIO 

••• . . 

BLOWS/6- [N 

12.19.19,20 

5.9,14,15 

6,1!,12,14 

9.15,14,16 

10.22.30.29 

10.30.28.35 
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TITLE: Nas Whit1ng Field Navy Exchange Service Sta1on 
_I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Grounawater Protect,on Inc. DATE STARTED: 11/13/91 

I 

!METHOD: HSA 

I TOC ELEV.: p 

I LOGGED BY: A. DeSanaro 

I 
' 

I
T - lJj 

;:. · LABORATORY 0:: 
· ~ ~ SAMPLE :0. ~ 

- <fl 

>­
a: 
\J.J 
> 
0 
u 
lJ.J a: 

lJ.J 
u 
<C­
o.. e 
<fl a. 
Cl a. .. -
u.J 
I 

I Elc 
i I 

l 
J 

~ 20'2 0.0 

9SJ 
1 

J 
I 
l 

rt 2.0/2 N/A 

I 

, 
NA N/A 

105J 

110 

115 

! CASE SIZE: SCREEN INT.: 

I MONITOR INST.: OVA TOT DPTH: 107FT. 

I WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Contmue,.; from PAGE 3 ~ 

SAND: L1ght red. light gray, light Drown. medium- to 
coarse-gra1ned. trace silt. poorly sorted. 

SAND: Light red. light brown. medium-grained, 

well-s or ted. 

SAND: Dark red, medium- to coarse-gra1ned. 

moderate to well-sorted. wet. 

SILTY CLAY: Red. brown mottled, poor Plasticity, 

silty, saturated. 

CLAY: Brown, lignt brown, red-gray, and black, high 

plasticity, trace S1lt. trace sana.-

;; 

u 
(:3_. 
0 0 
..J CJ 
0%: 
->-
;:::<fl 

..J 

. . . . . • . . . . . • 
1: ·: :i 

-

-
r----=1 
~~~] r----r-:-:::-:::-
!----,_-_-_:-_ 
r=--=--=--
f--_:-_:-_, 

I 
BORING NO. NES-SB-2 

PROJECT NO: 7518-30 

COMPL TO: 11/13/91 

PROTECTION LEVEL: D 

DPTH TO 1J 95FT. 

SITE: 2866 

(/) 
(/) 
<( 

u 
..J 

0 
(/) 

sw 

·SP 

c~ 

CH 

BLOWS/6-[N 

22.23.25.27 

10,10,2 4,14 

4,3,5,4 

Wt. of Rod 

<( 
;­
<( 

c 
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TITLE: NAS Wh1!1ng F'ield Navy Exchange Serv,ce Stat1on I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. OAT I E STARTED: 11/14/91 

METHOD: HSA 

1 roc ELEV.: =: 

LOGGED BY: C. K1ng/R. Durham 

- "" 
>­
:::: "" u 

I 
~- LABORA 70RY c;: 
w "- SAMPL:O [Q ?i 
D f./1 

"" > 
0 
u 
u.J 
a: 

-:.e 
f./1 c. 
D c. 
-<-
'~ I 

' 

I 
J 

I 
I i I 

I 

J I 

' I 
1.0 

<: j 

I 
I 
I 

~---; 

~ I i ! I .... I' 012 J o.6 

~ I 

I l I 

10 l 
l 

" 1.5/2 
1.2 

J 
I 

1 

! 
l 

ISJ ,I 05/2 1.2 

I 

1 
I 

I 
l 

I 20_J 

J , 
1.0/2 0.4 

25l '12.0/2 0.4 

_j 

j 
JO_j 

CASE SIZE: I SCREEN INT.: 

MONITOR INST.: OVA I TOT OPTH: 102FT. 

WELL DEVELOPMENT OA TE: 

SO!LIROCK DESCR!PT[ON 
AND COMMENTS 

CLAYEY SAND: Dark Drown to orange-Drown. 
f,ne-gra,nea, slightly clayey. 

CLAY: Brown to red, h1gh p1astic1ty. 

SAND: Brown-red, fine-gra1nea. trace clay. -

$ 

CLAYEY SAND: Buff to p1nk, fine-grained. 

PAGE I ot 286683 A 

u 
t:l-' oo 
_.CD 
0 ~ =>--f./1 
::::; 

- -
- -

- -- -
- -
- -

- -, --
- -

- -
- -- -
- -

- -- -- -
- -

- -
r:.::.::.:..: 
1-----
r=--=--=--=-
r=--=--=--=-----
~:::.::..-
1---------1-----
r=--=--=--=-
r=--=--=--=-r=-_-..:-_: 
r=--=--=--=-----
1/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/.// 
/// 
/// 
/// 
/.// 
/// 

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

- -
- -- -- -

- -
// // v> // 

/ / 

BORING NO. NES-S2-3 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL: D 

OPTH TO 295FT. 

SITE: 2866 

f./1 :: 'Jl 
-< <{ 

d SLOWS/6-!N D 

-' 
0 "" f./1 " 
sc 

I 

I 
i 

POSTHOLE 

6,5,5.5 

CH 

6,7, 7.5 

Ml 

8,10,9.9 

5,11,10,10 

sc 

7,8,8.9 

SM 

INC. 



TITLE: NAS Whlt1ng Field Navy .Exchange Service Station 

I LOG of WELL: 

CLIENT: SOUTHNAVF ACENGCOM 

1 CONTRACTOR: Groundwater Protect1on Inc. DATE STARTED: 11/14/91 

I METHOD: HSA 

i TOC ELEV.: Fi. 

LOGGED BY: C. K1ng/R. Durham 

- I.J.I 
;= ,_. LA BORA TORY 0:: 
~ u.. SAMPLE [Q ?i 
a <.fl 

,.... 
CI: 
I.J.I 
> 
0 
u 
I.J.I 
c:: 

I.J.I 
u 
«­
Cl. E 
<.fl Cl. 
a a. 
<[-

~ 

l 
1.5/21 0.4 l 

' I 
J I 

I 

I I I I 
' I I . I 

"1 
I I I 

35-l 

~OE i 

40 , 
1.5/2 0.4 

~ ''" 0.4 

' 

50 

I CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA I TOT DPTH: 102FT. 

WELL DEVELOPMENT DATE: 

SOrL/ROCK DESCRrPTrON 
AND COMMENTS 

Cont1nued from PAGE I 

SAND: Buff to wh1te to p1nk. very fine- to 

mea1um-gra1ned. well- sorted. 

SAND: Buff to white. fine- to medium-gra1ned. 

SAND: Buff to light orange, very fine- to 

~'"' 0.1 medium-grained. 

55 

~ 2012 CLAY: Mat.ve. high plastiCity. 

SAND: Buff. very fine- to fine-grained. 

0.3 

60 

PAGE 2 of 286683 A88 

;,; 

~ 0 
'3CD 
0:!: 
:::::>-
>-Ul 

/ 

BORING NO. NES-SB-3 I 
PROJECT NO: 7518-30 

COMPL TO: 11/14/91 ! 

PROTECTION LEVEL: D I 
DPTH TO~ 95FT. 

SITE: 2866 

(/) <[ ., -<[ <[ 
....J a u BLOWS/6-[N 

= w 0 
(/) 3: 

' SM 

8.8.9.8 

10,18,17,18 

17.20.21.20 

25.30.30.27 

20,22.23.22 

ML 

CH 13,8.6.7 



TITLE; NAS Whlt,ng F1eld Navy Exchange Serv1ce Stat1on l LOG of WELL: BORING NO. NES-SB-3 

, CLIENT: SOU THNA VF ACENGCOM PROJECT NO: 7518-30 

CONTRACTOR; Groundwater ProtectiOn !nc. I DATE STARTED: 11/14/91 COMPL TO: 11/ld/91 

\METHOD: HSA CASE SIZE: SCREEN INL 

I TOC ELEV.: FT MONITOR INST.: OVA I TOT DPTH: 102FT. 

LOGGED BY: C K:ng/R. Durham WELL DEVELOPMENT DATE: 

~ UJ 

~ ~ LABORATORY 0::: 
u.J u.. SAMPLE [C ~ 
Cl i/1 

>­
c: 
UJ 
> 
0 
u 

~ 

UJ 
u 
<t-
el. E 
i/1 a. 
Cl a. ... -
'1! 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nued from PAGE 2 

rr=l 0.2 

[_[] 
CLAY: Orange-rea to 11gt1t p1nk, moaerate plasticity. 
grad11"1g to yellow-Drown sandy clay. 

' -; 

ss--: 
I 

j 
J 

70~ 
j 

75~ 

~ 

80 

I 

I 

' i 
I 

I 
I 

~ "" i 
' 

I 

~ I.J/2 

~ 10'2 

, 
I.J/2 

, 
1.5/2 

0.3 

SAND: Orange-rea to yellow-brown to 01nk. very 

fine- to mea,um- gra,nea. aamo. 

SAND: Pink to orange-red to yellow, very fine- to 

0.2 medium- gra1neo. 

SAND: Light p1nk to wh1te. very fine-· to 

0.3 fine-gra1ned. 

SAND: Buff. very fine- to med1um-gra1ned. 

0.7 

SAND: Buff to red. fine-gra1ned. 

0.2 

PROTECTION LEVEL: D 

DPTH TO '195FT. 

SITE: 2866 

:.J i/1 

l::i 5 
i/1 

0 ... 
ill .... 

0 :L u BLOWS/6-!N 
>- -' .... i/1 0 ::; i/1 

- ..:-..:--l CH 

r~~ ~-=--=---:.J ---i --=----1 ----___ , 
=~~-::] 

6.7.7.6 

SM 

7.7,8.8 

20,15,10.10 

ML 

20.20,22.23 

SM 

30.31,20,30 

ML 

15,23.30,39 

• • .• sw ... . . . 

< 
... 
c 
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TITLE: NAS Wh1t1ng Field Navy Exchange Service Station 

I LOG of WELL: 

CL1ENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/14/91 

METHOD: HSA 
' 

I TOC ELEV.: F-I. 

LOGGED BY: C. K1ng/R. Durham 

>- UJ 
u 

""' 0::: <(-

~ ...; LA BORA TORY~ UJ a.. E 
> 1/1 a. 

UJ u.. SAMPLE rD ~ 0 Cl a. 
.:l UJ u <(-

UJ UJ c: ::c 

1 
1 

.~06 
iH 
! I I I ., 

i 
95--

1 

l 

100 

105 

110 

115 

120 

i 

I I 

I I 

~ 2.0/2 0.3 
I 
I 

i 
! 

, 
2.0/2 0.1 

I 

I CASE SIZE: SCREEN INT.: 

I MONITOR INST.: OVA TOT DPTH: 102FT. 

I WELL DEVELOPMENT DATE: 

-
SOIL/ROCK DESCRIPTION 

AND COMMENTS 
,.... 

Cont1nued from PAGe: 3 

SAND: White to p1nk to yellow. medium- to 
coarse-gramed. slightly camp. 

i SAND: Tan to hght Drown and light rea. very fine- to 
coarse-gramea. well-graded. saturated. 

CLAY: Brown-rea to yellow-Drown, high plastiCity. 

u 
<.:1-' oo 
..JCil 
0 :::!: = ,_ 
..... UJ -
. • 
• . • 

• . 
• . • 

• . 
• . • 

BORING NO. NES-SB-3 

PROJECT NO: 7518-30 

COMPLTO: 11/14/91 

PROTECTION LEVEL: 0 

I DPTH TO 'l 95FT. 

I SITE: 2866 

UJ <( 
UJ ~ 

<( ... 
d BLOWS/S-IN Cl 

..J 
..J ..J 

0 L.U 
3: 111 

sw 
12.15.15.20 

GM 

15.17,30.35 

·CH 

12,9.7.7 
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TITLE: NAS Wh1t1ng Field Navy Exchange Serv1ce Station 

I LOG of WELL: 

CLIENT: SOU THNA VFACENGCOM 

I CONTRACTOR: Groundwater Protect1on Inc. I DATE STARTED: !1/14/91 
I 

I 
!METHOD: HSA 

f TOC ELEV.: r::-c 

LOGGED BY: A OeSancro 

i- I.JJ 
;:: _ LA BORA TORY 0: 
w '"- SAMPLE !C. ~ 
c: r.n 

- ' 

>­
c:: 
I.J.J 
> 
0 
u 
w c:: 

i 
! 

~-

' 

l ~I 5/21 I . . I 
i 

J 
j 
I 

15~ 
j 

I 

I 

J 

20 

25 

j 
.30 ____. 

I 
I 

~ '·212 

, 
I J/2 

, 
1.2/2 

, 
1.5/2 

I.J.J 
u 
<( -
"- E r.n c. 
Cl c. 
<(-

'1! 

0.0 

I 

I 

CASE SIZE: I SCREEN INT.: 

MONITOR INST.: OVA I TOT OPTH: 102Fi. 

WELL DEVELOPMENT OA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

CLAYEY SAND: Reo. very ftne-gra1nea. 

i CLAY: Reo. ooor otast1C1ty. trace slit. trace sand. 

o.o 1 

CLAY: Red and gray mottled. h1gh plastiCity, stiff. 

0.0 

SANOY CLAY: Gray mottled red. ooor plasticity. 

0.2 

CLAY: Rea and gray mot tied. a ark red. high plasticity, 
0.3 trace Slit. 

SILTY CLAY: Gray mottled red. moderate to high 
0.4 Plasticity; trace s11t. 

u 
l:J--' oo 
_,CD 
0 z = >->-ffl 
::::; 

--1--
I - -

BORING NO. NES-58-4 

PROJECT NO: 07518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL: D 

OPTH TO "l 95 FT. 

SITE: 2866 

r.n <( 
r.n -<( <( 

--' 
BLOWS/6-IN c: u 

--' 
...J --' 
0 I.J.J 

r.n ~ 

sc 

=>QSiHOL:: 

2.3.2.4 

7,5,7,14 

3.4,7,8 

5,4,5,6 

5,7,7,5 
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TITLE: NAS '~hlt1ng Field Navy Exchange Service Stat1on 

I LOG of WELL: 

CLIENT: SOU THNAVF ACENGCOM 

CONTRACTOR: Groundwater Protect1on Inc. I DATE STARTED: 11/14/91 

METHOD: HSA 

! TOC ELEV.: "'' 
I LOGGED BY: A. JeSanaro 

I 

1- :..1..J 

I 
;::: · LA BORA TORY 0:: 
~ ::: SAMPLE rD ?i 

i a r.n 

>­
a: 
w 
> 
0 
u 
w 
a: 

j ~ 16/2 

J 
~ 

3- I 
::lj 

J 
I 

J 

I ., 
I 

"~ 
j 

I 

~ "" 
I 

~ ,.012 

I 

I,,~ 
I 

~ "" 
j 

50 , 
17/2 

55 

~ ''12 

I 

: 
lsa_j 
I 

w 
u 
<(-
0.. E 
"'Cl. 
Cl Cl. 
<(-

',;! 
~ 

0.0 

0.5 

0.0 

0.0 

1.0 

0.0 

I 

CASE SIZE: I SCREEN INT.: 

MONITOR INS T.: 0 VA I TOT DPTH: 102FT. 

I WELL DEVELOPMENT OA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nuea from PAGE 

SAND: Pink to gray, very flne-gra1ned. poorly sorted. 
trace clay. 

SAND: Light gray. rea ana pale yellow. fine- to 
mea1um-gramed. well- sorted, trace m1ca. 

SAND: Red. light gray and tan. very fine- to 
fine-gra1nea. moderately sorted, some mica. 

SAND: Light gray to off-white, fine-grained. well 
sorted. some heavy m1nera1s. -

SAND: L1ght gray to buff, very tine- to 
medium-grained. w1th some gravel-SIZed quartz 
grains. poorly sorted. ; 

SAND: Light gray to Duff. very fine-grained, 
wett-sor ted. some m1ca. 

...J 

/// 
//, 
/// 
/// 
/// 
// // 

v/ // 
v // / 
/// v / / 
/ / v // / 
/ / v // / 
/ / v // / 

1/// 
/// 
/// 
/// 
/// 
/// 
/// 
// 
/// 
/.// 
// 
/// 
/// 
/// 
/// 
/// 
// // 

/ / 
/ / 

/ // / 

/// 

('/ /: 
v // / 
/// v / / 
/ / 

/ // / 

// 
/// 
/// 
// 
/// 
/// 
// 
/// 
// 
// 
// 

I 

BORING NO. NES-SB-4 

PROJECT NO: 07518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL D 

OPTH TO 'l 95FT. 

SITE: 2866 

fJl 
fJl 
<( 

d 
...I 

0 
fJl 

CL 
ML 

SM 

ML 

SM 

ML 

BLOWS/6-IN 

6.9.9.8 

11,12,14.15 

11.12,15,16 

8,14,16.17 

3,11,17,17 

6,8,15.12 

<( .... 
<( 

0 
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TITLE: NAS Wh1t1ng F1ela Navy Exchange Serv1ce Stat1on 

I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

I CONTRACTOR: Grounawater ProteCtiOn Inc. I DATE STARTED: 11/14/91 

METHOD: HSA I CASE SIZE: I SCREEN INT.: 

i MONITOR INST.: OVA 
I 

roc ELEV.: ""- I TOT DPTH: 102FT. ' ' 

I LOGGED BY: A DeSancro I WELL DEVELOPMENT DATE: 

i- w 
- u u.J - u <.:l ...J a:: «- oo :;: _ LA80RA iORY il: "' a.. E SOIL/ROCK OESCR!PHON > "' c. 

....;<Il 

w u.. SAMPLE IO. ~ 0 ao. AND COMMENTS 0 :z: 
;:::: (f1 u ... - = >-'. '"'"' r'ont1nued ;rom PAGE 2 - - ' .... ., 

~00 ~-~/ I 

l SAND: Light gray to red. very f1ne- to 00 
0 

1 I I I 
coarse-gra1ned w1th some gravel-s,zed quartz gra,ns. po 

j 

I 
poorly sortea. 0 

j ' po 

J 
I 

0 I 
1// 

16sJ // 
I 

I 

/// 
' : ~ 0.9/2: 

SAND. ~,gnt gray to red. very tine-gra,ned w1th some /// 
-i 0.21 gravel-s,zea quartz: gra1ns. well-sorted. 

I 
// 

I // 
l 

I I /// 
~ I 

I /// 
I 

I 

I I I 
/// 

1 
I 1 

// I 

70-l 

~06 
/// 
/// 

-! /// 

I 
j // 

/// 

I ' I I 
/// 

II I 
/// 

I /// 
/// 

75l 

~ "12 
SAND: Light gray to buff to pmk w1tn trace black /// 

1.2 m1nera1 gra1ns. very fine-gra,ne<r.well-sortea. /./ 
J /// 

I /// 
l /// 
I /// I 

-, /// 
80 ___J ,, '"' /// 

/// 
0.4 /// 

; /// 
/// 
/// 
/// 
/// 

85- /// 

'I ''12 
SAND: L1ght gray to pink, very fine-gra1ned. /// 

0.0 well-sorted. // 
/// 
/// 
/// 
// 
// 

190-
/// 

BORING NO. NES-SB-4 

PROJECT NO; 07518-30 

COMPLTD: 11/14/91 

PROTECTION LEVEL: D 

DPTH TO Z 95 FT. 

SITE: 2866 

fJl 
fJl 
<( 
...J 

·u 
.:! 
0 
'J1 

ML 

GM 

ML 

BLOWS/6-IN 

8,11,11,10 

Wt. of Rod 

11,18,18,19 

9,15,18,18 

9,14,21.23 

12,42,44,46 

... ..... ... 
c 
.... .... 
"' 
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TITLE: NAS Whiting Field Navy Exchange Servoce Station I LOG of WELL: I BORING NO. NES-SB-4 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 07518-30 

CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/14/91 COMPL TO: 11/14/91 

/METHOD: HSA I CASE SIZE: SCREEN INT.: 

! TOC ELEV.: F I I MONITOR INST.: OVA I TOT DPTH: 102FT. 

LOGGED BY: A. OeSanaro I WELL DEVELOPMENT DATE: 

L.U 

- UJ 

,... 
a: u 

<(­
a.. E 
Ill a. 
Cl a. 

~ ~ LA80AATOR'I'~ 
'"' u.. SAMPLE IC. ?i 
c Ill 

I 
I 

l 
I 
l 

I 

J 

95J 
I j 
I j 

L.U 
> 
0 
u 
w 
a: 

... -
',;! 

SOIL/ROCK DESCRIPTION 
ANO COMMENTS 

Contonued from PAGE 3 

~ 2.0'2 N!A 

SAND: Loght gray to rea. very fine-graoned. 

well-sorted. some moca. some heavy monerals. damo. 

SAND: Brown to light gray, very fine- to 

N/ A coarse-graoned. poorly- sorted. some large quartz 

gravel. saturated. 

,J 
1 

, SAND: Light red. gray and pale yellow. 

2.012 1 N/ A medium-graoned. well-sorted. 

l 
105----4 

I I 
110-

115-

I 
120_j 

CLAY: Dark red and gray mottled. high plasticity. 

PROTECTION LEVEL: 0 

OPTH TO "¥ 95 FT. 

SITE: 2866 

u 
<!l -' co 
_,CI) 
o:z: 
l: ,... 
-Ill 
:; 

Ill 
Ill 
<( 

-' u 

= 0 
Ill 

lj~~ ML 

// 
// 
// 
L'/l 

o o GM 
0 

00 
0 

00 
0 

00 
0 

00 
0 po 
0 

SP 

r_-:..-:.. -=1 CH ,___ __ .;1 

BLOWS/6-[N 

21.42.44,46 

16.16.25.33 

3.7,5. 5 

<( -<( 

c 
-' 

w 
~ 
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TITLE: NAS Wh1t1ng Field Navy Exchange Serv1ce Sta1on 
LOG of WELL; 

CLIENT: SCUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/14/91 

METHOD: HSA I CASE SIZE: I SCREEN INT.: 

TOC ELEV .. F'. ! MONITOR INST.: OVA I TOT OPTH: 102C'T. 
I 

LOGGED BY: R. Ournam/C. King I WELL DEVELOPMENT DATE: 

I= . w 

1

- · LA80RA ~CRY 0:: 
~ ::: SAMPLE ILl ~ 
0 111 

>-
0: 
u.J 
> 
0 
u 
w 
0: 

I 
! I i 
! I 
I 

I I 
I 

~ 

j ~''"I 
J 

J 
~ 
l 
~ 

~ 15l 
J 

J I 

I , 
1.2/2 

, 
U/21 

, 
1.2/2 

, 1.5/2 

w 
u 
<(-
"- E SOIL/ROCK DESCRIPTION 
111 c. 
CJ-9- AND COMMENTS 
<( 

~ 

CLAYEY SAND: Dark brown tc orange. very 
0.2 f1ne-gra,ned. 

D.3 

0.4 

0.1 

0.1 

SANOY CLAY: Orange-brown. 

CLAY: Red to buff. trace Slit. trace fine sand. 

SAND: Orange-red to ouff. silty. 

CLAYEY SAND; Red-brown. 

SANDY CLAY: Red-brown l.o yellow, moderate 
plasticity. :. 

CLAYEY SAND. Red-brown. very fine- to 
med,um-gra,ned. 

u 
(:J ...J 
oo 
_.a:J 
0 :z: 
::: >-
-111 

.... 

I~--~ - -j 
_- --1 
,_- --1 

- -1 
-·-1 
- -

- -- -
- -
- -

- -

-
-

-
.------.. 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 

- -
- -- -
- -- -

-
- -
- -

- -- -- -
1// 
// / 

/ / 

BORING NO. NES-SB-5 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 

PROTECTION LEVEL: 0 

DPTH TO 7 95 FT. 

SITE: 2866 

111 <( 
111 -< <( 
...J 
u SLOWS/6-!N 0 

...J 
,jj 0 

111 3: 

sc 

POSTHOLE 

5.5,6.8 

CL 

10,12,15.15 

ML 

10,12.12.12 

sc 

CL 
7.5.7,7 

sc 18.9.9,10 

ML 
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TITLE: NAS Wh1tmg Field Navy Exchange Service Sta1on 

I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protect1on Inc. DATE STARTED: 11/14/91 

METHOD: HSA 

TOC ELEV.: r:r. 

LOGGED BY: R. Ournam;C. K1ng 

UJ ,... 
u I? UJ c: .. -

;::. ...; LA80RA TORY 0:: UJ c.. E 
> Ul a. ~ "- SAMPLE ID. ~ 0 C::.9: 

U1 

~ ~01 
l 
..j 
i 
I 

l35j 
I J 

J 

40 

50 

55 

. i I 

I i 
I I 
: I 

~1.2121 
I I 

0.4 

, 1.0/2 0.2 

'I'·"' I 0.3 

, 
1.7/2 0.1 

I CASE SIZE: SCREEN INT.: 

I MONITOR !NST.: OVA TOT DPTH: 102FT. 

I WELL DEVELOPMENT DATE: 

-
SOIL/ROCK DESCRIPTION 

ANO COMMENTS 

Continuea from PAGE I 

SAND: Buff to light Dink. very fine- to fine-gra1ned. 

SAND: Buff to 01nk to yellow-Drown. very fine- to 

fine-gr a1ned. 

CLAYEY SAND: Yellow-brown. 

SAND: Buff to light pink. very fine- to fine-gramed. 

SANDY CLAY: Yellow-Drown. 

SAND: Buff. very fine- to fine-gra1ned. 

SANOY CLAY: Yellow-brown. 

SAND: Buff. very fine- to ~ine-grained, trace clay . .. 

, 
1.0/2 0.0 CLAY: Mauve-colored. 

SAND: Buff. very fine- to fine-gra,ned. 

60 

PAGE 2 of 286685 A 

u 
t:J....J 
0 0 _.m 
o:z: ,... 

// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

BORING NO. NES-SB-5 

PROJECT NO: 7518-30 

COMPL TO: 11/14/91 I 
PROTECTION LEVEL: D I 
DPTH TO '¥ 95 FT. I 

SITE: 2866 

Ul .. 
Ul >-.. <( 
....J 
u BLOWS/6-IN 0 

..J 
..J 

0 
Ul 

ML 

14,14,14.14 

15.14,14.12 

sc 

ML 
10.10.9.10 

CL 

ML 
15.15,15,17 

CL 

ML 
15.20.20.19 

CL 
15.20.26.32 

ML 

CL 



I TITLE: NAS Wh1ting Field Navy Exchange Serv,ce Sta1on 
LOG of WELL: I. BORING NO. NES-SB-5 

i CLIENT: SOUTHNAVFACENGCOM I PROJECT NO: 7518-30 

! CONTRACTOR: Grounawater Protect1on [nc. DATE STARTED: 11/14/91 COMPL TO: 11/14/91 

METHOD: HSA 

TOC ELEV.: FT. 

LOGGED BY: P Durham/C. King 

- i..!J 

~ - LASORA TORY C: 
w "- SAMPLE [0. ~ 
::: (/) 

,.. 
a: 

""' > 
0 
u 
lJ.J 
a: 

'"' u .,._ 
"- E 
L~ 0. c a. ... -
':! 

~01 
J 
J 

-- i 
Q:J~ 

I 

~ 

1 

701 

l 
75J 

J 

j 

80 l 

85 

i I I 
I I 

I 

I 

I 

~ ''" 1.3 

I 

~ ''" 0.2 

~ 1712 0.0 

CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA TOT DPTH: 102FT. 

WELL DEVELOPMENT DATE: 

SO[L/ROCK OESCR[PTION 

AND COMMENTS 

Contmued +rom PAGE 2 

SANOY CLAY: Yellow-Drown to orange-Drown. 

SAND: Buff. very fine- to fine-gra1ned. trace silt. 

S;l.NQ: eu ft to or ange-ye!low. very f1ne- to 
mec,um-gra,nea. 

CLAYEY SAND: Yellow-Drown. 

SAND: Buff. very fine- to medium-gra1ned w1th some 
coarse quartz gra1ns ana occas1ona1 gravel. 

SAND: Buff. very fine- to medium-gramed. 

SAND: Buff, fine- to med1um-gramed w1th occasional , 
17/2 0.2 f1ne gravel. 

: 

I 90_j 
I 

I PROTECTION LEVEL: 0 

I DPTH TO 11 95 FT. 

I SITE: 2866 

u (/) 

l.:l-' 
(/) 

oo ... 
-' _,c:J u BLOWS/6-[N 0::!: 

l:~ -' 
-(/) 0 :; (fJ 

m 20.30.32.35 

/ 
// 
// 

12,22.29.29 

19.20.20.21 

20.20.19.20 

15,15,12,19 

25.25,45,62 

... -<t 

-' 
-' 
LJ.l 
3:: 
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TITLE: NAS Whtltng Fiela Navy Exchange Servtce Slaton I LOG of WELL: BORING NO. NES-SB-5 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30 

CONTRACTOR: Grounawater Protectton Inc. DATE STARTED: 11/14/91 COMPL TO: 11/14/91 

METHOD: HSA 

I TOC ELEV.: FT. 

LOGGED BY: R. Durham/C. King 

u.J 

~ ....: LABORATORY~ 
~ "- SAMPLE !D. ~ 
0 "' 

~ 
~ 
I 

>­
a: 
I.IJ 
> 
0 
w 
I.IJ 
a: 

I.IJ 
u .,._ 
o.. e 
Ill a. 
0 a. ... -
':!:! 

I 95--l 

! 

] ~""I C.O 

. J 
~ '·'" a.a 

lOS-

110-

115-

120-

I CASE SIZE: SCREEN INT.: 

I MONITOR INST.: OVA TOT DPTH: 102FT. 

I WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nued from PAGE 3 

SAND: Dark Dtnk to light ptnk. medium- to 
coarse-gratnea wtth some gravel. poorly sortea. 

saturatea. 

CLAY: Orange-rea to yellow to tan, moaerate to high 
plasttctty. aamo . 

CLAY: Rea-orange to yellow-tan. silty, high 
plastictty, aamo. 

u 
<.:l ...J 
oo 
...JID 
oz 
::::>­
t-1/l 
:; 

PROTECTION LEVEL: 0 

DPTH TO~ 95FT. 

SITE: 2866 

"' <ll ... 
...J 
u 
...J 

0 
<ll 

BLOWS/6-!N 

• • • sw 
••• 15,20.20 . .30 . .. . .. . . ... ... . . . . . . ... ... 

10,12,18.18 

3,4,4,4 

PAGE 4 of 286685 AS ENVIRONMENTAL SERVICES INC. 

I 



I TITLE: Nas Whlt.ng Field Navy Exchange Serv•ce S ta•on 
LOG of WELL: 

I 

I cLIENT: SOUTHNAVFACENGCOM 

I CONTRACTOR: Groundwater Protect•on Inc. 
i 

DATE STARTED: 11/15/91 

I METHOD: HSA CASE SIZE: I SCREEN INT.: 

I TOC ELEV.: F7 MONITOR INST.: OVA I TOT OPTH: 102FT. 

\LOGGED BY: A OeSanaro WELL DEVELOPMENT OA TE: 

I - "" 
I
. ;:. LAB ORA TORY 0: 
~ ::: SAMPLE rD. ~ 

1::: "' 

' 
I 

I 
i I 
I 

I 
I 

I 
I 

,.. 
"' CJ 
> 
0 
u 
OJ 

"' 

I 

l 
J 

~""I 
J 
I 

IOJ 

I : 
: 
i 

j 
I 

·I 

15_j 

J 

j 
J 

20 

25 

1 

j 

,,1.6/2 

I 

, 1.4/2 

I 

, 
1.7/2 

, 
1.2/2 

I 

UJ 
'-' 
<( -
c.. E 
"' Q. Cl Q. 
<(-

'=! 

0.0 

SOIL/ROCK OESCR!PT!ON 
AND COMMENTS 

SAND: L•ght brown, very t.ne-gra•nea. trace Silt. 

poorly scrted. 

CLAYEY SAND: Brown to l•gnt brown. very 

0.0 flne-gra•nea. ooorly sorted. 

CLAY: Rea ana lignt gray mottled. h•gh plast•c•ty. 

0.0 

SANOY CLAY: Rea ana light gray moftlea. moderate 

0.0 to low plaStiCity, Silty. 

SANOY CLAY: Rea ana white mottled. low Plastic•ty, 

0.2 silty. 

SAND: White. p.nk, very fine-gra•nea. well-sortea. 

0.0 
S!L T: Tan with trace clay. 

:: 
l.:l -' 
0 0 
...JCil 
0::!: 
J:>-
>-ln 

-' 

i/] 1// // 
.// 
1/ /j 
// 
//. 

BORING NO. NES-SS-6 

PROJECT NO: 7518-30 

COMPL TO: 11/15/91 

PROTECTION LEVEL: D 

OPTH TO ~ 100 FT. 

I SITE: 2866 

"' "' ... 
...J 
u SLOWS/6- !N 
...J 

0 

"' 
ML 

POSTHOLE 

sc 
4.4.5.5 

CH 

6.7.9,10 

CL 

4,5.5.9 

J.S.5.5 

ML 

4,5.6.7 

... 
Cl 

130_j 
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TITLE; Nas Whtting Field Navy Exchange Servtce S taion 
LOG of WELL: 

CLIENT; SOUTHNAVFACENGCOM 

CONTRACTOR; Groundwater Protectton Inc. DATE STARTED; 11/15/91 

METHOD; HSA 

TOC ELEV.; Fi. 

I LOGGED BY; A. JeSancro 

- w 
,:: ,_ LA SORA TORY c;: 
~ "- SAI-4PLE !0. ?i 
0 <f) 

J 
J 
J 
I 
l 

;c;__J 
~~ I 

! 

l 
i 

j 
40J 

J 

45 

50 

55 

60 

>­
a: 
w 
> 
0 
u 
w 
a: 

w 
u 
<-
c.. E 
l/1 Cl. 
0 Cl. 
«-
~ 

I 2 0/2 0.0 

! 

11.8/2 0.2 

12/2 0.0 

i 1.2/2 0.0 

1.6/2 0.0 

11.4/2 0.0 

CASE SIZE; SCREEN INT.; 

MONITOR !NST.; OVA TOT OPTH; 102FT. 

WELL DEVELOPMENT OA TE: 

SOfLIROCK DESCRfPHON 
AND COMMENTS 

Contmued tram PAGE I 
1 SAND: Whtte. Ptnk. very tine-gratned. well-sorted. 

CLAY: Gray and red mottled. high plasticity. 

SANOY CL.:.Y: Red to gray, low plastictly. 

SAND: Ltght gray to wntle. very fine-gratned. 

well-sorted. trace heavy mtnerals. 

SAND: Light gray. light brown. ptnk, tine- to 

medium-grained. well- sorted. 

SAND: White. very tine- to very-coarse grained, 

Poorly sorted, large quartz gravel. some mica. 

s 

CLAY: Light purple, moderate to high plasticity. 

PAG 

u 
(:l....J 
oo 
....JCil 
0 :z: 
I>-
1-1/l 
::; 

// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

BORING NO. NES-SB-6 

PROJECT NO; 7518-30 

COMPL TO; 11/15/91 

PROTECTION LEVEL; D 

DPTH TO 2 100FT. 

SITE: 2866 

.1/l 
Ill 
« _, 
u 
-' 
0 
l/1 

CH 

CL 

ML 

SM 

CH 

ML 

SLOWS/6-[N 

4.6.9.9 

8.10.14,11 

12,14,12,14 

10,12,11,10 

6.10,14,17 

11,17,16,17 

<( ,_ 
<( 

Cl 



TITLE: Nas Whrting Field Navy Exchange Servrce Staron 

I LOG of WELL: 

CLIENT; SOUTHNAVFACENGCOM 

: CONTRACTOR: Groundwater Prorectron Inc. I DATE STARTED: 11/15/91 

I METHOD: HSA 

i TOC ELEV.: F i. 

i LOGGED BY: A. OeSandro 

- UJ = ...; LA SORA TORY 0:: 
~ "- SAMPLE iC ~ 

l 
J 
I 
I 

I I 
I 
I 
! 

,.. 
UJ 
> 
0 
u 
UJ 
a: 

) 
! 55---! 

J 
I 

~"''i 

70~ 
l 
l 

~ 1.4/2 

I 
7 <: ----J . ~ I 

l 

J 
I 

' J 

~ '·"' 

, 
1.6/2 

j , 
0.0/2 

I ~ 
I 

J 
I 

9D-l I 

u.; 
u 
<-
0.. E 
U1 c. 
0 c. 
""-
'=' 

CASE SIZE: ! SCREEN INT.: 

MONITOR INST.: OVA I TOT DPTH: 102FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nued from PAGE 2 

SAND: White, very fine- to fine-grarned. moderately 
sorted. some mrca. some heavy mrnerals. 

SAND: Whrte to light re-::. ve•y fine- to 
0.0 coarse-grarned. poorly sorted. little mrca. 

SAND: Light gray. pink. red. and tan. fine-grained. 
0.6 well-sorted. much large gravel. 

SAND; Whrte wrth red to light red laye.rs. very 

0.2 fine-grarned. well- sorted. some rTeavy mrnerats. 

SAND: Whrte. very fine-grarned, well-sorted. damp. 
0.0 

SILT: Light gray and pink., 
.!'> 

NO RECOVERY 
N/A 
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u 
<.:I ...J 

0 0 
CD 0 ::!: 
>-- U1 

:; 

// 
// 
// 
// 
// 
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// 
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// 
// 
// 
// 
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// 
// 
// 
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// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

BORING NO. NES -SB-6 

PROJECT NO: 7518-30 

COMPL TO: 11/15/91 

PROTECTION LEVEL: D 

DPTH TO 2 100 FT. 

SITE: 2866 

U1 
U1 

"" -' u SLOWS/6-!N 
-' 

·0 
U1 

ML 

8.22.23.22 

21.23.26.25 

Ml 

15.13,13,15 

8,17,14,15 

8.12.12.13 

NOT OBTAINED 

SP 

... -... 
a 

SERVICES INC. 



TITLE: Nas Wh1!1ng Field Navy Exchange Serv1ce Sta1on 

I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Grounawater Protect10n Inc. DATE STARTED: 11/15/91 

METHOO:HSA 

I TOC ELEV.: cr. 

i LOGGED BY: A. OeSandro 

- u.J 
~ ,... LA80RA TORY:;:: 
;:: "- SAMPLE rD. ~ 
~ Ill 

-

1 ~ -1 
i 
i 

-j 
I 
~ 
I 
I 

95 -
i 

J 
I 
l 

I 

100 -

I 

l 
105 l 

j 
110 -

115 -

I 
I 
! 120 
I 

_J 

I 

I I 
' I 
I ' 

~ '"' 
' 

, 
2.0/2 

I 

I 

d 
<( -
c.. E 
co c. 
a c. 
<{-

':!:! -

0.0 

0.0 

0.0 

I 

I 
I 

I 
I 

CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA TOT DPTH: 102FT. 

WELL DEVELOPMENT OA TE: 

SOIL/ROCK DESCRIPTION 
ANO COMMENTS 

Continued from PAGE " ~ 

SAND: White to 11ght red. medium- to coarse-gra1nea. 
well-sortea. trace heavy m1nera1s. 

SAND: Wh1te to red. very fine- to coarse-gra1ned. 
some clay, poorly sorted, some gravel, saturated. 

SILTY CLAY: Brown to light gray, low plasticity, some 
m1ca. 

-

; 

u 
<.!) ...J 
oo 
...JID 
0::!: 
r "" .-Ill 

...J 

r-> 0 
0 

po 
0 

00 
0 

po 
0 

00 
0 

00 
0 

------

I 

BORING NO. NES-SB-6 

PROJECT NO: 7518-30 

COMPL TO: 11/15/91 

PROTECTION LEVEL D 

OPTH TO ~ 100 FT. 

SITE: 2866 

Ill 
Ill 
<( 
...J 
u 
..... 
0 
Ill 

SP 

GM 

c~ 

BLOWS/6-IN 

32.25.21.26 

W.R.,20.19 

4.4:5.4 

: 
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TITLE: NAS Wh1ting F1eld Navy Excnange Serv,ce Sta,on 

I LOG of WELL: 

CLIENT: SOU THNA VFACENGCOM 

CONTRACTOR: Groundwater Protect,on Inc. I DATE STARTED: 11/23/91 

METHOD: HSA I CASE SIZE: I SCREEN INT.; 

TOC ELEV.: ,. ! . I MONITOR INST.: OVA I TOT DPTH: 97FT. 

LOGGED BY: J. Keen I WELL DEVELOPMENT DATE; 

-w ~ ,_ 
u w a: f.:l..J 
<( -

;;: ,..; LABOR A ~CRY 0::: w c.. E SOIL/ROCK DESCRIPTION oo 
> ill c. _,(Il 

w "- SAMPLE rD ~ 0 0~ AND COMMENTS 0:::!: :;: ,... 
0 (f1 u <( >-(J1 

::::; 

~ 
I 

I 
/// 

I 
/// 

J /// 
I ' I /// 

I I /// 
l /// 
1 I 

/// 
c: I /// 
~---, 

~'"'I a.o 

/// i CLAYEY SILT. Brown. 
j /// 

I /// 
/// 
/// 
// 

10-

~00 
CLAY: Red-brown. '=== 

-
--

151 
I --- -
I --

~'"' 
CLAYEY SAND: Red-brwon to p1nk. very - -

01 f1ne-gr a1ned. - --- -
- -
- ---- ---- ---
-·-

20- --

~ 00/2 

NO RECOVERY - -
N/A --- -

~ ... - ---- -
- -- -
--
- -

25- --
~ 2.0/2 

CLAYEY SAND: Pink, very fine-gra,ned. - -
--

0.2 - -
- -- -

l - -- ---

I 

- ---
OJ - -

I - -3 

PAGE I of 286687 ABB 

I 
I 

BORING NO. NES -58-7 

PROJECT NO: 7518-30 

COMPL TO: 11/23/91 

PROTECTION LEVEL: D 

DPTH TO'¥ 95FT. 

SITE: 2866 

"' "' <( 
..J 
u 

= c 
"' 

ML 

CL 

sc 

BLOwS/6-IN 

?OS THOLE 

3.6.10.14 

6.12.19.22 

3.7.8.10 

6.9.9.10 

3.5.7.8 

<( 
>-
<( 

0 
~ 

-

NC. 

I 

I 
I 
I 
I 

I 
I 

I 
! 
I 
' 

I 
' ' 
I 

i 

I 
i 
I 

I 



iiTLE; NAS Wh1tmg Field Navy £xchange Serv1ce Sta1on I LOG of WELL: BORING NO. NES-SB-7 

CLIENT; SOUTHNAVFACENGCOM PROJECT NO: 7518-30 

CONTRACTOR: Groundwater Protec:1on Inc. DATE STARTED: 11/23/91 COMPL TO: 11/23/91 

METHOD: HSA 

TOC ELEV.: FT. 

LOGGED BY: J. Koch 

- LL/ 
..... ,...: LA SORA TORY ,r 
::; u.. SAMPLE !0. :?i 
c {fJ 

l 
l 

I 

' ., 
j 

I ., 

>­
cc 
w 
> 
0 
u 
w 
cc 

35~ 
j 

J ~ '"' 

40 

~ 1.2/2 

I 

45 

j 

,, 
1.5/2 

50 , 
2.0/2 

55 

, 1.2/2 

I 

w 
u 
<-
Cl.. E 
{fJ c. 
c c. ... -
':!:! 

CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA TOT DPTH: 97FT. 

I WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Contmued from PAGE I 

NO RECOVERY 

I 
SAND: L1ght pmk to orange to rea. fine-gra1ned. 

0.1 well-sorted. 

SAND: Light P1nk to orange, fine- to medium-grained, 
0.1 w1th Quartz gravel. 

SAND: Light p1nk. fine- to coarse-grained with Quartz 
0.3 gravel. poorly sorted. 

CLAYEY SAND: Light gray. very fine-grained, 
0.2 well-sorted. 

CLAY: Light gray. ; 

SAND: Light pink. fine- to coarse-grained with auartz 
a.: gravel. poor,ly sorted. 

PROTECTION LEVEL: D 

I DPTH TO 2 95 FT. 

I SITE: 2866 

u 
0-' 
0 0 
_.(IJ 

0%: 
:::~ 
..... {f) 

{fJ 
{fJ 
<( 

-' 
u 
-' 
0 
{fJ 

m 
~ --~ J 
1/ / ~ ML 

// 
// 
// 
// 
// 
// 
// 

// 
/ 

SM 

GM 

sc 

CL 

GM 

ML 

SLOWS/6-!N 

6,10.14,16 

7,9,17,19 

12.18.20.19 

12.12.12.14 

6,5,10,14 

10.15.16,15 

... ..... ... 
c 
-' 

w 
:0:: 
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TITLE: NAS Whlt1ng Field Navy Exchange Servrce Sta1on I LOG of WELL; I BORING NO. NES-SB-7 

CLIENT: SOUTr-iNAVFACENGCOM I PROJECT NO; 7518-30 

I CONTRACTOR: Groundwater Protectron Inc. I OA TE STARTED: 11/23/91 COMPL TO; ll/23/91 

METHOD: HSA 

I roc ELEV.: Fl. 

LOGGED BY: J. Koc:1 

WJ 

~ ~ LA SORA TORY 0: 
U.J "- SAMPLE [0. ~ 
a "' 

>­
a: 
lJJ 
> 
0 
u 
lJJ 
a: 

UJ 
u 
«­
a.. E 
U'1 c. 
a c. 
<(-

':!! 

CASE SIZE: I SCREEN INT.: 

MONITOR INST.; OVA I TOT OPTH: 97FT. 

I WELL DEVELOPMENT DATE: 

SO[L/ROCK OESCR[PT!ON 

AND COMMENTS 

Continued from PAGE 2 

I 
l 

C SAND: l1ght p1nk, fine-grarned. well-sorted. u:jo.1 
_J 

! 

... 
I 
! 

l 
/Ol 

I J 
7SJ 

90-

' I I I 

I I 

! I ! I 
IJ' I ! SAND: lrgnt prnk. frne- to coarse-grarnea. 

J 1 ~.:121 o.2 I 

I I 

~ 1.312 0.2 

I 

~ ,5/2 0.1 

, 1.5/2 0.3 

~ I.J/2 0.3 

I 

SAND: Lrght Pink. fine-grained wrth small clay lenses. 

SAND: Light Jrnk. fine-gra1ned. well-sorted. 

SAND: Lignt p1nk, fine-gra,nea. we!l-sorted. 

SAND: L1ght Pink. fine- to coarse-grarnea wrth quartz 
gravel. 

I PROTECTION LEVEL: 0 

I OPTH TO '195FT. 

I SITE: 2866 

u 
~ --' oo 
-'CD 
0 :z: 
~ >-
;::"' 
--' 

rJ) 
rJ) 
<( 

d 
--' 

0 
rJ) 

m 
k-;;1 I 
C 0 i GM 
I o I 
bo 

0 
po 

0 
bo 

0 
00 

0 
00 

0 

P 0 .GM 
0· 

0 0 
0 

p 0 
0 

P.O 
0 

p 0 
0 

0 0 
0 

00 
0 

PO 

BLOWS/6-[N 

17.25.28.35 

23.26.32.45 

19.28.31.34 

21.38.50 

32,38.50 

31,30.32.30 

<r 
0 
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TITLE; NAS Whit1ng Fielo Navy Exchange Serv1ce Sta1on 
LOG of 'rlELL: 

CLIENT; SOUTHNAVFACENGCOM 

CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/23/91 

METHOD; HSA 

! TOC ELEV.; FT. 

LOGGED BY: J. Koch 

- lJ.J = ,_; LA80RA TORY 0::. 
~ '"'- SAMPLE LO. ~ 
0 (j) 

>­a:: 
lJ.J 
> 
0 
u 
u.J 
a:: 

lJ.J 
u 
<(­
c.. E 
111 a. 
a a. .. -
lJ.J 
:c E,, l 

J 
I -
J 

I , ' 

2.0/2 0.1 

i 
9 ~---' 

• i 

! 

' 

110 

115 

.J 

I 

CASE SIZE; SCREEN INT.: 

MONITOR INST.: OVA TOT OPTH: 97FT. 

WELL DEVELOPMENT DATE; 

SQ[L/ROCK DESCRIPTrON 
AND COMMENTS 

Cont1nued from PAGE 3 

SAND: L1gnt p1nk. fine- to coarse-gra1neo w1th Quartz 
gravel ana small clay lenses. 

CLAYEY SAND: Light gray to orange. fine- to 
me01um-grameo. saturated 

-

; 

PAG 86687 A 

...J 

po 
0 

po 
0 

po 
0 

00 
0 

-_I -
-- -- -- -- -- -

BORING NO. NES-SB-7 

PROJECT NO: 7518-30 

COMPL TO: 11/23/91 

PROTECTION LEVEL: D 

'OPTH TO 295FT. 

.. 

SITE: 2868 

111 
111 ... 
-' u 
-' 
0 
111 

GM 

sc 

BLOWS/6-[N 

23.34.38.40 

10.11.17.25 

I 

'ZI 

I 
I 

I 



TITLE: NAS Wh1!1ng Freid Navy Exchange Serv1ce Sta1on I LOG of WELL: BORING NO. WHF-2866-SB-8 

CLIENT: SOU Tr1NA VFACENGCOM PROJECT NO: 7518-30 

1 CONTRACTOR: Groundwater Protec t1on Inc. DATE STARTED: 12/09/92 COMPL TO: 12/09/92 

I METHOD: HSA I CASE SIZE: SCREEN INT.: PROTECTION LEVEL: 0 I 
TOC ELEV.: q I MONITOR INST.: OVA I TOT OPTH: 107FT. DPTH TO "Z 96FT. I 
LOGGED BY: N. ?agano I WELL DEVELOPMENT OA TE: SITE: 2866 I 

i- w 

I 
;::. LA80RA TORY <r 

>­
a:: 

~ ~ SAMPL:O :0 ?i 
ra <Jl 

IJ.J 
> 
0 
u 
w 
a:: 

I 
J 
I 

i 

l 

20-

25-

j 
j 

, I 
.30--' 

I 

, 08/2 

I I 
! 

~ '·'" 

, 15/2 

, 1.5/2 

, 1.2/2 

I 

IJ.J 
u 
<.­
a. E 
"~ a. a a. 
<­
w 
:::::: 

0 

a 

0 

0 

0 

SO!L/ROCK OESCR!PT!ON 
AND COMMENTS 

Cl..A YEY SAND: Red. fine-gra1ned. well-sorted. 

compacted and hard. 

SILTY CLAY: Tan and red. compacted. dense. 
non-plastiC. 

SAND: Red and tan. fine- to medium..:gramed, 

well-graded, rounded. slightly ca:npacted. 

SILTY CLAY: Mottled _red. yellow, and tan. dense. 

compacted. 1ne1ast1c 

SANOY CLAY: Mot tied red. yellow, and tan, dense. 
compacted. inelastic 

u 

gs 
_.IIl 
oz ::::,... 
,...<Jl 
::; 

. .. .. 
. •· .... 
. . . .. . . .. . . . . 
...... ...... 
. . . .. . . ... ... . 

••• ••• 0 ...... •· ....... . . . . . . 

r--...... . .. .. 

<Jl 
·<n 

< 
d 
...... 
0 
en 

sc 

s .. 

CL 

sw 

BLOWS/6- !N 

POSTHOLE 

2.2.3,4 

3.5.10.10 

6.8.8.7 

3,3,5,6 

4.4,5.5 
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TITLE: NAS Whltong Field Navy Exchange Servoce Staoon 

I LOG of WELL: BORING NO. WHF -2866-SB-8 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30 

CONTRACTOR: Grounawater Protectoon Inc. I DATE STARTED: 12/09/92 COMPL TO: 12/09/92 

METHOD: HSA I CASE SIZE: I SCREEN INT.: PROTECTION LEVEL: 0 

TOC ELEV.: FT. I MONITOR INST.: OVA I TOT OPTH: 107FT. DPTH TO 2 96 FT. 

LOGGED BY: N. Pagano I WELL DEVELOPMENT DATE: SITE: 2866 

UJ - u lfl ... ;.- u lfl 
UJ c:c <- ~-' ... ,... 

I 
~ ,... LA80RA TORY;;: UJ a.. E SOIL/ROCK DESCRIPTION oo -' 

... 
> lfl c. ..J<Il u BLOWS/6-!N Cl 

u.J u.. SAMPLE I0 ~ 0 a_9- AND COMMENTS 0::!: ... r,.. ... 
Cl lfl u <( o-lfl 

... 
lJ.J ':! 0 UJ 
c:c Contmued from PAGE 1 - lfl 3: ... 

I fi:] SAND: Fine- to medoum-graonea. well-graded. ~ .... ·I ·sw I ... •· .. 
I 

I 
a wetl-•ounaea. loose. .... ··r 3.4,4,5 ..... 

I ~:~: < I 

I I I • <Ill ••• 

I 

I 
.-.·.-.·.·.j I 

I 
I . . sw 

I . . • . . . 
~ ,512 

SAND: Meaoum- to coarse-graonea grading to . . • 
a fone-graonea. some gravel. rounaea. . . 5.7.7.9 . . • . . . 

I . . • . . 
/// ML 

/// 

'I '.5/2 

SAND: White. fine- to mediurr -graoned, well-rounded. 
/// 
/// a mocaceous. loose. /// 4,6,10.9 

/// 

I 

/// 
/// 
/// I /// 

~ 2 0/2 

/// 

·I - /// 
7,10,12.17 /// 

I /// 

40 

I 
45--1 

~ 
/// 
/// .. . sw .. • I . . . 

, 2.0/2 
SAND: Whole. med1um- to coarse-grained. trace of .. • 

0 gravel. loose. . . . 6,11,12.12 . . • 
50 

; . . . . . • . . . 
/// ML 

/// , SAND: White. very fine- to fine-grained. well graded, 
// 
//, 

1.5/2 I mocaceous. 2" clay layer near top, moist. //, 4,6,12,16 

/// 
//, 
/// 
/// 
/// 

/ / 
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TITLE; NAS Wh1t1ng Fiela Navy Exchange Serv1ce Sta,on 

I LOG of WELL; 

J CLIENT: SOUTHNA VF ACENGCOM 

1 CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 12/09/92 

METHOD: HSA 

TOC ELEV.: F-:-

LOGGED BY: N. Pagano 

..., 
>- u ..., a: ... -

~ ... LA SORA TORY 0::. w <>. E 
> f.f1 c. 

"-' .._ SAMPLE rD. ~ D Cl~ 
Cl f.f1 u ... ..., 

'=! a: 

1 
l 
J 

~2 
I I I 

I 55----i 
I I 1 
I I 

I 
l 

70 

1 t.8/2 o 
I 

80 

2.012 

11.8/2 

I 

I CASE SIZE: SCREEN INT.: 

I MONITOR INST.: OVA I TOT DPTH: 107FT. 

I WELL DEVELOPMENT DATE: 

-
SOfLIROCK DESCRCPTION 

AND COMMENTS 

Continued from PAGE 2 

SAND: As aoove w1th some gravel. 

SILTY SAND: qea. very fine-gra,ned sand to S1lt w1th 
some 10 mm rounded gravel. m1caceous. 

SILTY SAND: As aoove without gravel. 

SAND: Wh1te. very fine-gratned to S1Cty. m1caceous. 
dry. 

SAND: Wh1te. fine- to mea,um-gra,ned, angular. 

SAND: Wh1te. fine- to coarse-gra,ned with coarse 
yellow gravel 1n last 3". angular. some small clayey 
sana lenses. 

0 AGE 3 of 296688 ABB 

~ 
(.:J...J 
oo 
...J<D 
0 :Z: :z: >-
>-f.fl 

...J 

~/ / 

/ /~ // 
// 
// 
/ J 

.... .... .... 
I 
.... .... . . . . . . . . 
. . ·-. 

/ 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

BORING NO. WHF -2 866-58-8 

PROJECT NO: 7518-30 

COMPL TO: 12/09/92 

PROTECTION LEVEL D 

DPTH TO I] 96 FT. I 
I SITE: 2866 

til .. 
til ... ... 
...J 

... 
u BLOWS/6-[N 0 

...J 
...J ...J 

0 UJ ! til ~ 

Ml I 
8.15,17,16 

sw 

5.10,14,14 

ML 

6,10.14,16 

11.16,17,16 

SM 

10,12.25.2 7 

GM 

12.15,18,33 

SM 

NC. 



TITLE; NAS Wh1ting Field Navy Exchange Serv1ce Sta1on I LOG of WELL: BORING NO. WHF-2866-SB-8 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30 

I CONTRACTOR: Groundwater Protect1on Inc. DATE STARTED: 12/09/92 COMPL TO: 12/09/92 

I METHOD: HSA J CASE SIZE: SCREEN INT.: I PROTECTION LEVEL D 

I TOC ELEV.: F T I MONITOR INST.: OVA I TOT OPTH: 107FT DPTH TO~ 96FT. 

LOGGED BY: N. Pagano I WELL DEVELOPMENT DATE: SITE: 2866 

- UJ 
;: - LABOR A TORY;,: 
UJ "- SAMPLE IO. ~ 
-= "' 

,... 
a: 
UJ 
> 
0 
u 
UJ a: 

J 
I 

J 
~ 
I I 

i 
! I 

E 
, 

2.0/~ 

, 
I. 5/2 

115 

I 

UJ 
u 
<-
a.. E 
"' a. 0 a. 
<-

~ 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nued from PAGE 3 

SAND: Tan w1th red and yellow stnoes. fine- to 
med1um-gra1ned. suD- rounded. 

SAND: Rea. very coarse-gra1ned. angular. loose. wet. 

CLAY: Grey. st1ff. 

SILTY CLAY 

::: 
l;J ....J 
oO 
....JID 
0 ~ 
::::: >-

-"' :; 

"' "' < 
....J 
u 
....J 

0 

"' 

BLOWS/6-[N 

16.21,29.23 

3,3.2. 7 

1,1.2.1 

4,6.9.9 
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TITLE: NAS Wh1tlng Field Navy Exchange Serv,ce Sta1on I LOG of WELL: 

CLIENT: SOUTHNAVFACENGCOM 

1 CONTRACTOR: Groundwater Protection lnc. I DATE STARTED: !2/09/92 

METHOO:HSA 

TOC ELEV.: F7. 

LOGGED BY: N. Pagano 

r w 
6: ,_ LA SORA TORY~ 
w "- SAMPLE rD ~ 
c V1 

j 

>­
a: 
I.U 
> 
0 
u 
I.U 
a: 

I.U 
u 
""-o.. E 
V1 c. 
c c. .. -
~ 

0 

I 
5---l 

I 

~ 'I "''I 0 

10-

I 

15-i 

j 
20-

25-

Jo~ 

, 0.8/2 0 

0 

, 1.5/2 0 

~ '"' 0 

I CASE SIZE: I SCREEN INT.: 

I MONITOR INST.: OVA I TOT OPTH: 112FT. 

I WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

C'-..l. YEY SAND: Rea and tan. mea,um-gra,ned. 

we11-sonea. mo1st. 

CLAYEY SAND: Mot tied tan ana red, med,um-grained, 

well-sorted. hard. compacted. 

SAND: L1ght rea to tan. fme- to medium-gra,nea, 

well-graded, trace of clay. 

CLAYEY SAND: Mot tied yellow ana red, fine~gramed. 

well-sorted, hard. compacted. 

SAND: Tan w1th yellow ana rea layers. 
med,um-gra,nea. well-sorted. 

PAGE I of 286689 
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<.:J ..... 
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o:z: 
- >-;::(11 -..... 
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1
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1
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~-: -:·: ~·: -: 

,. BORING NO. WHF-2866-Sa-9· 

I PROJECT NO: 7518-30 

COMPL TO: 12/09/92 

I PROTECTION LEVEL: 0 

I OPTH TO '4 101 FT. 

1 SITE: 2866 

en 
en 
<( 
..... 
u 
..... 
0 
en 

sc 

S? 

SLOWS/6-!N 

POSTHOLE 

4,11,14,17 

4.11.7.13 

3,5.6.6 

3,3,5.5 

4,6,8.10 
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I 



TITLE: NAS Whlt1ng Field Navy Exchange Serv1ce Sta1on I LOG of WELL: BORING NO. WHF-2866-SB-9 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30 

CONTRACTOR: Grounawater Protect1on [nc. DATE STARTED: 12/09/92 COMPL TO: 12/09/92 

METHOD: HSA I CASE SIZE: SCREEN INT.: PROTECTION LEVEL: 0 

I TOC ELEV.: FT. I MONITOR INST.: OVA TOT DPTH: 112FT. DPTH TO 'l 101FT. 

LOGGED BY: N ?agano I WELL DEVELOPMENT DATE: SITE: 2866 

I UJ - u <f1 

1 "'!"' lJ.J ~ :;, - t.:l ....I ~ 
~ ,__ LABOR A TORY 0: ~ ~ ~ SOIL/ROCK OESCR!PT!ON '3 ii5 d 
w "- SAMPLE :0. ~ 8 0 .9- AND COMMENTS 'f ~ _. j 
0 1/i UJ <( 1-1./) 0 u.J 

< 
>-­
< 
0 BL0\15/6-!N 

,------~~;;==~==~~~~~~~:--C~o:n~tl:n~u~e~d=:t:ro:m~P~A~G~E~l~~----~~~==;;~<fl==~--------------~~-----t~----

1 
1
[31.5/ 2 0 

SAND: Fine- to med,um-gratned. well-graaed. / , / J SM 

-I 

j I : ~~ 
I i 35_j . ___ _, 

~ ~ 15/21 I 

-j I 1 

I 

J ... i-----i 

~ 'S/2 0 

I 

'I ,,/, o 

50-

, 2.0/2 

1-+---1 

55~ 
2 

__ ___, 

, 2.0/2 

1---t----1 

rounded. ~ CL 

S[LTY CLAY: Gray. st1ff. 

SAND: Fine- to medium-gra,ned. poorly graded 
(>tines). angular. loose 

SAND: White with yellow layenng, fine- to 
med1um-grained wtth very fine-gratned sand in last 
3", well-rounded, loose. 

SAND: White. medium-grained wtth trace of angular 
coarse gra1ns and gravel. well-rat~nded sand gra1ns. 
m1caceous. 

CLAY: Whtte. wet. 

• • • S\1 ... . . . 
••• . . . 
••• . .. . . . . . . 
• • • . . . 
• • • ... 
••• .. 
• • • ... 
• • • . . . .. • . .... . . . ... 
••• .... 

7,7,10.9 

5.5.10.10 

4,10,12.20 

7.10,12.28 

4,13,21,12 

7.10,18,16 

I 60---' 
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i TITLE: NAS Wh•t•ng Field Navy Exchange Serv•ce Sta1on 
BORING NO. WHF-2866-SB-9 ' LOG of WELL: 

1 
CLIENT; SOU THNAVFACENGCOM PROJECT NO: 7518-30 

! CONTRACTOR: Grcunawater Protect1on Inc. I DATE START ED: 12/09/92 COMPL TO: 12/09/92 

I METHOD: HSA 

( TOC ELEV.: FT 

I LOGGED BY: N. Pagano 

! >- c..! 

- w u a: <-
;: ,...: LASCA A iOAY 0::: 
::Z, "- SAMPLE [Q. ~ 
c:: (/) 

w o.. E 
> U1 c. 

J 
I .., 
i 
I 

l 

so 

85 

1 
go~ 

0 Cl Q. 
u <­
c..! w 
a: :c 

~ 
I I 
I ' 

' I 
I 

i 1.7/21 

~ 2.0/2 0 

I 

~ 1.8/2 
I 

0 

I 

, 
1.5/2 

~ '.5/2 

I 

CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA TOT DPTH: 112FT. 

WELL DEVELOPMENT DATE: 

-
SO!LIAOCK OESCR!PTrON 

AND COMMENTS 

Cont1nued from PAGE 2 

SAND: Wh•te. tine- to mea•um-gra•neo w1th some 
gravel. angular. m•caceous. 

SAND: ran ana yellow. f1ne- to med•um-gra•ned. 
rounaea. hara. m•caceous. 

SILTY SAND: White. silty to very fine-gra•ned. 
well-rounaed. compacted, m•caceous. slightly damp. 

SAND: Silty to very fine-grained. well-rounded. 
compactea. m•caceous, damp. 

SAND: Frne-grained w•th some 10 mm gravel. rounded. 
loose. dry. 

::::! 
I.!J-' 
0 0 
..... <D 
0 :z: .,.. >-;:(/) 
:::; 

PROTECTION LEVEL: D 

DPTH TO '] 101FT. 

SITE: 2866 

(/) 
(/) 
<( 
..... 
u SLOWS/6-!N 
..... 
0 
(/) 

SM 

5.8,5.12 

/ /~ ML 
// 
// 
// 
//1 
// /i 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 
// 

9.8.13,14 

8,11,11.13 

9,11,13,16 

10.14,22.25 

GM 

24.25.27.27 

sc 

<( -<( 

c 

w 
~ 
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J TITLE; NAS Wh1t1ng Field Navy Exchange Serv1ce Staion 

I 

I CLIENT; SOUiHNAVFACENGCOM 

I LOG of WELL: 

I CONTRACTOR; Grounawater Protect1on Inc. I DATE STARTED: 12/09/92 

METHOD: HSA 

TOC ELEV.: Fi 

LOGGED BY: "J. Pagano 

;:: ,_ LA SORt. -8RY ~ 
~ "- SAMPLE [0 :i 
CJ l/1 

,.. 
c:: 
u.J 
> 
0 
u 
u.J 
c:: 

u.J 
u .,._ 
c.. E 
If) 0. 
c c. ... -
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j 
I 

~I 
I I I l ..., 

95J 
I 

J 

1 100~ 

110 

115 

I : I 
I ' J 
~ I 

I 
1012

1 

I 

I 

~ 1.9/2 
I 

I 

~ 1.5/21 

I 

, 1.2/2 

I 

CASE SIZE: SCREEN INT.: 

MONITOR INST.: OVA I TOT DPTH: 112FT. 

WELL DEVELOPMENT DATE; 

SO[L/ROCK OESCR[PT[ON 
AND COMMENTS 

Contmued from PAGE 3 

SANDY CLAY: Tan. yellow and red. fine- to 
med1um-gr a1ned. damo. 

SANO: Red, medium-gra.ned. rounded. well-sorted. 
dry. 

SAND; Red, very coarse-grained. angular, loose. 

SILTY CLAY: Mottled gray and red. very 

fine-gra1nea. hard, 1ne1astic. 

SILTY CLAY: Mottled tan, yellow ana rea, stiff. 

u 
t.:l -' oo 
_.CD 
0::!: 
;;:>-
.-!ll 

-' 

- -1 --
- -, --

I 

BORING NO. WHF -2866-SB-9 

PROJECT NO: 7518-30 

COMPL TO: 12/09/92 

PROTECTION LEVEL: 0 

OPTH TO ~ 1011=T. 

SITE: 2866 

If) .... 
(/) .... ... ... 
-' Cl u BLOWS/6-[N 

-' -' -' 
0 UJ 
(/) ~ 

sc 
6.7.23.36 

SP 

15.36.41,66 

G<~ 

4.6:8.19 

CL 

8.14,17,15 

8,10,10,12 
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TITLE: NAS Whrting Field Na~y Exchange Servrce Staron 
' LOG of WELL: WHF-2866-MWI 

CLIENT: SOUTHNAVFACENGCOM 

/CONTRACTOR: Groundwater Protectron Inc. DATE STARTED: t/08/92 

I METHOD: 4.25'' HSA CASE SIZE: 4 InCh SCREEN INT.: 88.6-103.6 

I roc ELEV.: t74.64 FT. MONITOR INST.: ovA 
' 

I TOT DPTH: 103.6FT. 

LOGGED BY: R. Durham/C. Krng I WELL DEVELOPMENT DATE: 4/15/92 

! I_ w , = · LA80RA TORY,;: 

it, ::: SAMPLE :0. ~ 
a "' 

>­
a: 
UJ 
> 
0 
u 
w 
a: 

<.1.1 
u 
«-
0.. E 
(/] 0. 
Cl 0. .. -
<.1.1 
J: 

SOIL/ROCK OESCR[PTION 
AND COMMENTS 

u 
<.::)-' oo _,ID 
0 ~ 
J: >-
1-(/] 

:::; 

BORING NO. NES-SB-5 

PROJECT NO: 7518-30 

COMPL TO: t/08/92 

PROTECTION LEVEL: 0 

I DPTH TO~ 94.82 FT. 

I SITE: 2866 

"' "' <( 

-' u 
-' 
0 

"' 

SLOWS/6-[N 

1-=- -=-· sc 
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l 
20--J 

j 

"j 
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1 
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~ 15/2 

'~--1 
~ 12/2 

~ U/2 

, 12/2 

,,15/2 

I 
, 1.6/2 

0.2 

O.J 

0.4 

0.1 

0.1 

0.1 

CLAYEY SAND: Dark brown to orange, very 

frne-grarnea. 

SANOY CLAY: Orange-brown. 

CLAY: Red to buff. trace srlt. trace tine sand. 

SAND: Orange-red to butt, srlty. 

CLAYEY SAND: Red-brown. 

SANOY CLAY: Red-brown to yellow, moderate 
plasticity. 

CLAYEY SAND: Red-brown, very tine- to 

medium-grarned. 

SAND: Buff to light prnk. very tine- to fine-grained. 

--- -1 
- -j 

I 

?QSTHOLE 

5.5.6.8 

10,12,15,15 

!0,12.t2.i2 

sc 

7,5,7,7 

sc 18,9,9,10 

14.14,14,14 
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\ \ 
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TITLE: NAS Whiling Field Navy Exchange Serv1ce Sta1on I LOG of WELL: WHF -2866-MWI I BORING NO. NES-SB-5 

CLIENT: SOUTHNAVFACENGCOM I PROJECT NO: 7518-30 

I CONTRACTOR: Groundwater Protect1on Inc. DATE STARTED: 1/08/92 COMPL TO: 1/08/92 

METHOD: 4 25 .. HSA [ CASE SIZE: 4 1nch SCREEN INT.: 88.6-103.6 I· PROTECTION LEVEL: D 

I TOC ELEV.: 174.64 p I MONITOR INST.: OVA TOT DPTH: 103.6FT. I DPTH TO 'l 94.82 FT. 

LOGGED BY: R. Ournam/C. K1ng I WELL DEVELOPMENT DATE: 4/15/92 

LJ.J 

;;: ..; LABORATORY;: 
LJ.J u.. SAMPLE rD. ~ 
a "' 

I 

II 
I 

40 

~ 

>­
CI: 
LJ.J 
> 
0 
u 
LJ.J 
:X: 

LJ.J 
u 
«-
0.. E 
"' a. Cl a. .. -
~ 

SOIL/ROCK DESCRIPTION 

AND COMMENTS 

Cont1nued tram PAGE I 

I SAND: Buff to Dink to yellow-Drown. very fine- to 
0.4 fine-gra1neo. 

I CLAYEY SAND: Yellow. -Or own. 
0.2 

1 S:.NO: Buff to lignt Dink, very fine- to fine-gra1ned. 

45 
II I 

50 

55 

60 

65 

7Q_j 

SANDY CLAY: Yellow-Drown. 
0.3 

SAND: Buff. very tine- to fine-gra1ned. 

SANOY CLAY: Yellow-Drown. 
I. 7/2 0.1 

SAND: Buff. very fine- to fine-grained. trace clay. 

0.0 CLAY: Mauve-colored. 

0.1 

SAND: Buff. very fine- to fine-grained. 

SANDY CLAY: Yellow-Oro-. to orange-Drown. 

SAND: Buff, very fine- to fine-grained, trace silt. 

SAND: Buff to orange-yellow, very fine- to 
0.9/2 0.2 meOium-gra,ned. 

I SITE: 2866 

u 
l.!l -' oo 
_,(II 
0 :I: 
J: >­
.... "' 

"' "' .. 
-' u 
-' 
0 
"' 

/~i ML 

// 
// 
// 
_- -=-j sc 

-_ -_j 

sc 

SLOWS/6-IN 

15,14.14,12 

:8.10.9.10 

15,15.15.17 

!5.20.20.19 

15.20.26.32 

20.30.32.35 

12.22.29.29 
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TITLE: NAS Whiting Field Navy Exchange Service Sta1on 
LOG of WELL: WHF-2866-MWI BORING NO. NES-SB-5 

i CLIENT: SOU THNA VF ACENGCOM PROJECT NO: 7518-30 

\ CONTRACTOR: Groundwater Protect1on [nc. I DATE STARTED: 1/08/92 COMPL TO: 1/08/92 

METHOD: 4.25" HSA CASE SIZE: 4 rnch SCREEN INT.: 88.6-103.6 PROTECTION LEVEL: 0 

I TOC ELEV.: 174.64 FT 

/ LOGGED BY: R. Durn am/C. Krng 

"-' = · LA BORA TORY 0:: 
~ ;: SAMPLE !0 ~ 
0 (f) 

l 
J 
I 
J 
I 

75--' 
I 

J 
I 

l 
90 ~ 

95 

100 

>­
a: 
"-' > 
0 
u 
w 
::c 

w 
u ... -c.. E 
(f) Q, 
Cl Q, ... -
~ 

0.0 

1.7/21 0.2 

1.5/2 0.0 

MONITOR INST.: OVA I TOT DPTH: 103.6F! 

WELL DEVELOPMENT DATE: 4/15/92 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Cont1nuea from PAGE 2 

CLAYEY SAND: Yellow-Drown. 

SAND: Buff. very fine- to medium-grained w1th some 

coarse ouartz grarns and occas1ona1 gravel. 

SAND: Buff. ve~y fine- to med1um-gra1ned. 

SAND: Buff, fine- to medium-grained with occas1onal 
fine gravel. 

SAND: Dark pink to light pink, medium- to 

coarse-gramed with some gravel, poorly sorted. 

saturated. 

s 
CLAY: Orange-red to yellow to tan. moderate to hign 

plasticity, damp. 

CLAY: Red-orange to yellow-tan, silty, high 
plast1C1ty, damp. 

PAGE 3 of 2866MWI A 
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·OPTH TO "Z 94.82 FT 

SITE: 2866 
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APPENDIX 0 

Field Methodologies 

;. 





Soil Boring 

Boreholes were advanced using a drill rig equipped with 4~-inch inside diameter 
hollow-stem augers. Soil samples were collected from each borehole at 5-foot 
intervals using a standard penetration test (SPT) split-spoon sampler. The soil 
samples were placed in 16-ounce glass jars and headspace analysis was performed 
using an organic vapor analyzer (OVA) with a flame ionization detector (FID) 
following Florida Department of Environmental Regulation (FDER) Chapter 
17-770.200(2), Florida Administrative Code (FAG), guidelines. Additional 
analysis was performed using a portable gas chromatograph (GC) calibrated to 
detect benzene, toluene, ethylbenzene, xylenes (BTEX), methyl tert-butyl ether 
(MTBE), trichloroethene (TCE), and tetrachloroethene (PCE) to the parts per 
billion (ppb) level. The additional analysis was performed on both water and 
soil samples at and near the water surface. The purpose of the OVA and GC 
screening procedure was to optimize monitoring well placement during the 
investigation. The soil borings varied in depth from 50 tc 117 feet below land 
surface (bls). Upon completion of sampling, the borehole was filled with neat 
cement (Portland Type I) to approximately 6 feet bls and then backfilled with 
soil. 

Monitoring Well Construction 

The monitoring well was installed using a drill rig equipped with 6~-inch inside 
diameter hollow-stem augers. Soil samples were collec~ed from the monitoring 
well borehole prior to well installation using an SPT split-spoon sampler. The 
soil samples were collected approximately 1 to 3 feet above the water surface and 
from there at 5-foot intervals to the bottom of the borehole. These samples were 
analyzed using a portable GC calibrated to detect BTEX, MTBE, TCE, and PCE to the 
ppb level. 

The monitoring well installed during the investigation was constructed of 
schedule 40 polyvinyl chloride (PVC) casing with flush- threaded joints and 
0.010-inch slotted screen. The well was constructed of 4-inch PVC with a 15-foot 
screen section placed at a depth that s~ould encompass seasonal water table 
fluctuations. The well casings extend from the top of the screen to land 
surface. A 20/30 grade silica filter pa7:k was placed in the annular space around 
the well to approximately 2 feet above the top of the screen. A 2-foot fine sand 
seal, 30/65 grade, was placed on top of the filter pack. The remaining annular 
space was grouted to the surface with a neat cement grout. A protective traffic­
bearing vault was installed to complete well installation. The monitoring well 
is equipped with a locking well cap and a padlock. Figure C-1 depicts a typical 
monitoring well installation. 

Water Level Measurements 

The groundwater levels were measured using an electronic water level indicator 
with an accuracy to 0.01 foot. \.later level elevations were calculated by 
subtracting the measured depth to groundwater from the elevation at the top of 
the well casing. This information was plotted on a scaled water table contour 
map where flow lines (depicting groundwater flow direction) were drawn 
perpendicular to the groundwater elevation contours. The groundwater hydraulic 
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FIGURE 0·1 
TYPICAL MONITORING WELL 
CONSTRUCTION DETAIL 

,.------ PROTECTIVE Smt. CASING 

CEMEHT GROUT 

·' 
30/65 FINE SAND SEAL 

WATER TABLE 

:=::::~---;----- 0.010 SLOT PVC SCREEN 

-!---- 20/30 SAND PACIC 

-.- . ._. -·-

---·--.-

NOT TO SCALE 

CONTAMINATION ASSESSMENT 
REPORT, SITE 2866 

NAS WHITING FIELD 
MILTON, FLORIDA 



gradient was calculated by subtracting the differences in groundwater elevation 
(in feet) between two points on the map and dividing the elevation difference by 
the distance between two points to obtain a resulting gradient in feet per foot. 

Groundwater Sampling 

The groundwater samples were collected in accordance with the ABB-ES, FDER­
approved Comprehensive Quality Assurance Plan (CompQAP). The monitoring well was 
purged with a TeflonN bailer. Purging continued until water quality parameters 
(specific conductance, temperature, and pH) had stabilized. Groundwater samples 
were collected using an extruded TeflonN bailer. The samples were placed into 
appropriate containers, properly preserved, and placed on ice. Samples were then 
shipped to Wadsworth/ALERT Laboratories, Inc. , Tampa, Florida, for analyses 
within 24 hours after collection. All groundwater samples collected during the 
contamination assessment (CA) were analyzed for the kerosene analytical group 
compounds outlined in FDER Chapter 17-770, FAG. 

Slug Tests 

Slug testing was conducted as part of the Installation Restoration (IR) 
investigation (ABB Environmental Services, Inc., l992b) 

WHIT2666.CAA 
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APPENDIX E 

Aquifer Parameter Calculations 



Aquifer Parameter Calculations 

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

where 

V- seepage velocity in feet per day (ft/day), 
K- hydraulic conductivity in ft/day, 
i hydraulic gradient, and 
n - estimated porosity. 

(1) 

The effective porosity for silty sands and well sorted sands ranges from 0.18 to 
0.27 (Fetter, 1980). An average value for effective porosity of 0.23 was 
selected for the seepage velocity calculations. The average hydraulic gradient 
across the site is l.6xl0-3 feet per foot (ft/ft), and slug test results indicate 
an average horizontal hydraulic conductivity (K) of 9.55 ft/day (ABB Environmen­
tal Services, Inc., l992b). Using these values, the average pore water velocity 
was calculated as follows: 

WHIT2866.CAR 
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v = (9. 55 ft/day • 0. 0016 ft/ ft) 
0.23 

v - 0.07 ft/day 

E-1 




