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FOREWORD

Subtictle I of the Hazardous and Scolid Waste Amendmencts (HSWA) of 1984 to the
Solid Waste Disposal Act (SWDA) of 1965 established a national regulatory program
for managing underground storage tanks (USTs) containing hazardous materials,
especially pectroleum products. Hazardous wastes stored in USTs were already
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976, which
was also an amendment to SWDA. 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 Correctrive Action Requirements for
Owners and Operators of Underground Storage Tanks) and Title 40 CFR 281 (Appreoval
of State Underground Storage Tank Programs). Title 40 CFR 280 was revised and
published on September 23, 1988, and became effective December 22, 1988.

The 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 Adminiscrative Code (FAC) (Stace Underground Petroleum
Environmental Response) regulations on petroleum contaminatioen in Florida's
environment as a result of petroleum spills or leaking tanks or piping.

Questions regarding this report jshould 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.

WHIT2866.CAR .
MVL02.33 |



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 possibly having socil 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 tank tightness tests.
The tanks have since been repaired and tested tighc.

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 with 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.

. Methvl tert-butyvl 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,l-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. -

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-2866-1.
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1.0 TINTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), was contracted by Southern Division,
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) 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 submittaed 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, resulcs, 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.

-
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2.0 SITE BACKGROUND

2.1 SITE DESCRIPTION. Site 2866 1s the Navy Exchange Service Station located
at NAS Whicting Field. Whiting Field is in Florida’'s northwest coastal area
approximately 7 miles north of Milton and 20 miles northeast of Pensacola (Figure
2-1). NAS Whiting Field occupies 3,490 acres in north-central Santa Rosa County

with easement rights te 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 ctraining 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 cecnsists 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 precision 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 Fleld. The North Fuel Farm is a highly contaminated site, and it is
possible that contaminants from that site could eventually migrate to Site 2866.

"
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3.0 SITE CONDITIONS

3.1 PHYSTOGRAPHY. The regional physiography is discussed in Appendix B, Site
Conditions. NAS Whiting Field lies within the Western Highland physiographic
region of Florida. Site elevations range from 150 to 190 feet above mein sea
level (msl). Surface water runoff is conveyved to Clear Creek (west and :south)
and Big Cold Creek (east) by a system of ditches and storm drains (Figure 2-1).
The drainage system was installed when the base was constructed in the early
1940°s.

3.2 HYDROGEOLOGY.

3.2.1 Regional There are three major aquifers in the NAS Whiting 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 frow approximately 20
to 40 feet. Beneath these 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 the 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 zomes 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 WHF-2866-1, screened in the upper part of the sand-and-gravel
aquifer, has a water level of 94.82 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 METHODOLOGTES AND EQUIPMENT

4.1 SOIL BORING PROGRAM. The soil boring program for Site 2866 was conducted
from November 12 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, WHF-2866-SB-8, and WHF-2866-SB-9, associated with Site 2866 were completed
to depths varying from 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 4-1. Appendix D, Field Methodologies,
describes methodologies for conducting the soil borings. The results of the soil
boring program are discussed in Section 5.2.

4.2 MONTTORING WELL INSTALLATION PROGRAM. One well, WHF-2866-1, was installed
at the site in the upper zone of the sand-and-gravel aquifer. The location of
the monitoring well 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 samples were collected from monitoring well,
WHF-2866-1 on November 21, 1992. The 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-%-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.

WHIT2866.CAR
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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 sice. The
groundwater table was encountered at a depth of approximately 95 feetr 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 5-1.

Table 5-1
Top of Casing and Groundwater Elevations,
August 3 and Ncvember 21, 1992

Contamination Assessment Report
Site 2866, Naval Air Station Whiting Fieid

Milton, Florida
July 31,1992 | November 21, 1992
TOC DTW Groundwater DTW Groundwater
Well Number (feet) {feet) Elevation (feet) Elevation
WHF-2966-1 174.64 94.82 79.82 95.20 79.44
Notes: TOC = Top of Casing.
DTW = Depth to Water.

The average hydraulic gradient across the site is 1.6x107% 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 ft/day (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 detected in very low concentrations in the
nine borings. All nine borings, NBS-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
MVL02.93 5-1



Tabie 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 Station Whiting Field
Milton, Florida
Depth NES-SB-_ WHF-2866-SB-
(feet) 1 2 3 4 5 6 7 8 9
0toc5s 0.6 0 1 0 0 0 0 0 0
5to7 1.8 0.2 0.6 0 0.2 0 0] 1 0
10to 12 1.4 0 1.2 0 0.3 0 0 0 0
151017 0.2 0 1.2 0.2 0.4 0 0.1 0 0
20t0 22 0.2 0.2 0.4 0.3 0.1 0.2 NR 0 0
251t0 27 0.1 0 0.4 0.4 0.1 0 0.2 0 0
30 to 32 0.7 1.6 0.4 0 0.1 0 NR 0 0
35to 37 0.1 1.4 0.6 0.5 0.4 0.2 0.1 0 1
40 to 42 0.3 2.3 0.4 0 0.2 0 0.1 0 0
45 to 47 0.4 3.8 0.4 0 0.3 0 0.3 1 0
50 to 52 NR 0 0.1 1 0.1 0 0.2 0 1
55 to 57 0.2 1 0.3 0 0 0 0.1 1 2
60 to 62 0.4 1.2 0.2 0 0.1 0 0.1 2 1
65 to 67 1 0 0.3 0.2 0.2 o 0.2 0 {
70t0 72 0.4 0.6 0.2 0.6 1.3 0.6 0.2 0 0
7510 77 0 2 0.3 1.2 0.2 0.2 0.1 0 Q
80 to 82 0.4 1 0.7 0.4 0 0 0.3 0 1
85 to 87 1.2 0 0.2 0 0.2 NR 0.3 0 1
30 to 92 NR 4 0.6 NR - 02 0 0.1 0 1
95 to 97 0.4 0 0.3 NR™ 0 0 NR NR
100 to 102 0.2 Wet 0.1 NR 0 0 NR NR
105 to 107 0.2 Wet NR NR
110 to 112 NR
Notes:  Concentrations are in parts per million.
Wet = saturated sampie 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 Whiting Field will be considered a Class G-II water scurce as defined by
FDER Chapter 17-3, Florida Administrative Code (FAC), and Class G-II State
regulatory standards will be applied cthroughout this report.

Groundwater samples from the surficial zone were collected from monitoring well
WHF-2866-1 on November 21, 1992. Samples were submitted to Wadsworth/ALERT
Laboratories, Inc., in Tampa, Florida, for VOC 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 17-770, FAC.
Results of these analyses are presented in Appendix F.

Laboratory analyses detected methyl terc-butyl ether (MIBE), 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 1,1,l-trichlorocethane were detected in the sample at
concentrations of 4 ppb and S5 ppb, respectively. There are no State guidance
standards for dichloroethene and trichloroechane.

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 vicinity 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 production
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 5-1.

Water for the City of Milton is supplied by five wells, for Easc Milton by two
wells, and for the Point Baker-Allentown area by three wells; all of which are
screened in the sand-and-gravel aquifer and are outside a 4-mile radius of NAS
Whiting Field. i

Within the 4-mile radius 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 supplied by three production wells: the north
(W-N4), south (W-S2), and west (W-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 (W-N&4), 600 gallons per
minute (gpm); west well (W-W3), 700 gpm; and south well (W-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

Contamination Assassment Report
Site 2866, Naval Air Station Whiting Field

Milton, Florida
Well Designation Pumping Rate (gpm) Total Depth (feet) Screen Interval
W-N4 600 230 156 - 230
W-W3 700 263 179 - 263
W-82 500 234 160 - 234
Note: gpm = gallons per minute.
When the base was built in 1943, three production wells were drilled: the

original north (W-N1), south (W-S1), and west (W-W1) wells. 1In 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 (pwg/2) in the_ground-water. Production well W-W3 was
also shut down on September 25, 1986, due to concentrations of trichloroethene
greater than 3 pg/f. 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 installation
of groundwater treatment systems. The treatment systems consist of granular
activated carbon treatment at ohe 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 1, 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 Whiting Field and
literature on regional hydrologic conditions, the following conclusions can be
made.

* In the vicinity of the site, the sand-and-gravel aquifer consists of an
upper water-bearing zome and a lawer 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
vicinicty of the site.

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

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

+ 1,1-Dichlorcethene and 1,1,1-trichloroethane were detected in the sample
at concentrations of 4 ppb and & ppb, respectively. There are no State
guldance standards for dichloroethene and trichlorocethane.

+ Two potable wells are within the 0.25-mile radius of the site, but both
are upgradient of the site and are not 1likely to be impacted by
contamination at the site.

6.2 CONCLUSIONS. The level of soil and groundwater contamination identified at
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 WHF-2866-1. This MOP
shall consist of quarterly sampling for a period of at least 1l 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 PROFESSTONAL 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 reporct. 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.

M/W«L

Michael J. W iams
Professional Geologist
P.G. No. 000344

;—/;7_/9’3'

Date

%,
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Precision Tests
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AculEST

November 3, 198§

Mr. Ken Busen

C.E. Environmenta]

E.C. Jordon

2571 Executive Center E.
Suite 100

Tallahassee, FL 32301

Test No. : 891028

Test Date : October 28, 1989

Location : NAS Whiting Field
(near) Milton, FL

Dear Mr Busen:

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 level (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: TEST CERTIFIED BY:
RoberT” G. McKinney D. G. Van Delinder
T/A #004 A/T #0483

—

DGY:smcy13

ACUTEST CORPORATION 1141 BRITTMOORE ROAD HOUSTON. TEXAS 77043
(713) ACUTEST (B00) 992-8884 (713)228-8378



Test No.
Test Date
Location

PROOUCT

: 891028
: October 28, 1989
: NAS Whiting Field

(near) Milton, FL

TEST RESULTS

FULL
SYSTEM

UNLEADED

COMMENTS:

WATER
VOLUME IN TANK
(GAL) ( INCHES)
10,000 1”

HIGH LEVEL LOW LEVEL
LEAK RATE LEAK RATE
(GPH) (GPH)
-0.02 @ 23" 0.01 @ 6”

The field technician could not run the product line
test, because the 1ine could not be isolated.

needs to be broken at the union and capped off.

The line
When

this is achieved AcuTest will schedule a line test of

this system.

Wy
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NOTE:

the strip chart according to the scale given

HOW TO READ AM ACUTEST STRIP CHART -

The example which follows is a record of an actual test per-
formed in Austin, Texas on Decemoer 15, 1988. (The customer's
name and location have been changed) *he tank was found to be
leaking at 3" above tank top and was subsequently repaired by
replacement of a pige fitting and returned .to service. Two
different leak rates were obtained with two levels of fluid in
the riser which permitted identification cof the leak source at
tank top. While each test was run for a period of saveral
hours, only the 1ast hour of data is recorded in each final
report, with each line showing a calcuiated leak rate based on
an average of 250 readings of temperature and volume change
during a period of approximately one minute.

OATA RECORD. This Tline identifies an individual test with a
number representing the date (YYHMMOO) followed by a two-digit
serial number, the alphabetic channel desicnation and a number
representing the height of fluid in the riser in inches. The
Tank Yolume and Product in the tank are aiso shown on this line.

LOCATION. Site location is shown on the second line, together
with orerator name.

LEAKX RATE AVERAGZ. The number of cycles (minutes) of data used
to calculate average leak rate and standard deviation is shown.
This number is selected basad on the variability of data-values,
and can be as high as 60 cycles (1 hour of data).

LINE FEZED. 's is the travel 1in inches/hour of the strip

Tn
chart (e.g. 7. vertica] inches - 1 hour on the chart). Time
(inminutes since midnignt) 1is recorded along the lefi-hand
margin of the ti1p chart.

Iy

DATA COMNSTANTS. Coefficient of expansicn for the product tasted
and its measured density are shown on the fourth line.

MID-TAMK TE4PERATURE. The initial value is shown in degrees

Farenheit in the heading. Subsequent values are recorded on
in the heading.

Tnis variable is plotted for information purpose only, and 15
not used in calculafion of leak rate. (tlid-tank temperature
increases toward the right.

AVERAGE TANK TEIPERATURE. These symools record the change in
average 1liquid ‘temperature. Fach chart division FEDFESE?CS
0.01 degrees F, and positive change is towafd the rignt.



LIQUID VOLUME. This 1is the volume of liquid 1in the measuring
cylinder. The 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.
Movement to the left means liquid added to the underground tank
in order to maintain a constant level (i.e., underground ligquid
volume 1s decreasing).

LEAK RATE. .The leak rate is the average value of leak rate for

the number of cycles shown 1in the heading. Each cycle is, 1in
turn, an average of 150 actuai measurements and is printed ocut as
one line on the strip chart. The leak rate value is printed out in

gal/hr near the right edge of the chart.

lero for the plotted value of leak rate 1is the canter of the
strip chart. Each division line represents 0.2, 2, or 20 gai/hr
depending upon the calculated value of averace leak rate. A
positive leak rate value is a leak out of the tank, and will plaot
toward the right of the center line. A negative leak rate value is
an "in-leak" (e.g. drain-back from & pipe or the effect of a
vapor pocket), and will plot toward the left of the center line.

of each variable exceot

MOTE : The starting paint for plotting
leak rate is arbitrary, and has no significance regaraging
absolute value. sinc2 only change 1s being plotted.

THREZ TIMES STANDARD DEVIATION. THE STANOARD QEVIATION (a statis-
tical measure) of leak rate for the numober of cycies used to
calculate the averace leak rate (usually 30) is calculated once
per cycle and multiplied by 3. The smaller this number beccmes,
the less random veriation there is in the sampied data and the
greater confidence that the lesk rate has stabilized and_ 15
accurate. Sor example, a leak rate of .20 with a THREZ TIMES
STANDARD DEVIATION ¢f .04 means we are 99% sure that the true
value of leak rate will lie in the range .20 T .04, or between
.24 and .15 gai/hr. Conversely, there is only & 1% chancz 1t
will £311 outside that range, and the MOST LIKELY VALUE is the
calculated ledal rate of .20 gal/hr.
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fculrsT

November 20, 1689

Mr. Ken Busen

C.E. Environmental

E.C. Jordon

2571 Executive Center E.
Suite 100

Tallahassee, FL 32301

Test No. : 891028 REVISED REPORT
Test Date : October 28, 1989
Location : NAS Whiting Field

(near) Milton, FL

Dear Mr Busen:

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 Teak rate, and the confidence level (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: _ T§ST CERTIFIED BY:
Ty .

Robert G. McKinney Andrew R. Herdman
T/A #004 A/T #005
DGV:smcy13

AcUiesT CORPORATION 1141 BriITTMOORE RoAD HoOusTON. TEXAS 77043
(713) 228-8378 (800) 992-8884 FAX# (713) 465-7177



Test No. : 891028 (REVISED)

Test Date : October 28, 1989

Location : NAS Whiting Field
(near) Milton, FL

TEST RESULTS

WATER HIGH LEVEL LOW LEVEL FULL TANK
PROCUCT VOLUME IN TANK LEAK RATE LEAK RATE SYSTEM ONLY
(GAL) ( INCHES) (GPH) (GPH)
UNLEADED 10,000 1" -0.02 @ 23" 0.0l @ 6" PASS  PASS
UNLEADED 10,000 - VISIBLE LEAK FAIL FAIL
LEADED 10,000 - VISIBLE LEAK FAIL FAIL
COMMENTS: The field technician could not run the proddct Tine

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.
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“TIP CHART FQR DATA RECORD

10000 GALLON UNLEAD TANK @ K.S. WHITEING FIELD MILTON FL.

89102883.A23 OF

[ OPERATOR: CLARK/MCREY
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10000 GALLCN UNLEAD TAKK 3 N.S. QHITEXNG FIELD MILTON FL.

89102882.A06 OF

CHART FOR DATA RECCRD
OPERATOR: CLARK/MOREY

.000664

71 / TANK TEMP @ START: 71 F / COQE:

RATE AVG OF 10 CYCLES / LINE FEED: & IPH / TOTAL TEST TIME: 80.8 MIN / DENSITY
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Phvsiography

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

Hvdrogeology

Sand-and-Gravel Aquifer. 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 constitute a source for large water
supplies; however, its primary importance is to recharge the lower, more
productive zone of the aquifer. The results of an aquifer ctest in the Milton
area indicate the clavey sand confining unit separating the upper and lower
aquifer zones is very leakv. 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, 1986).

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 the 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 within the sand that are cemented by iron-
oxide minerals. The 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 bls (elevation 10 to 70 feet above msl).
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 Aquifer System. Underlying the sediments of the sand-and-gravel aquifer
is the thick (approximately 300 feet), relatively impermeable Pensacola Clay.
Below the Pensacola Clay are thickflayers 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 Whiting Field, the Floridan aquifer is divided into an upper
and lower part separated 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 Whiting Field area is about 50 to 55 feet above msl.

WHIT2866.CAR
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(TITLE.‘ NAS Whiting Field Navy Exchange Service Station
LOG of WELL: BORING NO. NE5-58-1
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/12/91 COMPLTD: 11/14/91
METHOD: #SA | CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D i
i {
TOC ELEV. FT. | MONITOR INST. OVaA | TOT DPTH: 107F 7. DPTH TO J 105 FT. i
LOGGED BY: R. Qurnam | WELL DEVELOPMENT DATE: SITE: 2866 |
! ;
w - Q wn L
= _usomtony  § £ SOIL/ROCK DESCRIPTION g3 = < 33
oo ! ta —~ Q = = !
E w SAMPLE [D. % é 5 ‘C‘_c: ANO COMMENTS =) z ‘: BLOWS/6-IN S |
7] o : = = ,: |
= = @ = J
SM
| /'/// :
“ s A
v s
1 e
s
] 0.8 | sang. Srown-orange, very fine- to medium-graineq, V// POSTHOLE
| trace silt. trace ciay. Y o7,
f /
! - [ /
: } | // e
o | /
5 I ! SANDY CLAY: Qrange-brown to req-bprown, low ——— Ct
| d plasticity. —— 12.12,20.20
———|
4 ———]
i |
| | ‘
. — —| scC
10— - -
CLAYEY SAND: Orange-brown to reg-Drown, very - - .
N 18/2 | 1.4 | fine-graineg. — = 12.12,14,18
. r CLAY: Red-prown, trace sand, moderate plasticity.
| — —| sc
15— - -
CLAYEY SAND: Butf to light pink, very fine-grained. - -
1 s 20/2| 0.2 - —__ 7.7.10.9
20— - —
CLAYEY SAND: Qrange-brown to red=brown. - =
. 2072 0.2 : P 465.5
B 3 —
SM
4 /
/////
25——1 ) v/
SAND: Light orange-brown to red-bdrown, very fine- 7 A
- 20/21 0.1 | to medwm-grained with some clay lenses, damp. Y, 7, 4555
. /// A
N ‘s
Vv, /
- L //
B /A
/)7
30— -
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TITLE: NAS Whiting Fietd Navy Exchange Serwice Station

LOG of WELL:

BORING NO. NES-SB8-1

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Grouncgwater Protection inc.

DATE STARTED: 1/13/91

COMPLTD: f1/14/91

METHOO: HSA

| CASE SIZE: SCREEN INT.:

PROTECTION LEVEL: O

TOC ELEV. FT.

MONITOR INST.: OVA TOT OPTH: 107F T.

DPTH TO §J OS FT.

—

LOGGED BY: R. Qurnam

WELL OEVELOPMENT DATE:

SITE: 2866

DEPIN

—~ LABORATO
“  SAMPLE [

Y

(@]

RECOVERY

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE !

LI THOLOGIC
SYMBOL

BLOWS/6-IN

SOIL CLASS

WELL DATA

heanspace
(ppm)

o
4

1o . l<,_‘ | N W S S

‘1 ia/2 | Q.1

|
|
40— ‘ ‘
- 1.8/2 | 0.3
|
1
|

E 1.8/2 | 0.4

1

- 1.6/2 | N/A

e 16/2 1 0.2

e0—

<
N\
\\-\\

<
.‘\\\\\
\\\\ S
SR NEN

wn
k4

7.7.6.7

SAND: Buff to light orange to oink, very fine- to
fine-graineq.

SAND: Buff to light pink, very fine— to fine-grained
with some quartz gravel.

SONCN N NN NN N N NN N

ANUONNNNNNRNNNNNNNNNNNN
ANUONNUNNNNNINNNNNNN NN

AN

SAND: Buff, very fine- to fine-graned.

NNNNN
NONNNN
NN N NN

ML

10,15,20.22

TMAT A2

12,17,17,25

~

N
N

AN

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

N

\
\\ \\\ N

\\\
NN N
\\\\\\\ AN

-
R J

\\
\\
AN

SM

7.10,10.12

SANQ: Buff, very fine- to fine—-grained.

NONNNNNN
NONNNNNN
NON N N NN N NTEN

ML

10,9.9.7

\\
N

\\
bW

/A

SM
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TITLE: NAS whiting Field Navy Exchange Service Station

LOG of WELL:

BORING NQ. NES-S8-1

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 75i8-30

CONTRACTQR: Groundwater Protection [nc. OATE STARTED: 11/13/¢1

COMPLTO: 11/14/91

| METHOD: HS4

[ CASE SIZE: SCREEN INT.:

PROTECTION LEVEL: O

TOC ELEV.. &7,

| MONITOR INST. OVA TOT DPTH: 107FT.

OPTHTQ J 1OS 7 T.

LOGGED BY: R. Durnam

| WELL DEVELOPMENT DATE

SITE: 2866

"
— LABORATORT g
& SAMPLE (0.

NEPTH
SAM
RECOVERY

HEADSPACE
{(ppm)

SOIL/ROCK DESCRIPTION
ANO COMMENTS

Continued from PAGE 2

LI THOLOGIC
SYMBOL

BLOWS/6-IN

SOfL CLASS
WELL JATA

RN UNININ SUNNUS DR S |

[b}]
()]

W 2.0/2

15/2 1 0.4

0.4

- 18/2

0.0

80—
~ . 1.8/2

0.4

1 1

85—

- 2.0/2

90—

N

SANQ: Buff to orange-red to pink, very fine- to
meqm=-grained.

N\
N
N

AN
AN

\\\
AN
AN

<
_\\
AN \\
NG

)
z

15.20.10.9

i

[

SANDY CLAY: Rust to yellow=Dbrown, high plasticity.

CL

2,12R

SAND: Buff to pink-orange, very fine- to Yy
fine-grained, aamp. Yoy

SAND: Butf, very fine= to fine-graineg, damp. Yy

"
N
N

v

ML

10.9,8.15

8.15,20.18

17.17,17.30

0

0

SAND: Buff to red-orange, very fine- to very o o
coarse-grained with some fine gravel, poorly sorted. |7
daamp.

0

0

0

GM

29,30,30.33
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TITLE: NAS Wniting Field Navy Exchange Service Station
LOG of WELL: BORING NO. NES-SB-~1
CLIENT: SCUTHNAVFACENGCOM PROJECT NQ: 7518-30
CONTRACTOR: Grounawater Protecticn Inc. IDATE STARTED: 11/13/91 COMPLTO: 11/14/91
METHOD: HSA CASE SIZE: [ SCREEN INT.: i PROTECTION LEVEL: D
(TOC ELEV. FT. } MONITOR INST.: Ova TOT DPTH: 107FT. | OPTHTO §J 105 FT.
LOGGE0 BY: R. Curnam [ WELL DEVELOPMENT DATE: { SITE: 28¢6
)
| w - o @ < |
= LABORATORY T % E E SOIL/ROCK DESCRIPTION 3 3 g E, }
LT sampe o 2 § f:: 2 AND COMMENTS gz < BLOWS/6-IN =
= w =0 S o
& ¢ Continued from PAGE 3 = 2 E
7 SAND: Buff to pink to brown-yellow to fight purple, OO GM |
J 1.6/2 | N/A | hine- to coarse- grained, poorly sorted, damp. =) : 40,50,59.63
o
| -
| [
! o ©
] 2
7 o oo o |
I Sons |
95——j ‘ . :::_:; !I
‘; ; CLAY: Rea-orange, high plasticity, slightly sandy, [ = —- :
- 2.0/2) 0.4 | slightly moist. - 8.7.16,19
7 I ~ ==
4 A A4 M
S A
100— , Y
SAND: Yellow to white mottied red, trace silt, trace S .
4 2.0/2| Q.2 | clay, stightly moist. S/ 8.8,7.7
4 S A
S A
- S/
B === CH
105— _ o . et
CLAY: Red to gray, high piasticity, silty, sligntly [= ==
. 2.0/21 0.2 { most. - == 10,8,9.9
d
!
10— |
J Py
-T
15—
120—
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TITLE: Nas whiting Fieid Navy Exchange Service Staion
LOG of WELL: BORING NQ. NES-58-2
T CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
| CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/13/81 COMPLTO: 1/13/9 ;
| METHOD: HSA | case size: SCREEN INT. PROTECTION LEVEL: |
‘ TOC ELEV. FT. l MONITOR INST.: Ova TOT OPTH: 107+ 7. DPTH TO § 95 FT. [
H
;rLOGGED 8Y: a. DeSancro f WELL DEVELOPMENT DATE: SITE: 2866 [
‘ a w - o %] < ’
| 2 seomton: S 2% SOIL/ROCK OESCRIPTION 2z = = |
= - Y Z @ 3 [=]
i g w SaMPLE 1D £ é g & ANG COMMENTS ez :’ BLOWS/6-IN = |
| 72y =7 3 ER
' r ! | - - SC |"
T e |
| !
! - ! i ; - _— '
I | l l 0.0 | cLavEY SaND. Brown, very fine-grained. - - POSTHOLE |
T ; I —_ i
i i T !
I 1 i _ !
1 | - - |
) | 1
g ! ' —_ -
i’ I | SILTY CLAY: Brown and red mottied. poor plasticity,. ——— Ct
~ I ’ 20/21 Q.2 — 3.48.8
N J ,[  Sm—
) b CH
10—
CLAY: Reaq. brown, and gray mottled, high plasticity.
R 1.6/2 | 0.0 6,8.9.12
.
.
15——J, t ' .
! SILTY CLAY: Red. tan and pale yeliow mottled, poor
4 ! 15/2 1 0.0 | plasticity. - 7.4.6,6
4 ] )
20—
CLAY: Cark red and ight brown mottied, moderate
e 2.0/2§ 0.2 | plasticity, some silt. 55.8.8
B s
25— SAND: Reaq, light req, very fine- to medium-graineq,
i 1472 | 0.0 trace sit. CL 23,45
CLAY: Gray and red mottleac, moderate to poor
ﬂ plasticity, some silt.
10— !
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TITLE: Nas Whiting Fietd Navy Exchange Service Staion
LOG of WELL: BORING NQ. NES-SB-2

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/13/91 COMPLTD: 11/13/91

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

TOC ELEV.. FT. MONITOR INST.: OvaA TOT DPTH: 107FT. DPTH TO ¥ 89S FT.

LOGGED BY. 4. CeSanaro WELL DEVELOPMENT DATE: SITE: 2866

ol
LABORATORY 3

-
w saMPLE 0. %
w

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE !

BLOWS/6-IN

DEPTH
RECOVERY
HEADSPACE
{ppm)

L1 THOLOGIC
SYMBOL
SOIL CLASS
WELL DATA

|0
—fr-

SAND: Req, light req, white, very fine- to 7 A
fine-grained, well-sorted, heavy minerais. /S /A
S A
o
S
s
S A
o
S A

8,8.15,14
Yo

Y.

Y.
YO,

40— ‘
SANQD: White, red, very fine—grained, well-sorted, ;;:

B 1.2/2 { 2.3 | trace of quartz gravel. 8.1,18,17
g J S

9,7,9.7

[¢))

1.8/2

(9]
o

SAND: Light red and white, very tine-grained,
1.5/2 | 1.4 | weli-sorted. some large grained quartz gravel

Y.
7 S A
Y,
S A

45— .
SAND: | .ght gray to white to light tan, very ;;:

B 2.0/2| 3.8 | fine~grained, well- sortea. Yy 14,15,18,18

4 /S A
: S
1 : /7

SP

SAND: White, medium-grained with some gravet-sized
. 1.8/2 | 0.0 | Quartz grains, well-sorted. - 12,16,20,20

.-"

7SS4 M

SAND: White to light gray with black layers, very ey
4 16/2 § 1.0 | fine-grained, well- sorted, some mica, slightly damp. Yy 5.8,10.12

60— L
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TITLE: Nas Whiting Field Navy Exchange Service Staion

LOG of WELL:

BORING NO. NES-SB-2

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protecticn Inc.

DATE STARTED: 11/13/8}

COMPLTD: 11/13/91

METHOD: HS4a

CASE SIZE: SCREEN INT.

PROTECTION LEVEL: D

TOC ELEV.. F7.

MONITOR INST.: QVA TOT OPTH: 1I07FT.

DPTHTO 39S FT.

LOGGED BY: A. JeSancro

WELL DEVELOPMENT DATE:

SITE: 28686

]

. LABCRATORY
@ SAMPLE 1D

DEPTIH
SAMPLE
RE COVERY
1IEADSPACE
(ppml

SOIL/ROCK QESCRIPTION
AND COMMENTS

Continued from PAGE 2

LI THOLOGIC
SYMBOL

BLOWS/6-IN

SOIL CLASS

WELL DATA

1.2

{ | 1.5/2

—_

1

|

~4
(@]

!
{
i
|
75—
B 16/2 | 2.0

J 14/21 1.0

1

e 1272 1 0.0

SAND: White, fine grained. littie megium-grained, some
large gravel- sized quartz grains.

SANQD: Red. ignt brown, gray, very fine-grainea,
trace silt, trace ctay, weli-sorteg, damo.

SAND: White, light red. very fine~gramned, well-sorted,

gdamp.

SANG: White, pink, very fine- to fine~graned.
well-sorteq, trace heavy minerals.

-

3

SAND: White, pink, fine- to medium-grained,
well-serted, heavy minerais.

PAGE 3 of 286682 ABB ENVIRONMENTAL SERVICES, INC

A
S S A
YL,
S S A
YL,
S
S S A
/A
S A
S A
Y
YO

Y
S A

N N
N N
AN

NOANNNN
NONNNN
N N N

NN

SONNNNNNNNNNN
NONNNNNNNNNNN
NN N NN NN

NONNNN
NANNNN
NN N N N

k4
-

12,19,19,20

5,9,14,15

8,11,12,14

9.15,14,18

10.22,30.29

~ N~

AN
\\\\\\\\\\
\\\\\\\\\\
S NN N NN

SM

10.30.28.35

Sw




TITLE: Nas whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. NES-SB-2
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/13/81 COMPLTD: 11/13/91
METHOD: HSA CASE SIZE: SCREEN INT.. [ PROTECTION LEVEL: D
TOC ELEV. FT. MONITOR INST.: OvaA TOT OPTH: 1Q7FT. DPTHTO Y 95 FT.
LOGGED BY: A. JeSanaro WELL DEVELOPMENT DATE: SITE: 2888
. W - Q ] <
Z . LaBORaTORYE § z E SOIL/ROCK DESCRIPTION g3 g 2
G sawpierm 2 3 B8 AND COMMENTS 2z BLOWS/6-IN =
- 2] - 0 = &
g ¥ Continued from PAGE 3 = 2 =
1 SAND: Light red, light gray, light brown, megium- to @ | SW
4 1.4/2 | 4.0 | coarse-grained. trace siit, poorty sorted. * '. ¢ 22.23.25.27
- | ® « &
| ® .
- ‘ ® « ©
- l ' '.- sP
|
95— : ~ , g
SAND: Light reg, light brown, medium=-grained,
-‘ 2.0/2 | 0.0 | well-sorted. . 10,10,24,14
- SAND: Dark red, mecium- to coarse~grained,
moderate to well-sorted, wet.
] cC
100— .
SILTY CLAY: Red, brown mottled, poor plasticity, .
s 2.0/2 | N/A | silty, saturatea. 4354
4 CH
105— . . .
CLAY: Brown, lignt brown, red-gray, and black, high
4 NA | N/A | plasticity, trace sili, trace sand.~ Wt. of Rod

LY

120 —
PAGE 4 of 286682 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Fieid Navy Exchange Service Station

LOG of WELL:

BORING NO. NES-SE-3

| CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-130

CONTRACTOR: Groundwater Protection Inc.

DATE STARTED: 11/14/91

COMPLTO: 11/14/91

METHQD: HSA

CASE SIZE:

SCREEN INT..

PROTECTION LEVEL: D

TOC ELEV.. FT.

MONITOR INST.. OVA

TOT OPTH: 102FT.

DPTHTO Y 95 FT.

PAGE | of 286683

ABB ENVIRONMENTAL SERVICES, INC.

LOGGED 8Y: C. «ing/R. Qurham WELL DEVELOPMENT DATE: SITE: 2866 {
- - > 8 - 2 a = |
= _ LABORATORYZ & & & SOIL/ROCK OESCRIPTION 28 3 BLOWS/6~IN 3
ww samPLz D Z o o4& ANO COMMENTS 2 o -
° ¥ 2 3 =n =) o i
T - 0 = !
-J - —f sC
I i __ __
' ’ | 0 - POSTHOLE
— |
| ! T !
I e |
! ! —_ = ;
) ; ‘ ! CLAYEY SAND: Dark brown to orange-brawn, -
- | 1.0/2 | 0.6 | hine~gramneg, slightly clayey. - = 8,555
! [ —
i —==-T CH
-
10— inplinglugliog
| CLAY: Brown to red, high piasticity. = :
. 15/2 | 12 = 6.7.75
: | ==
q | W
L /S
15— 1 , . Yo
| SAND: Brown-red, fine—-grained. trace clay. Y
e | Q.5/21¢ 1.2 - Yoy 8,10,9.9
- S/
S/
J S S
| /S A
S
20— Yows
: S A
- 1.0/2 | 0.4 S S 5.11,10,10
J 4 = YO
e,
i /A
i = —| sC
25— _ . - —
CLAYEY SAND: Buff to pink, fine—-grained. - -
. 20/2] 0.4 —_ 7.8.8.9
SM
4 A
i /////A
30— !




TITLE: NAS Whiting Fietd Navy Exchange Service Station

LOG of WELL:

BORING NO. NES-SB-3

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection [nc.

DATE STARTED: 11/14/9t

COMPLTD: 11/14/91

METHOD: HSA

CASE SIZE:

SCREEN INT.

PROTECTION LEVEL: O

TOC ELEV. FT.

MONITOR INST.: OVA

TOT DPTH: 1G2FT.

OPTH TO ¥ 9S FT.

LOGGED B8Y: C.King/R. Durham

WELL DEVELOPMENT DATE:

SITE: 2866

OEPTH

w
. LABORATORY 3=
« SAMPLE ID. %
wn

RECOVERY
HEADSPACE
(ppm)

SOIL/ROCK OESCRIPTION
ANO COMMENTS

Continued from PAGE |

LI THOLOGIC
SYMBOL

BLOWS/6-IN

SOIL CLASS
WELL DATA

1 Y W S |

|
|
|
!
|
|

80—

1.5/2

o
o

1.5/2 |1 0.6

1.5/2 1 0.4

1.0/2 1 0.4

1.2/2 | Q1

2.0/2] 0.3

SAND: Buff to white to pink, very fine- to
megum~gramned, well- sarted.

SAND: Buff to white, fine- to medium-grained.

SAND:; Buff to light orange, very fine- to

medium-grained.

P

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

CLAY: Mauve, high plasticity.

PAGE 2 of 286683
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NN
\\ \\
\\
AN

\\\\\\Y\\\
\\\\\\\\\\\
AN \\\\\\\

Vs

~
AN
N
\\
NN N

N \\\
NN

N

NEN
NSO

NN

<
O
N

~
\\

N
\\

w0
z

8.8.8.8

10,18,17.,18

17.20,21.20

25.30,30.27

20,22,23,22

13.8.6,7

ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Field Navy Exchange Service Station

LOG of WELL:

BORING NO. NES-SB-3

{ CLIENT: SOUTHNAVFACENGCOM

f " PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc.

T DATE STARTED: 1/14/91

COMPLTD: 11/14/91

METHOD: HSA

| CASE SIZE: SCREEN INT.:

| PROTECTION LEVEL: O

TOC ELEV. FT.

TOT DPTH: 102FT.

| MONITOR INST. OVaA

j OPTH TO § 95 FT.

LOGGED B8Y: C. King/R. Ourham

J WELL DEVELOPMENT DATE:

| sITe: 2868

L SAMPLE

DEPTH

— LABORAT

CRY
ic.

SAMPLE

RECOVERY

HE ADSPACE
(ppm)

SOIL/ROCK JESCRIPTION
AND COMMENTS

Continyed from PAGE 2

L1 THOLOGIL
SYMBOL

SOIL CLASS

BLOWS/6-IN

WELL DATA

JEY (SRS WU SIS U |

m
w

[ B

)

70—

85

S0

2.072 ’

1.3/2

2.0/2

1372

1572

0.2

0.3

0.2

Q.3

Q.7

0.2

CLAY: Orange-red to ight pink, moderate piasticity,
grading to yellow~prown sandy clay.

\\

N _<X_X
NN

N
NN N N

SAND: Orange-red to yellow=brown to pink, very
fine- to medism~ gramnea, 4amo.

\\\\\ AN

~N \‘
x\ N\

N N
\\\'\\\\\\\\\\\
NUUN N

\\\\\

SANQ: Pink to orange-red to yellow, very fine- to
mediym= grained.

N
SO
NV

N
AN

N

SM

NN\
AN
NN NN

SAND: Light pink to white, very fine-"to
fine-grained. e YD

ML

SAND: Buff, very fine~ to medium-gramned. 7,7

3 r///4

SM

SAND: Buff to red, fine-gramned.

ML

SwW
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8.7.7.8

7.7.8.8

20.15.10.10

20.20,22.23

30.31.20.30

1523.30.39

ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Field Navy Exchange Service Station

LOG of WELL:

BORING NO. NES-SB-3

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Grounawater Protection Inc.

DATE STARTED: 11/14/8i

COMPLTO: f1/14/91

PAGE 4 of 286683

ABB ENVIRONMENTAL SERVICES, INC.

METHOD: HSA CASE SIZE: SCREEN INT.: PROTECTION LEVEL: O
TOC ELEV. FT. MONITOR INST.. OVA TOT DPTH: 102F T. "DPTHTO Y 95 FT.
LOGGED 8Y: C. King/R. Durham WELL DEVELOPMENT DATE: SITE: 2866
w had &) 2]
= . LABORATORY & I o3 35 < =
- =L A Y a SOIL/ROCK DESCRIPTICON <] o - a
L sawem 2 3 S8 AND COMMENTS g¢ © BLOWS/6-IN s
wn [=7>} =
g ¥ Continued from PAGE 3 = 2 =
SAND: Wnite to pink to yellow. medium= to «® .| SW
1.5/2 ) 0.6 | coarse-grained. slightly damp. * \ ¢ 12.15,15.20
® « ®
Ol
] ] .. |
~ e . |
| 1 S '
! | GM !
0 ’ = ‘:
i = ‘
| 95— Po , 7]
SAND: Tan to fight brown and lignt req, very fine- to [ © ! ‘
E 2.0/2| 0.3 | coarse-grained, well-graded. saturated. Ooo 15,17,30.35
o
- D o
o
4 o O
=
_ [———- -CH
100— . .
CLAY: Brown-red to yellow—brown, high plasticity. .
- 2.0/2 1 Qu 12,9,7.7
105—
-
HQ—
4 P4
|
NS —
] !
i
T |
20—




TITLE: NAS Whiting Field Navy Exchange Service Station
LOG of WELL: BORING NO. NES-5B8-4
CLIENT: SOUTHNAVEACENGCOM | PROJECT NO: 07518-30
!CONTRACTOR: Grounawater Protection Inc. I DATE STARTED: 11/14/91 COMPLTD: 11/14/81
F
| METHOO: HSA CASE SIZE: f SCREEN INT. PROTECTION LEVEL: D
| TOCELEV. 7. MONITOR INST.: Ova ! TOT OPTH: 102F T, .DPTH TOY9SFT.
LOGGED BY: A.QeSancro WELL DEVELOPMENT DATE: SITE: 2866
;r - w - =) %2} <
|2 asomatonvs & Iz SOIL/ROCK DESCRIPTIO 83 = =
s Y& e N Za ~ _ c
E W SAMPLE IC. Z § ‘é’ & AND COMMENTS 3z c BLOWS/6-IN 2
Toe = s &
J ‘ - | SsC
. =
f i 0.0 | CLAYEY SANG: Rea. very fine-grained. i POSTHOLE
Lo | | iy ;
i ! i ‘ | CLAY: Rea. poor plasticity, trace sit, trace sand. cL |
'; - ' 15/2 | 0.0 ] 2324
i
I
l :
i CH
10—
CLAY: Red and gray mottled. high plasticity, stiff.
- 1.2/72 | 0.0 7.5,7.14
4
i cL
15— . )
SANDY CLAY: Gray mottled red. poor plasticity.
-l 1372 | 0.2 - 3478
i CH
20— . .
CLAY: Red and gray mottled, dark red, high plasticity,
4 1.2/72 | 0.3 | trace siit, 5,458
B P
i ct
25— .
SILTY CLAY: Gray mottled red, moderate to high
< 1.5/2 | 0.4 | plasticity; trace sit. : 5.7.75
-+
15—  e— R
PAGE | of 2866B4 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Fiela Navy Exchange Service Station
LOG of WELL: BORING NO. NES-SB-4

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 07518-30

CONTRACTOR: Groungwater Protection Inc. DATE STARTED: 11/14/91 COMPLTO: 11/14/91

METHQOO: HSA CASE SIZE: ' SCREEN INT.: PROTECTION LEVEL: D

—
I TOC ELEV. FT. MONITOR INST.: OVA l TOT OPTH: 102FT. OPTH TO ¥ 8S FT.

LOGGED BY: A. JeSanaro WELL DEVELOPMENT DATE: . _SITE: 2866

. LABORATCORY

—_

U SAMPLE ID.

SOIL/ROCK OESCRIPTION
AND COMMENTS

Continuea from PAGE 1

BLOWS/6-IN

DEPTH
WELL DATA

SAMPLE
RECOVERY
LI THOL OGIC

SYMBOL
SOIL CLASS

" |HEADSPACE
(ppm)

i ]
10
|-

SAND: Pink to gray, very fine—grained, poorly sorted, A

6.9.8.8
trace clay. o

1.6/2

o
o

AN
AN

SAND: Light gray. red and paie yetlow, fine~ to

—
-'! 1.2/2 | 0. | medium~-grained, well- sorted, trace mca. 1,12,14.15
JJ
’i

ML

SAND: Red, light gray and tan, very fine- to vy .
4 1.0/2 | 0.0 | fine—-grained, mogerately sorteg, some mica. /) 11,12,15,16

SAND: Light gray to off-white, fine—grained, well Yoy
e 1672 | 0.0 | sorted, some heavy mnerais. - Yy 8.14,16.17

s A M

SAND: Light gray to buff, very fine- to 7,7
. 1.7/2 1 1.0 | medium-grained, with some gravel-sized quartz (/ 7/ KERIRIATS
grains, poorly sorted. - vV 7/

S A M

SAND: Light gray to buff, very fine—grained, Yoy
- 1.0/2 | 0.0 | well-sorted, some mica. e 6.8,15.12

S
7 ' YL
§ S A
. YO

! Z

PAGE 2 of 286684 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Fiela Navy Exchange Service Station

LOG of WELL:

BORING NO. NES-SB-4

CLIENT: SOUTHNAVFACENGCOM

PROJECT NOQ: 07518-30

CONTRACTOR: Groundwater Protection Inc.

DATE STARTED: 11/14/91

COMPLTO: 11/14/91

METHOO: HSa CASE SIZE:

SCREEN INT..

PROTECTION LEVEL: D

TOC ELEV. F7. MONITOR INST.: OVA | TOT OPTH: 102F T,

DPTHTO § 95 FT.

LOGGED BY: A CeSancro WELL OEVELOPMENT DATE:

SITE: 2866

w
_ LABORATORY g
« SAMPLE I0. %
wy

DEPTH
RECOVERTY
HEAPSPACE
{ppm)

SOIL/ROCK OESCRIPTION
AND COMMENTS

Continued fram PAGE ¢

LITHOLOGIC
SYMBOL

SOIL CLASS

BLOWS/6-IN

WELL DATA

o
o

! !
- ! Il 1.4/2

poorty sorted.

E 18/2 1 0.6

- 1L7/2 | 0.4

- 1,772 | 0.0 | well=sorted.

PAGE 3 of 286684

SANG: Light gray to red, very fine- to o
bl ; coarse-grained with some gravei-sized quartz gramns. © <O

! SAND:. Lignt gray to red, very fine-grained with some oy
0.9/2 | 0.2 | gravel-sized quartz grawns, well-sorted. s

SAND: Light gray to buff to pink with trace black S/
1872 { 12 | mineral grains, very fine-graineay well-sorted. S

SAND: Light gray to pink, very fine-grained, /S /

X
[

81110

(4]
rd

']

s
//j
s

A4
/

ML

Wt. of Rod

11,18,18,19

9,15,18.18

9,14,2123

12,42,44,486

ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS whiting Fieid Navy Exchange Service Station
LOG of WELL: BORING NO. NES-SB-4
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 07518-30
CONTRACTOR: Grounawater Protection Inc. DATE STARTED; 1/14/91 COMPLTD: 11/14/91
METHOD: HSA | case size: SCREEN INT. | PROTECTION LEVEL:
TOC ELEV. FT. ; MONITOR INST.: OVA TOT DPTH: 102FT. ' DPTH TO J 95 FT.
LOGGED 8Y: A.JeSanagro ‘ WELL DEVELOPMENT DATE: SITE: 2866
Wi - (&) 73]
= . LABORA OF&YLLJ E = € SOl ES TI g 3 < S
- TCRY & a L/ROCK OESCRIPTION ° 3 - _ )
Lo osamcr 3 3 S8 AND COMMENTS g2 © BLOWS/6~IN °
o . - = -
g ¥ Continued from PAGE 3 = 3 =
T | SANQ: Lignt gray to reaq, very fine-grained, 1 M
—i ‘ 2.0/2 | N/A | well-sorted. some mica. some heavy mnerals, damp. |/ 4 A 21.42.44.46
' | S/
1 i - /S
1 | * ot
[ |
| | S
2 ! ! PO GM
| | > o
95— | | o
! ‘ SAND: Brown to light gray, very fine- to ==
- I 1.5/2 | N/A | coarse-grained, poorty— sorted, some large quartz ooo 16,16.25,33
gravel, saturated. <
- { o o
o
. o o
o
i - P
100— : _
SAND: Light red, gray and pale yellow, .
& 2.0/2 | N/A | medium-grained, well-sorted. ———n 3,755
N CLAY: Dark red and gray mottled. high plasticity. ]
105—
i
10—
i P4
15—
120— |

PAGE 4 of 2866B4 ABB ENVIRGC

NMENTAL SERVICES, INC.




TITLE: NAS Whiting Fieid Navy Exchange Service Stawon

LOG of WELL:

BORING NO. NES-SB-S

CLIENT; SCUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc.

DATE STARTED: 11/14/91

COMPLTO: 11/14/91

| METHOO: HSA
[

CASE SIZE:

SCREEN INT.:

e

PROTECTION LEVEL: O

PAGE ! of 286685

ABB ENVIRONMENTAL SERVICES, INC.

TOC ELEV. FT. MONITOR INST.. Ova { TOT OPTH: 102F 7. DPTH TO § 95 FT.
LOGGED BY: R. Durnam/C. King WELL DEVELOPMENT DATE: SITE: 2866 l
w - = A =
Z _ LagoraToRYZ § 3 H SOIL/ROCK OESCRIPTION g3 5 =
L SaMPLEID ¥ 8 ga AND COMMENTS ¢z BLOWS/6~IN =
N =7 3 :
4 | — ] sc
{ ‘ - POSTHOLE J
7 i - !
| f - = |
] | -~ |
| ! - - i
, ! CLAYEY SAND: Dark brown 1¢ orange, very - !
4 fine-graineq. - = 55.8.8
——— CL
—
10—
SANDY CLAY: Orange-brown. E -
) 1221 0.3 CLAY: Red to buff, trace sit. trace fine sanq. tzi_—’ 10,12,15.15
7 :
J ML
S /A
i5— S A
SAND: Orange-red to puff. siity. oy
- 1.3/2 1 0.4 - s 10,12,12.12
J S/
S S A
1 S A
i = =] sC
20— - -
CLAYEY SAND; Red-brown. - -
. 1.2/2 | 0. =7 7.5.7.7
SANDY CLAY: Red-brown jo yellow, moderate L
§ plasticity. =
J e——)
.
25—
- 15/2 | 0.1 _ — 18.9.9.10
CLAYEY SAND: Red-brown, very fine- {o T~ Tt sc
B meawm~-grained. - -
d T
S A
30—_1 d 7/




TITLE: NAS Whiting Fieid Navy Exchange Service Staion

LOG of WELL:

BORING NO. NES-SB-5

CLIENT: SOUTHNAVFACENGECOM

PROJECT NO: 7518-30

CONTRACTOR: Grounawater Protection Inc.

DATE STARTED: 11/14/8t

COMPLTD: 11/14/91

| PROTECTION LEVEL:

METHOD: HSA | case sizE: SCREEN INT.:
TOC ELEV.. FT. } MONITOR INST.: OVA TOT DPTH: 102FT. DPTH TO T 95 FT.
LOGGED BY: R.Qurnam/C. King | WELL DEVELOPMENT DATE: SITE: 2866
w - 8 n A
Zusomrosvy  § £3 SOIL/ROCK DESCRIPTION gg =2 <
== o =3 _ a
Geosavezm 2 8 88 AN COMMENTS g O BLOWS/6-IN S
"2} : M . = o
g = Continued from PAGE | = ? £
] SAND: Butf to light pink, very fine—- to fine-grained. A4 ML
b 16/2 | 0.1 S A 14,14,14 14
YO
7 — s/ [
] N % ;
| ! /S A ;
. ;’ | 4 :
| | ( S/ !
I ! SANQ: Buff to pink to yetiow=-brown, very fine- to £ A !
i 1272 | 0.4 | fine-grainea. S A 15.14,14,12 1
| S /A
n | Yl
J | Vvl
] | s
o | ==
CLAYEY SAND: Yellow-brown. —_— .
. 10721 0.2 _ ) ) ) —— 10.10.9.10
SAND: Buff to light pink, very fine- to fine-grained. 4 ML
] | v/
1 S S A )
7 /S 1;
N i Ee—= !
45— 3
SANDY CLAY: Yettow-Drown. °
- 1.6/2 1 0.3 he 15,15,15,17
SAND: Buft, very fine- to fine-grained. L
4 ///
.
7 Y
4 CcL
50—
SANDY CLAY: Yeilow—brown.
- : vrz | oo , , 15.20,20,19
SAND: Buff, very fine- to fine-grained, trace clay. S A M
4 P4 YO
/S A
y S
] v/
Yo
55— 7 /1
/S
7 1072 ] 0.0 | cLaY: Mauve-colored. cL 15.20,26.32
7 SAND: Buff, very fine— to fine~grained. /// M
" //A |
i cL |
60— —_— |
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1 TITLE: NAS Whiting Field Navy Exchange Service Stawn
‘ LOG of WELL: BORING NO. NES-SB-5
1 .
i CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
[
| CONTRACTOR: Grounawater Protection [nc. DATE STARTED: 11/14/91 COMPLTD: 11/14/91
! METHOO: HSA | CASE SIZE: SCREEN INT.: PROTECTION LEVEL: O
| TOC ELEV. FT. | MONITOR INST.: OVA TOT OPTH: 102F T. DPTH TO § 95 FT.
!LDGGED 8Y: R. Ourham/C. King { WELL DEVELOPMENT DATE: SITE: 2866
i
i bl w - E n
: = BORATORY = T 2 E T 83 < S
[ = . LA z g o SOIL/ROCK DESCRIPTION S 3 = B =
| &« saMPLE 0. é § g AND COMMENTS gz © BLOWS/6-IN j
i n [=’2] = )
| g ¢ Continueg from PAGE 2 = 3 ]
| ] SANDY CLAY: Yellow=-Drown to orange~brawn. — cL
| - 1as2 | O v _ 20,30.32.35
' SAND: Buff, very fine- to fine-grained. trace siil. A ML
: . . S A
R s
| | s/
t 7 SN
: - | s A
i | I } ()7,
| 35— 4
; i \ SAND: Butt to orange-yeliow, very fine- to o
' -‘ ‘ 109/2] 0.2 | mecum-grainea. // //J 12,22.29.29
| | /////
7 e A
4 e
. — | s¢
70— - -
CLAYEY SAND: Yellow=-brown. - - .
- 16/2 | 1.3 ——— 19.20,20.21
SAND: Buff, very fine- to medium-grained with some s, SM
. coarse quartz grains and occasional gravel. ;7
20
i //////
] P/////
75— _ ) v 7,
-J l SAND: Buff, very tine- to medium-gramned. ‘.74
18/2 | 0.2 - ////,4 20,20.19.20
| - } 3
e
- ’//////
- ///,//1
//’ /)
80— // //
s A
4 1772 | 0.0 ////// 15.15.12,19
§ Py ‘7,
// A
_ e
// )/
4 L 7]
s/
7 A
85— _ , v,
SAND: Buft, fine- to medium-grained with occasional 7 A
i L7721 0.2 | fine gravel. '/////J 25,25,45.62
s
4 r/ s/
/
O
4 s A
- « ® o Sw
| . . o
%‘QOJ .o .
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TITLE: NAS Whiting Field Navy Excnange Service Staion
LOG of WELL: BORING NQ. NES-SB-5
CLIENT: SOUTHNAVFACENGCCM PROJECT NO: 7518-30
CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/14/31 COMPLTO: 11/14/91
METHOD: HSA ' | CASE SIZE: SCREEN INT.: PROTECTION LEVEL: O
TOC ELEV.. FT. MONITOR INST.: OVA TOT OPTH: 102FT. DPTHTO ¥ 9S FT.
LOGGED BY: R. Ourham/C. King WELL DEVELOPMENT DATE: : SITE: 2866
w - [&) 72
S LeomatorvE & 2% 83 = F
-~ LA A Yg W a SOIL/ROCK OESCRIPTION “a = ~ Q
G saweLe . X g &3 AND COMMENTS gz 3 BLOWS/6-IN =
- by 55}
g ¢ Continued from PAGE 3 = 2 =
] SAND: Dark pink to tignt pink, medium- to «® «) SW
- 2.0/21{ 0.2 | coarse-grained with some gravel, poorly sorted, AR 15,20,20.20
saturated. N
- ® « ©
[ .
— ® o« O
« @ -
d " . 0
| « ® o
95— o . @
a ® o
- 1.5/2 1 C.0 ) 10,12,18.18
CLAY: Orange-red to yellow to tan, moderate to high CH
4 - plasticity, damp.
100— . .
CLAY: Red-orange to yellow=tan, silty, high .
. 2.0/2| 0.0 | plasticity, damp. 3.4.4,4
105 —
10—
4 ;
115 —
A
20—
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TITLE: Nas Whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. NES-58-8
| CLIENT: SOCUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/15/91 COMPLTD: 11/15/81
METHQD: HSA CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D
‘ TOC ELEV. FT. MONITOR INST.: OVA TOT DPTH: 102FT. OPTH TO J 100 FT.
‘ LOGGED BY: A. OeSanaro ' WELL DEVELOPMENT DATE: SITE: 2866
! - - 2 @ <
S LABORATORYE & <& € SOIL/ROCK OESCRIPTION 88 = =
I [ - oo (=}
l Gw SAMPLE I0. % é § g AND COMMENTS %‘ z 3 BLOWS/6-IN S
- TE ¢ =3 E
! : ] 7 Va ML
o v
! . S A
] . /A ,
i | P 0.0 | SaAND: Lignt trown, very fine=grained, trace sit, Y4 POSTHOLE
f [ | } | poorly scried. Y4
i - b E S /A
- i i I CLAYEY SAND: Brown to lignt brown, very 7] =c
’; ! 1.8/2 | 0.0 | fine-gramed, poorly sorted. - - 4,455
J | =
[ -
. | =
10—
CLAY: Red and lignt gray mottled. high plasticity. .
g 1.6/2 1 0.0 6.7,9,10
!
] cL
!
15—
-J SANDY CLAY: Red and light gray mottled, moderate
1.4/2 | 0.0 | to low plasticity, sity. - 45,59
20— )
SANDY CLAY: Red and white mottied, low plasticity,
- 1.7/2 | Q.2 | silty. 3,555
4 =
- ML
o
38— ‘ . /A
SAND: White, pink, very fine-grained, well-sorted. e
4 12/2 | 0.0 4,5.6.7
SILT: Tan with trace clay. o
4 S ALA
S A
: /A
4 S/
. YL
10— z
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TITLE: Nas Whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. NES-SB-86
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/15/91 COMPLTO: 1/15/91
| METHOD: HSA I CASE SIZE: | SCREEN INT.: | PROTECTION LEVEL: D
(TOC ELEV. FT. MONITOR INST.: OVA TOT DPTH: 102F T. OPTH TO ¢ 100 FT.
LOGGED BY: A. JeSancro | WELL DEVELOPMENT DATE: SITE: 2866
w - 2 . <
I LABORATORYS § z € SOIL/ROCK DESCRIPTION eg g WS/ N 3
LU sawpelm 2 3 S8 AND COMMENTS 2z < BLOWS L2
. » =n =
g ¢ Continued trom PAGE | = 2 B
] | SAND: White, pink, very fine-grained, well-sorted. A ML
=== CH
] | 20721 0.0 | cLAY: Gray and red mottied, high plasticity. — = 4.6.9.9
y ! SANOY CLAY: Red to gray, low plasticity. c
. |
‘I !
i !
7 | ?
P :
i 35—! | !
’ | | SAND: Li ine- ’
_ : Light gray to wnite. very fine-grained, A4 ML
18/21 0.2 weli-sorted, trace heavy minerals. // 8.10.14.1
. /A
- /A
S
_ s
Y.
40— Y
4 12/2 | 0.0 ;;’ 12,14,12.14
4 /A
S A
] /A
SM
N // A
45— -
SAND: Light gray, light brown, pink, fine- to
B 1.2/2 | 0.0 | medium-grained, well~ sorted. = 10.12,11,10
.
50— .
SAND: White, very fine- to very-coarse grained,
. 1.6/2 | 0.0 | poorly sorted, large quartz gravel, some mica. 6.10,14,17
_ P
-4
55—
N a2 | 0.0 CLAY: Light purple, moderate to high plasticity. CH AT 1817
-4 .ML
60—
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TITLE: Nas Whiting Field Navy Exchange Service Staion

, LOG of WELL:

BORING NO. NES-SB-86

CLIENT: SOUTHNAYFACENGCOM

FROJECT NO: 7518-30

I CONTRACTOR: Grounawater Protection Inc.

DATE STARTED: 11/is/9i

COMPLTD: 11/15/81

METHQO: HSA

| case size: SCREEN INT.:

PROTECTION LEVEL: O

TOC ELEV. FT.

MONITOR INST.. Ova TOT OPTH: 102FT.

DPTH TO J 100 FT.

LOGGED BY: A. DeSancro

WELL DEVELCPMENT DATE:

SITE: 2866

. LABORATORY

—_—

“ SAMPLE [C.

0OEPTH
SAMPLE
RECOVERY

HEAQOSPACE
{ppm)

SOIL/ROCK DESCRIPTION
ANO COMMENTS

Continued from PAGE 2

LI THOLOGIC
SYMBOL

SOIL CLASS

BLOWS/6-IN

WELL DATA

1 | >
j ! 1272
|
I
I
i
i
‘55—{ :
I i
4 ’xm
7 |

- 1.4/2

i 1

~ 1.8/72

] 1.6/2

b 0.0/2

o
o

3.0

0.6

0.2

0.0

N/A

SAND: White, very fine- to fine-grained. moderately
sorted, some mica, some heavy minerals.

SAND: White to light reaq, very fine- to
coarse-grained. poorly sorted, little mica.

SAND: Light gray. pink, req, and tan, fine-grained.
well-sorteqa, much large gravel.

SAND: White with red to light red layers. very
fine-grained, well~ sorted, some feavy minerais.

SAND: White, very fine~gramned, well-sorted, damp.

SILT: Light gray and pink. ,
>

NO RECOVERY

PAGE 3 of 286686 ABB FNVIRONMENTAL SERVICES, INC

AN

NNNN
N

X
=

8,22,23.22

NN N\
OL

00 0.0
0
000 OOO0

W’
0O

0

GM™

21.23,26.25

N

NONNN
NN\
AL AN

S A
YO,
S A

vl

S
S
S
S A
s/
/A
S
Y
YL
/S /A
YL
S S A
YO
S A
S A
S/
YL
/S /A
S A
S/
S S A

S

//4'

ML

15,13,13,15

8,17.14,15

8.12,12,13

NOT OBTAINED

SP




TITLE: Nas Whiting Field Navy Exchange Service Staion

LOG of WELL:

BORING NO. NES-S58-6

CLIENT: SCUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Grounawater Protection Inc.

DATE STARTED: '1/15/91

COMPLTD: n/15/81

PAGE 4 of 288686 ABB ENVIRONMENTAL SERVICES, INC.

METHOD: HSA || CASE SIZE: SCREEN INT.: PROTECTION LEVEL: O
| Toc ELEV. €T, | MONITOR INST.: OVA TOT OPTH: 102F T. DPTH T § 100 FT.
LOGGED BY: A.QeSandro I WELL DEVELOPMENT DATE: SITE. 2866
X - Q wn
= BORATORY = u;-: gE g3 < E
= _ LABORATORYZ a SOIL/ROCK DESCRIPTION S 2 p _ c
ST samelElD. 3 3 g8 AND COMMENTS - BLOWS/8-IN =
- 2} h - =
g ¢ Continued from PAGE 2 = 3 £
] SAND: white to light red, medium=- to coarse-grainea, Se
- 1.0/2 | 0.0 | well-sorteq. trace heavy minerals. 32,25,21.26
-
oo GM
4 | =
|| o o
35— <>
[ SAND: White to red. very fine- to coarse-grained, P o
4 1.4/72 | 0.0 | some clay, poorly sorted, some gravel, saturated. boo W.R.,20,18
o
i B o
<
i B o
=
. — &
100— ) .
SILTY CLAY: Brown to light gray, low piasticity, some
- 2.0/21 0.0 | mca. 4,454
105—
.
10—
1
4 s
15—
20—




TITLE: NAS whiting Field Navy Exchange Service Staion

LOG of WELL:

BORING NO. NES-58-~7

CLIENT: SCUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc.

| DATE STARTED: 11/23/9!

COMPLTD: 11/23/91

METHOD: HSA

CASE SIZE: | SCREEN INT.:

f

PROTECTION LEVEL: O

TOC ELEV. FT.

MONITOR INST.. OVA ' TOT DPTH: 97FT.

OPTH TO § 95 FT.

LOGGED 8Y: J. Kocn WELL DEVELOPMENT DATE: SITE: 2866 !
|
- w - 2 a < ‘
Z . iagoRaTcRYEZ D ; E SOIL/ROCK OESCRIPTION 33 g Jo-t = !
S sampem T 2 £3a AND COMMENTS g8z ¢ BLOWS/6-IN » |
x = = @ = [
| S SA M f
- s i
/A I
; f /S A [
T i
| ! Yoy POSTHOLE
1 ///‘
4 Y
< . ? YO
T CLAYEY SILT. Brown. =
¥ /2 | 0.0 e 3,6.10.14
S A
1T 7
i | S A
Va4
J cL
—
10—
CLAY: Red-brown. .
- 2.0721 0.0 6.12,18,22
i — —] sC
15— . - -
CLAYEY SAND: Red-brwon to pink, very —
5 13/2 | 0.1 | fine~grained. - - 3,7.8.10
- T
20— - =
NQ RECOVERY - -
. 0.0/2 [ N/A - = 6,9.9.10
] P —_—_
25— . ' ‘ i
i CLAYEY SAND: Pink, very fine-grained. -~
b 2.0/72] 0.2 - - 3,5.7.8
- - =
A - =
30— ==
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TITLE: NAS Whiting Field Navy Exchange Serwice Staion
LOG of WELL: BORING NO. NES-5B8-7
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 11/23/9! COMPLTD: 11/23/91
METHOD: HSA CASE SIZE: SCREEN INT.: T PROTECTION LEVEL: O
TOC ELEV.. FT. MONITOR INST.: OvA TOT DPTH: 97FT. DPTH TO g 95 FT.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE; SITE; 2868
~ W - < @ <
. usoratonvy @ ; H SOIL/ROCK DESCRIPTION 88 g . 2
W - SAMPLE ID. ?n 3 c= ANQ COMMENTS gz < BLOWS/6-IN Z
- =
z ¢ Continyed from PAGE 1 = ? 2
A NO RECOVERY — -] s
- 0.0/2 1 N/A - - 6,10.14,16
. ‘ - i
: | - - ;
. | gy
- { E | A M ;
| /A 1
35 i
] SANQG: Light pink to orange to red. fine-gramned. ///;; ‘
- 1.5/2 Q.1 well-sorted. Y os 7.9,17.19
J /A
/A
7 S S A
- SM
4 s A
2%
40— L // A
SAND: Light pink to orange, fine- to medium-grained, // //
4 1.2/2 | Q.1 | with quartz gravei. Y, 7, 12,18,20,19
s A
7 /////
v s
: 7 A
| e ] GM
B <
=3
45— o
SAND: Light pink, fine- to coarse-grained with quartz © <
- 1.5/2 | Q.3 | gravel, poorly sorted. - Ooo 12,12.12,14
o
4 o o
=
] SR
<
J — —} sC
50— . - —
CLAYEY SAND: Light gray, very fine—grained, - =
. 2.0/2| 0.2 | well-sorted. = 6.5,10,14
- .| CLAY: Light gray. s
< GM
A S
o o
55— , X _ , <
SAND: Light pink, fine- to coarse-grained with quartz @ <
- 1.2/2 § 0.1 | gravel, poorly sorted. Doo 10.15.16,15
o
4 o o
o
4 o o
=
i A MU
/S A
60— .

PAGE 2 of 286687
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TITLE: NAS wWhiting Field Navy Exchange Service Staion

LOG of WELL:

BORING NO. NES-S8-7

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 7518-30

[\

i CONTRACTOR: Groundwater Protection Inc.

DATE STARTED: 11/23/91 COMPLTD: 11/23/91

METHOO: HS4

CASE SIZE: SCREEN INT. ‘ PROTECTION LEVEL: O

TOC ELEV.. FT.

MONITOR INST.: Ova TOT OPTH: 97FT. DPTH TO § 9S FT.

LOGGED 8Y: J. Kocn

WELL DEVELOPMENT DATE:

SITE: 2866

. LABORATORY
W  SAMPLE IC.

DEPTH
SAMPLE
RECOVERY
HEAQSPACE
{ppm)

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE 2

BLOWS/6-IN

LI THOLOGIC
SYMBOL
SOIL CLASS
WLLL DATA

w
~
~N

S NP WU S

(9]
wn

ol Y ISNEU W S SN

70— ‘

g ’ 1.3/2 0.2
78—

- ! ' 1572 ¢ Q.

1

~ 1.5/2 1 0.3

1.3/2 1 Q.3

90— '

SAND: Lignht pink, fine-grained, well-sorted.

SANQ: Lignt pink, fine- to coarse-graneqg.

SAND: Light pink, fine-grained with smail clay lenses. s

SANQ: Light Jink, fine-grained, well-3orted.

SAND: Lignt pink, fine-grained, well-sorted.

=

SANQ: Light pink, fine~ to coarse-grained with quartz P <

gravet.

PAGE 3 of 286687

k4
=

17.25,28,35

ONNNNN\
NI

23.26,32,45

00 0 0 0 ()\\\\\
0_0000000000

/S /A ML

/‘// 19.28.31,34

S 21,238,580

Y4 32,38.50
S A
S A
S A

=. < | .GM

0

o O

0

0

" 31,30.32.30

0

o O

o o

P
o o

0

0

ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. NES-SB-7
CLIENT: SOUTHNAVFACENGCOM PROJECT NQ: 7518-30
CONTRACTOR: Grounawater Protection Inc. DATE STARTED: 11/23/91 COMPLTD: 11/23/91
METHQD: HSA CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D
1 TOC ELEV.. FT. MONITOR INST.: OVA TOT DPTH: Q7FT. ' ‘DPTH TO § 95 FT.
LOGGED BY: J. Koch WELL DEVELOPMENT DATE: SITE: 2868
- Q %]
= LABORATORYZ g d g SOIL/ROCK DESCRIPTIO 8g = E
- @ o OlL K N o) = _ c
L sawez 0. X g ¢& AND COMMENTS g °© BLOWS/6-IN S
- =
£ ¢ Continued from PAGE 3 = 3 ¥
.] SAND: Light pink, fine- to coarse-grained with quartz Soo GM
-I 1.3/2 Q.1 | gravel and smali clay ienses. o o 23.34,38.40
o
1 | I OOO
| } o o
J ! o
J | — —| sC
L - -
35— | ) - -
: i CLAYEY SAND: Light gray to orange, fine- to - -
1 2.0/2{ 0.1 | medwm-graineq, saturated - 10.1117.25
4
00—
109 —
_J -
10—
q
| :
-t
15—
.
|
20— |

PAGE 4 of 286687 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. WHF-2866-58-8
CLIENT: SOUTHNAVFACENGCOM PROJECT NQ: 7518~30
CONTRACTOR: Grounawater Protection Inc. TDATE STARTED: 12/09/92 COMPLTD: 12/09/92
METHOO: HSA CASE SIZE: SCREEN INT. PROTECTION LEVEL: O
TOC ELEV. FT MONITOR INST.: OVA TOT DPTH: 1I07FT. DPTH TO ¥ 96 FT.
LOGGED BY: N.Pagano WELL DEVELOPMENT DATE: SITE: 2866
w - g i %9} ::_(
= . LABORA TGRY; é EE SOIL/ROCK DESCRIPTION ‘§ § g 3
QW SAMPLE ID. Z 5 &3 ANO CCMMENTS &z © BLOWS/6-IN -
= @ Q < =& = T
w w o
x I s @ =
j } ! 0 By B POSTHOLE
o -
I =
L ’ _
1 —
I —=
! ' ; } [ — -—
85— i - =
' CLAYEY SAND: Red, fine~gramned, well-sorted, R
1 | 0.872] 1 | compacted ang hard. - - 2.2.3.4
| - -
{ | —T
4 | -
] | ———pu
10—
SILTY CLAY: Tan and red, compacted, dense,
4 10721 0 non-plastic. 3.5,10.10
4 o o Sw
15— ) .
SAND: Red and tan, fing- to medium-grained, .
- 1572 { O | well-gradeaq, rounded. sligntly compacted. . 6.8.8.7
| L
20—
SILTY CLAY: Mottled red, yellow, and tan, dense,
s 15/21 Q compacted, inelastic 3,356
] P
25—
SANDY CLAY: Mottled req, yeliow, and tan, dense,
p 1.2/2 | 0 | compacted, inelastic 4455
! |
4
i |

PAGE | of 286688 ABB ENVIRONMENTAL SERVICES. INC.




| TITLE: NAS Whiting Fieid Navy Exchange Service Staion
LOG of WELL: BORING NO. WHF ~2868-SB-8
CLIENT: SOUTHNAVFACENGCOM PROJECT NOQ: 7518-30
CONTRACTOR: Grounawater Protection [nc. DATE STARTED: 12/098/92 COMPLTD: 12/09/92
METHOD: HSA | CASE SIZE: SCREEN INT.. I PROTECTION LEVEL: D
TOC ELEV. FT. { MONITOR INST.: Ova TOT DPTH: 107FT. OPTH TO ¢ 98 FT.
LOGGED BY: N. Pagano ‘ WELL DEVELOPMENT DATE: SITE: 2866
. w - Q 73]

' 2 _ LaBORATORY = § e OIL/ROCK DESCRIPTIO 83 = F
- _L g o SOIL K N - a a _ =}
g w  SAMPLE ID. uf-s é g & AND COMMENTS Sz o BLOWS/6-IN z

- -
g U Continued from PAGE ! = 3 H
] SAND: Fine- to medium-grained, well-graded, Sw
- 1.5/2 1 0 | wetl-rounced, loose. 14458
1 |
g '
= ’ «® . SwW
i I e . 0
| | .o .
35— ‘ ‘
! SAND: Meaium=- to coarse-gramned grading to . 0
- 1.5/2 1 Q | fine-grained, some gravel, rounded. <0 5.7.7.9
® « O
A { s ® o
‘7 ® « @
~ .« ®
4 4 M
S A
40— o . YO,
| SANQD: white, fine- to medium -grained, well-rounded, J /) .
~ 1.5/2 o] micaceous, loose. Yy 4,6,10,9
4 Y.
( Yo,
1 S
i /A
/A
45— Y
S A
k! 2.0/2 1 - // 7101217
4 YO
/A
b /S A
K «® . SwW
® + O
50— “®
SAND: White, medium—- to coarse-grained, trace of ..
e 2.0/2| O | gravet, loose. <0 6.11,12,12
® « 8
) 2 «® o
® < O
- « ® .
. A M
YO,
55— S A
SAND: White, very fine- to fine-grained, well graded, /A
- "l ] . ist. 46,121
1.5/2 | micaceous. 2" clay layer near top, mois //4 6,12,16
i /A
/A
7 ///
) s/
/S
80—

|
IL PAGE 2 of 286688 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. WHF~2866-58-8
CLIENT: SOUTHNAVFACENGCOM | PROJECT NO: 7518-30
{ CONTRACTOR: Groungwater Protection Inc. OATE STARTED: 12/09/92 COMPLTD: 12/09/92
METHOD: HSA CASE SIZE: SCREEN INT.. PROTECTION LEVEL: O
TOC ELEV. F7. MONITOR INST.: OvaA TOT DPTH: I07FT. OPTH TO 7 96 FT.
LOGGED BY: N. Pagano WELL DEVELOPMENT DATE: SITE: 2866
. & - < o <
E - LABORATORY 2 § ; € SOIL/ROCK QESCRIPTION % 3 3 . E
& & SAMPLE 1D, E 5§ o8 ANO COMMENTS gz o BLOWS/6~IN z
A - =
g ¥ Continued from PAGE 2 = ? kS
] SAND: As above with some gravel, A M
2072 2 /A 8.15.17,16
! S
| | S A
‘, ! ! S A
P ] £
“ J ' « 8 . @ SwW
I ® « &
| 55— ! } N
i l SILTY SAND: Req, very tine-graned sand to silt with |« ® « ¢
-] i 18724 0 some |0 mm rounded gravel, mcaceous. Lo .» 5.10,14,14
® + 0 o
7 AR
v
70 vl
SILTY SAND: As apove without gravel. //4
1.8/2 Q //4 6,10.14,16
4 [ v/
| /A
i S A
i A
Y
ty7g— ] R /A
I SANC: White, very fine~grained to silty, mcaceous, Yoy
1 2.0/2 dary. - 1116.17.16
! | S A
4 S A
S A
4 S A
4 //// SM
80— ok
SANQC: White, fine- to medium-grained, angutar. ‘)
- 2.0/2 ' 7, 10,12.25,27
. s A
i P T/// 7
V/ /,
4 ‘A
< GM
B o
o o
85— ) :
SAND: White, fine- to coarse-grained with coarse oo
- 1.8/2 yellow gravet in iast 3", angular, some small clayey boo 12.15,18,33
sana lenses. Poo
o
] SN
=
SM
4 /////
90— /A
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TITLE: NAS Whiting Field Navy Exchange Service Staion

LOG of WELL:

BORING NO. WHF -2866-S8-8

CLIENT: SOUTHNAVFACENGCOM

PROJECT NQ: 7518-30

| CONTRACTQR: Grounawater Pratection [nc.
L

DATE STARTED: 12/08/92

COMPLTD: 12/09/92

METHOD: HSA CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D
TOC ELEV. FT. MONITOR INST.. OVA | TOT OPTH; 107FT. DPTH TO § 96 FT.
LOGGED BY: N. Pagano WELL DEVELOPMENT DATE: SITE: 2866
i = - ] ) « B
s [} 5 o (%} —
} E : LABORATORYE 8:" :E SOIL/ROCK DESCRIPTION g 8 S S
o -
L sawpLE D Z § § g AND COMMENTS Sz © BLOWS/6-IN -
hed 2] =7 = !
g ¥ Continued from PAGE 3 = a S
_] SAND: Tan with red and yeltow stripes, fine- to ////// SN ]
! -i medium-grained, sub- rounded. ‘.7 ) 16,21,29.23
! | v
2 ; /////l
| ‘} 3 }
I - / !
| i v,z = i
IR %4 ™
) i I ) Dd i
| 95— < 0 %
i J SAND: Req. very coarse~grained, angular, loose, wet. o o !
| 1.5/2 @ Ne 3327
_J } CLAY: Grey, stiff. o CL
] {
7 —
] —
00— =
. 2.0/2 12,1
5
1 ‘
105
] SILTY CLAY
- 1.5/2 hd 48,8.9
-
-
10—
4 Py
-4
15—
-{
]
7 |
7 I
i
120— i
PAGE 4 ot 286688 ABB ENVIRONMENTAL SERVICES, INC. '




TITLE: NAS Whiting Fieig Navy Exchange Service Staion

LOG of WELL:

BORING NO. WHF-2866-S8-9°

CLIENT: SCUTHNAVFACENGCOM

PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc.

| DATE STARTED: 12/09/92

COMPLTD: 12/09/92

METHOD: HSA CASE SIZE: W SCREEN INT.. PROTECTION LEVEL: D
TOC ELEV. F7T. MONITOR INST.: Ova W TOT DPTH: 12F T, OPTH TO J IO1FT.
LOGGED BY: N.Pagano WELL DEVELOPMENT DATE: SITE: 2866
- w - 9 %) <
E _ LaBORATORYZ & ; H SOIL/ROCK DESCRIPTION 83 g =
& . SAMPLE [D. g c= AND COMMENTS 3z © BLOWS/6~IN = |
o 0 o :’ - '6 v} !
x = = 0 = !
|
i T —  — -
j 0 -] st POSTHOLE ;
l | — |
] - = !
| - — |
§— _ I
(‘ CLAYEY SAND: Red and tan, mecum~-grained, - _
- 18721 0 well-sortied, maist. - - 4,114,147
1 I
0l | -
CLAYEY SAND: Mottled tan and red, medwum=-grained, |_ __
- 08/2y 0 well-sorted, hard, compacted. - - 41,713
] T Sw
Leisis
15— L .
SAND: Lignht reg to tan, fine- to medium~-gramned, k. .
4 12/2 | 0 | well-gradeq, trace of clay. = Roee 3,5.6.6
B SP
20— .
CLAYEY SAND: Mottled yeliow and redq, fine~gramned,
= 15/2 | 0 | well-sorted, hard, compacted. 3.3.55
- A
25—
SAND: Tan with yellow and red layers,
E 16721 0 medium-grained, well-sorted. 4,6.8.10
4 e SN
)7
30—

PAGE 1 of 286689 ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Field Navy Exchange Service Staion
LOG of WELL: BORING NO. WHF -2866-SB-3
CLIENT: SOUTHNAVFACENGCOM PROJECT NQ: 7518-30
CONTRACTOR: Grounawater Protection [nc. DATE STARTED: 12/08/92 COMPLTD: 12/09/32
METHOO: HSA { CASE SIZE: SCREEN INT.: PROTECTION LEVEL: O
| TOC ELEV. FT. ' MONITOR INST.: OVA TOT OPTH: 12F T. . DPTH TO § 101 FT.
LOGGED BY: N Pagano | WELL DEVELOPMENT DATE: SITE: 2866
- Q n
Z  LABORATORYZ g §'€ CRIPTIO g3 = 7
ot A z & SOIL/ROCK OESCRIPTION 3 > b
Gw saMpLE D X g g & AND COMMENTS g S BLOWS/6-IN =
v - -
g ¢ Continyed trom PAGE ! = 2 S
’ SAND: Fine- to megum-gramned, welt-gradaed, > 7] SM
‘; is/21 o | rouncea. cL 7.7.10.9
_‘ 1 ! SILTY CLAY: Gray. stff. E
; 1 . e
| i i s 74 M
] 1 P ////
] 35-—4 ; oo ‘ v s
I I ! SAND: Fine- to megium-grained. poorty graded “, 74
4 t 1.5/2 1 (>fines), angular, loose v, ///J 5.5,10.10
oo 5
L .
I i
] { . /—///'//
7))
40— ; v s
SAND: White with yellow layering, fine- to ;74 .
~ 15/21 0 medium-grained with very fine-gramed sand in last a // 4,10,12.20
3", well-rounded, loose. V////
T /A
\ } ‘s 7
/A
R «® . SW
® « O
o | o
SANQ: White. medium-grained with trace of angular ..
- 1.8/2 | O | coarse grains and gravel, weli-reunded sand grains, <0 7.10,12.28
MiCAceous. ¢
< o .
® e« O
-t « @ o
s« @
- « @ o
® « O
50— « o .
® o @
- 2.0/2 1 «® . 4,13,21,12
>~ ® « O
=1 = -« ® o
® « O
T « ® o
® « O
T s PR T
[ ] ®
55— « ® o
_ 20/2| 2 et 7.10,18.16 |
4 CLAY: white, wet. o 1
SM
4 L // A
7,7 )
l 60— | .
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| TITLE: NAS Whiting Field Navy Exchange Service Staion

{

LOG of WELL:

BORING NO. WHF-2866-S3-9

' CLIENT: SOUTHNAVFACENGCOM

{ CONTRACTOR: Groundwater Protection Inc.

PROJECT NO: 7518-30

DATE STARTED: 12/09/92

COMPLTD: 12/09/92

METHOO: HSA

CASE SIZE: SCREEN INT.

PROTECTICON LEVEL: D

TOC ELEV. FT.

MONITOR INST.: OVA TOT DPTH: 112F T,

‘BPTH TO ¥ 101 FT.

LOGGED BY: N.Pagano

WELL OEVELOPMENT DATE:

SITE: 2866

[$9}

— LABORATORYZ
o =

w SAMPLE ID. %
[%s]

DEPTH
RECOVERY

HEAOSPACE

{ppm)

SOIL/ROCK DESCRIPTION
ANO COMMENTS

Continued from PAGE 2

SYMBOL

BLOWS/6-IN

SOIL CLASS
WELL DATA

|
[
i
!
f
i

(o]
[

1 J RGN [N N N W— |

2.0/2

~ 1.8/2

B 1.9/2

- 1572

90—

i SAND: Tan ana yellow, fine- to medium-gramed,

N

SAND: white, fine- to medium-grained with some
gravel, anguiar, mc3ceous.

N Y fuiTHoLoGic

AN
NN
NN N
AN
.\ N \\\\\

~

(2]
<

5.8.5.12

AN
N

roundeq, harag, micaceous.

N,

NONNNNNN
NONNNNNN

NN\
NN N

Y,

SILTY SAND: White, silty to very fine-gramned,
well-rounded, compacted, micaceous, slightly damp.

SAND: Silty to very fine-grained, well-rounded,
compacteq, mcaceous, damp.

Y Y

S /A

ML

9.8.13,14

8.11,11,13

9,113,168

10.14,22.2S

SAND: Fine-grained with some 10 mm gravel, rounded,
loose, dry.

GM

24.28.27.27

sC

PAGE 3 of 286688
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TITLE: NAS Whiting Fieta Navy Exchange Service Staion

PAGE 4 of 286689

LOG of WELL: BORING NO. WHF-2866-58-9
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30
CONTRACTOR: Grounawater Protection Inc, DATE STARTED: 12/09/92 COMPLTD: 12/09/92
METHOO: HSA ! CASE SIZE: SCREEN INT.: PROTECTION LEVEL: D
TOC ELEV.. FT. J MONITOR INST.: OVaA TOT DPTH: 12F T. OPTH TO § Q1 FT,
LOGGED BY: N. Pagano | WELL DEVELOPMENT DATE: SITE: 2866
- o i, .
- s E 2. Zg ¢ =
~ . LABORACRYZ <o SOIL/ROCK DESCRIPTION Sa P a
G smmen 3 28 ANO COMMENTS gs 8 BLOWS/6-IN §
- =
g ¢ Continued from PAGE 3 = 2 E
SANDY CLAY: Tan, yellow and red. fine= to T~ sc
1 medium-grained. damp. - - 8.7,23.36
SP
i
%5 | !
: SANQ: Red, medium-gramned, rounded. well-sorted, !
ary. 15,36,41,68
J 0 G
1
9o
100— ‘ < 0d
SAND: Req, very coarse-grained, angular, loose, >O Di
4 1.9/2 oipNe 46.8.19
O D<
) 0. 5
g
- | 59 o]
——— CL
~ )
——
105 — .
SILTY CLAY: Mottied gray and red, very
~ 1.5/2 fine-grained, hard, inetastic. = 8.14,17,15
- |
|
.{
|
. om——
10— )
SILTY CLAY: Mottled tan, yellow and red, stiff.
e 1.2/2 8.10,10,12
-
15— |
] |
{
_ i
\
|
|
120 —

ABB ENVIRONMENTAL SERVICES, INC.




TITLE: NAS Whiting Fiel@ Navy Exchange Service Stawen

LOG of WELL: WHF -2866-MW!

BORING NO. NES-SB-5S

| CLIENT: SQUTHNAVFACENGCOM

PROJECT NO: 7518-30

;’ CONTRACTOR: Groundwater Protection Inc.

DATE STARTED: 1/08/82

COMPLTD: 1/08/82

METHOO: 4.25" HSA ) CASE SIZE: 4 inch

SCREEN INT.: 88.6-103.6

'PROTECTION LEVEL: O

TOC ELEV.. 17484 FT.

MONITGR INST.: Ova

TOT DPTH: 103 8F T.

DPTH TO ¥ 94.82FT.

PAGE | of 2866MWI

ABB ENVIRONMENTAL SERVICES, INC.

LOGGED BY: R.-Ourham/C. King WELL DEVELOPMENT DATE: 4/15/92 SITE: 2866
- w - <] 0 <
= LABORA ToRYE @ é H SOIL/ROCK DESCRIPTION g3 ué =
We saMPLEID. ¥ § g8 ANO COMMENTS 2z BLOWS/6-IN =
e o g 3 Eo 3 o
x T = A x
= =7 scC SR
’ - — T
4 - Sy
| —_— AN Ay
- [ — —
! - - 21STHOLE \4 \
__— _ \% 3
- -— _— I\
5 — i ] - - Y
b CLAYEY SAND: Dark brown to orange, very - = ‘41, >
4 15/2 1 0.2 | fine-graineq. - - £.5.6.8 \% 3
- - - NR
- — 4
4 - - YRy
EIES
4 p——— CL AR
Am—— A
I\
|O—“"‘ ! A 4
! SANQY CLAY: Orange=-Drown. NELN
. 12/2 | 0.3 _ 10,12,15,15 § {
CLAY: Red to buff, trace silt, trace fine sand. : N
- A
\ \]
A A
VR
4 /. ML g %
s s/ t ‘1
SAND: Orange-red to buff, silty. S A _ Ja
B 13/2 {1 0.4 S S A 10,12,12.12° \ | \1
| YO \4 \1
S A \1
1 ) o, 4 1
d — —| sC YR
S 4
—_ - \
o = y
CLAYEY SAND: Red-brown. . \
4 12/2 | o1 75.7.7 J
SANDY CLAY: Red-brown to yellow, moderate cL )R
1 { plasticity. N
- y
\ kxa
) A
25— h
A
B : 1572 | 0.1 18,9.8,10 h
CLAYEY SAND: Red-brown, very fine- to T sc A
7 medium-graned. S — A
4 - - 4
- ;SN N
310 /// ) 1Y
— A
SAND: Buff to light pink, very fine- to fine-grained. |~/ /
- 16721 0 /A 14.14,14,14 4
4 S A P
| /// > A
T ///1 SBS
. /A B
S A 4
35—




TITLE: NAS Whiting Field Navy Exchange Service Staion

LOG of WELL: WHF-2866-MH! BORING NO. NES-SB-5

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7518-30

CONTRACTOR: Groundwater Protection Inc. OATE STARTED: 1/08/92 COMPLTD: 1/08/92

[TETHOO; 4.25" HSA | case S1zE: 4 e SCREEN INT.: 88.6-103.6 | ‘PROTECTION LEVEL: D

I

TOC ELEV.. 17484 FT. TOT OPTH: 103.6F T. OPTH TO § 9482 FT.

| MONITOR INST. OVA

LOGGED BY: R. Qurham/C. King

! WELL OEVELOPMENT DATE: 4/15/92 SITE: 2866

w | wn e
= B T = E g E CRIP g 3 L‘g <
~ _. LABORATORY T g a SOIL/ROCK DESCRIPTION g S _ g
S sample o X 3 g g ANQ COMMENTS gz © BLOWS/6-IN Z
n -0 = Y]
£ ¥ Continued from PAGE ! = 2 E
] » SAND: Butf to pink to yellow-brown, very fine- to 7/ ML E‘ﬂ‘ A
- { 1272 0.4 | fine-graneq. e 15.14.14.12 1\4‘ P
B | /S A Wik
YO !41 4
T . M
- | Il " |4
AO—J __— - {“4 \4
CLAYEY SAND: Yellow-Drown. T NI
- Las2 | 0.2 ‘ , , :0.10.9.10 1 14
SAND: Buff to light pink, very fine- to fine-grained. / ML N
. /7 10
J yavd 4 |4
ays
7 — < Ry
m———] 4 |4
45— _ \
i SANDY CLAY: Yellow=-brown. | e——1 4 4
B 1.672 | 0.3 15,15.15.17 Y
SAND: Buff. very fine- to fine-grained. D 2 (4
e B
/S A |
J = o F y
S0
I ! SANDY CLAY: Yellow-brown. N
4 (17/2 ] QO _ 15.20,20,18 4 i1
SAND: Buff, very fine- to fine-grained, trace clay. sS4 oMm \¢| 3
- /A X
i Y. ¥ X
- // 4 |4
7 Y MM
55— S/ I3
/A
7 10/z | 0.0 CLAY: Mauve-colored. cL_| 15.20.26.32 ka B
7 / ML SRS
ND: ine- fine- ] X 4 |4
SAND: Buff, very fine- to fine-grained Yy N
= A A A
1 T 3
Y
80— - H 4
SANDY CLAY: Yellow-Drown to orange-brown. ) 3
4 1.4/2 | 0.1 , 20,30,32.35
SAND: Buff, very fine- to fine-grained, trace silt. S M ' I
- / /A S
} ///* 4 |4
M
- SM
V1. 4 [
85— : ‘7 1y
SAND: Buff to orange-yeliow, very fine- to Y, 7/, 4
- 09721 Q.2 medwum-grained. // 12,22,29.29 \4 A
ors \
7 v 1 |4
s
- L P 4 (4
J — —| sc g ;:4
- - \
70—l - = A

PAGE 2 of 2886MW! ABB ENVIRONMENTAL SERVICES, INC.




r

1 TITLE: NAS Whiting Fieid Navy Exchange Service Staion

LOG of WELL: WHF -2866-MW!

BORING NO. NES-SE-5

[ CLIENT: SOUTHNAVFACENGCGM

PROJECT NO: 7518-30

i CONTRACTQOR: Grounagwater Protection Inc.

DATE STARTED: 1/08/82

COMPLTD: 1/08/22

[METHOD: 425" HSA

| CASE SIZE: 4 ncn

SCREEN INT.:. 88.6-103.8

PROTECTION LEVEL: O

} TOC ELEV.; 17484 FT.

] MONITOR INST.: Ova

TOT DPTH: I03.6F 7.

"OPTH TQ § 94.82 FT.

PAGE 3 of 2866MMW!

ABB ENVIRONMENTAL SERVICES, INC,

— :
LOGGED BY: A. Durham/C. King | WELL DEVELOPMENT DATE: 4/15/92 SITE: 2866
i
w - Q 12} H
= LABORATORYZ i SOIL/ROCK DESCRIPTIO 83 2 :
=L ATORY T TR L/ROCK CESCRIPTION oa 3 - =
G osawpzlc ¥ S 88 AND COMMENTS 3¢ © BLOWS/6~IN g
- o )
g ¢ Continyeq from PAGE 2 = @ S
) CLAYEY SAND: Yellow-Drown. T~y osc 4 14
- 1672 | 1.3 19.20.20.2! WA
SAND: Buff, very fine- to medium-gramned with some L7, A SM 1 11
T | coarse quartz grains and occasional gravel. s M ‘
v s w R !
1 i // //{ i\;’ 4 i
Vv & 7 N
- | s 14 |4
! L 7, WA
75— . . s s 4 |4
' SANQ: Buff, very fine- to megium-grained. L // Y
E 18/2 1 0.2 // e 20.20.18.20 1 14
/ Y A\
~ // / \7 4
- V//// \4[ :
4 Y, 7, A |
% 7] S
80— ‘<, //T I
V / A A
4 17/2 1 0.0 7,74 15.15.19.19 v B
v s . 4 |4
s s nOR
7 L // 4 |4
/'/ e \ \4
= |
v
4 7, //1 "4 14
V/ // N
85— , . A 4 17
SANDC: Buff, fine~ to medium-grained with occasional V/- ‘<, M
1.7/2 2 i s 25.25.45.62
-} ] fine gravet. v, ]
4 s
v s
v s
_‘ = « ® o W =
® o+ @
90— . . . ' <. .
SANO: Dark pink to light pink, medium- to o . o
4 2.0/2| 0.2 { coarse-grained with some gravel, poorly sorted, ve . 15.20.20.30
4 saturated. o . 0 E
L =
ha ® « O 3
« @ o
95— -
£
- 1.5/2 1 0.0 ) 10.12,18,18
CLAY: Orange~red to yellow to tan, moderate to high CH
b plasticity, damp.
=
100— . .
_l CLAY: Red-orange to yetiow-tan, sitty, high
20/21 00 plasticity, damp. 3,444 =
B p—
| E
] !
105 — !







APPENDIX D

Field Methodologies

Wy






Soil Boring

Boreholes were advanced using a drill rig equipped with 4k%-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 l6-ounce glass jars and headspace analysis was performed
using an organic vapor analyzer (OVA) with a flame ionization decector (FID)
following Florida Department of Environmental Regulation (FDER) Chapter
17-770.200(2), Florida Administrative Code (FAC), guidelines. Additional
analysis was performed using a portable gas chromatograph (GC) calibrated to
detect benzene, toluene, ethylbenzene, xylenes (BTEX), methyl cert-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 QOVA and GC
screening procedure was to optimize monitoring well placement during the
investigation. The soil borings varied in depth from 50 te 117 feet below land
surface (bls). Upon completion of sampling, the borehole was filled with neat
cement {(Portland Type I) to approximactely 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 collected 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 should encompass seasonal water table
fluctuations. The well casings extend from the top of the screen to land
surface. A 20/30 grade silica filter pack 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 P

The groundwater levels were measured using an electronic water level indicator
with an accuracy to 0.0l foot. Water 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

WHIT2866.CAR
MVL02.93 D-1



/—————— PROTECTIVE STEEL CASING
LOCKING WELL CAP

1= SIS IS
= ==

CEHENT GROUT

30/65 FINE SAND SEAL

<7 WATER TABLE

T——

0.010 SLOT PYC SCREEN

e 20/30 SAND PACK

R A

NOT TO SCALE

FIGURE D-1

TYPICAL MONITORING WELL
CONSTRUCTION DETALL

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 Teflon™ bailer. Purging continued until water quality parameters
(specific conductance, temperature, and pH) had stabilized. Groundwater samples
were collected using an extruded Teflon™ 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, FAC.

Slug Tests

Slug testing was conducted as part of the Installation Restoration (IR)
investigation (ABB Environmental Services, Inc., 1992b)

WHIT2866.CAR
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APPENDIX E

Aquifer Parameter Calculations

Wy



Aquifer Parameter Calculations

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

V= (Kkei)/n @)

where

= seepage velocity in feet per day (ft/day),
= hydraulic conductivity in ft/day,

= hydraulic gradient, and

= estimated porosity.

3R

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 1.6x107°% 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., 1992b). Using these values, the average pore water velocity
was calculated as follows:

(9.55 ft/day » 0.0016 ft/ft)
0.23

V=

V = 0.07 ft/day

Wy
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