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MEMORANDUM
TO: Bryan Kizer
FROM: John Kaiser, Task Order Manager
Jim Williams, P.G.
Jeff Tarr
DATE: January 12, 1995

SUBJECT:  North Fuel Farm, Cecil Field
Deep Plume Technical Memorandum

INTRODUCTION ABB Environmental Services Inc. (ABB-ES) was contracted by the Naval
Facilities Engineering Command, Southern Division (SOUTHNAVFACENGCOM) to conduct a
preliminary contamination assessment (PCA) at the North Fuel Farm (NFF), United States Naval
Air Station, Cecil Field, Jacksonville, Florida. The investigation was conducted between October 4
and November 10, 1994. This, report in the form of a Technical Memorandum, describes the findings
of the PCA and presents the conclusions and recommendations for the site. It incorporates
comments from FDEP and Southern Division which were received during a conference call discussing
the draft report on December 19, 1994.

OBJECTIVE AND SCOPE The objective of the PCA was to collect soil and groundwater samples
to evaluate the vertical and horizontal extent of petroleum related groundwater contamination
associated with fuel leaks from tanks 76A and 76C at the NFF site. Samples of soil were collected
using split-spoons every 5 or 10 feet to approximately 100 feet below land surface (bls). A
Hydropunch ™ sampler was used to collect groundwater samples at nine locations every 20 feet from
land surface to approximately 100 feet bls. Groundwater and soil samples were screened on-site using
an HNU™ Model 311 portable gas chromatograph (GC). Groundwater samples that were collected
from the Hydropunch™ sampler were sent to a Florida Department of Environmental Protection
(FDEP) approved laboratory for analysis using USEPA Method 602 for benzene, ethylbenzene,
toluene, and total xylenes (BTEX).

SITE DESCRIPTION AND HISTORY The NFF is located at the northeast corner of "A"
Avenue and Loop Road at Naval Air Station (NAS) Cecil Field (Figure 1, Attachment A). The fuel
farm consists of six 595,000-gallon, interior-lined, asphalt-coated, steel, earth-mounded tanks which
contain JP-5 jet fuel. The tanks are numbered Tank 76 and 76A through Tank 76E. Tanks 76 and
76A were installed in 1952; the remaining tanks were installed in 1954. The associated piping is
corrosion-resistant-coated steel and is cathodically protected. In 1987 each tank was relined, and
overfill protection (high level alarms) was installed. Each tank has impressed-current-type corrosion
protection. Additionally, Tank 76 is equipped with an automatic shut-off system. All tanks are
gauged daily. During the time the NFF site has been in operation, numerous releases of jet fuel (JP-
5) have been reported. The most recent major release occurred on February 9 and 10, 1991, when
an estimated 900,000 gallons of JP-5 was released from Tank 76E and entered Sal Taylor Creek
(STC), located adjacent to tank 76E. JP-5 was subsequently observed at seven locations along STC
where the released fuel pooled at dams and containment areas (ponds).
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ABB-ES was contracted by SOUTHNAVFACENGCOM in 1991 to conduct a contamination
assessment (CA) to characterize and assess the vertical and horizontal extent of contamination at the
NFF and submit a contamination assessment report (CAR) to the FDEP. Thirty-seven soil borings,
26 shallow monitoring wells, and 4 deep monitoring wells were installed at the site. Soil and
groundwater samples were collected and analyzed for petroleum constituents of the kerosene
analytical group as defined in Chapter 17-770, Florida Administrative Code (FAC). ABB-ES
submitted a CAR for the NFF to the FDEP in June, 1992.

The Truck Stand, Facility 372, is located southeast of the NFF. ABB-ES performed a CA at the site
during June through September 1991 to identify petroleum contaminants at the site and assess the
degree and extent of petroleum contamination in soils and in the surficial aquifer beneath the site.
Soil and groundwater contamination at the Truck Stand site is associated with fuel releases which
typically occur during tanker truck refueling operations. A CAR was submitted for the Truck Stand
in May, 1992.

ABB-ES field personnel returned to the NFF again in January 1994 and installed three additional
shallow monitoring wells (CEF-076-31, CEF-076-32, and CEF-076-34) and one two-stage deep
monitoring well (CEF-076-33D). The additional monitoring wells were installed at the request of the
FDEP.

The FDEP requested additional soil and groundwater data be obtained at both the NFF and Truck
Stand sites and reported as addenda to the NFF and Truck Stand CARs. The FDEP also requested
that the 900,000 gallon JP-5 spill area be assessed and the CARs for the JP-5 spill area and the
affected sites along STC be submitted together with the CAR addenda (CARA) for the NFF and
Truck Stand sites (hereafter referred to as the North Fuel Farm Area [NFFA] sites). The CAR and
CARA for the NFFA sites were submitted to the FDEP in July, 1994.

Supplemental field investigations performed at the NFF site in February and March 1994 indicated
that petroleum contamination in groundwater in the existing vertical extent monitoring well (CEF-
076-28D) exceeded the FDEP target cleanup level for benzene. (As a convenience, monitoring well
prefix "CEF-076" will be replaced with "MW" in the text, tables, and figures in this Technical
Memorandum.) The concentration of benzene in monitoring well MW-28D was 750 parts per billion
(ppb) in February, 1994. The well was resampled on May 5, 1994, because it was determined that
contamination from above the screened interval (80 feet to 90 feet bls) was drawn into the well
during purging. Well MW-28D was purged at a lower flow rate to reduce the possibility of
contamination being drawn into the screen from above. The concentration of benzene following the
May, 1994 sampling event was 43 ppb. Intermediate and deep groundwater monitoring wells (MW-
39D, MW-40D, and MW-41D) were installed in May 1994, near and downgradient to well MW-28D
to obtain additional data on the extent of groundwater contamination. Petroleum contamination was
detected in all four monitoring wells. The extensive contamination appeared to be migrating at
depths ranging from approximately 35 feet to 100 feet below land surface (bls). Analytical results
from groundwater samples from shallow monitoring wells (15 feet bls) in this area (MW-6, MW-21,
and MW-29) were below detection limits.

Monitoring wells MW-39D and MW-40D were advanced to 65 feet bls and 55 feet bls, respectively.
Deep well MW-41D was advanced to 118.5 feet bls. Six-inch polyvinyl chloride (PVC) surface casing
was set in intermediate monitoring wells MW-39D, MW-40D, and deep well MW-41D at depths of
30 feet and 105 feet respectively. The wells were installed with 10 feet of 0.010 slot PVC well screen.
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Following installation of MW-39D, MW-40D, and MW-41D, groundwater samples were collected
from all accessible monitoring wells associated with the NFF site. A total of 33 groundwater samples
were collected in February and May 1994 and analyzed using U.S Environmental Protection Agency
(USEPA) methods for kerosene analytical compounds as defined in Chapter 17-770, FAC.
Monitoring well MW-39D contained 7,400 ppb benzene and 12,900 ppb total BTEX. Monitoring
well MW-40D contained 6,800 ppb benzene and 12,600 total BTEX. MW-41D contained 2.3 ppb
benzene and 3.4 ppb total BTEX.

Storage tank maintenance and repair records that were made available to ABB-ES during the
supplemental investigation indicated that several holes were discovered in NFF tanks 76, 76A, and
76C. The tanks were repaired approximately 1 to 2 years after the tanks had been put into service.
Based on storage tank records and laboratory analytical results from monjtoring wells MW-28D, MW-
39D, MW-40D, and MW-41D, ABB-ES believes considerable quantities of fuel had leaked from the
NFF storage tanks approximately 35 to 40 years ago. Hydraulic conductivity measurements obtained
from aquifer slug test data indicate the fuel apparently migrated 500 to 800 feet downgradient from
the NFF. After discussing the circumstances at the NFF site with the FDEP, it was agreed that the
addendum to the previously submitted CAR and Remedial Action Plan (RAP) for the NFF site
should be submitted separately from the other NFFA sites.

SITE SPECIFIC HYDROGEOLOGY The Holocene to Pliocene undifferentiated deposits that
contain the surficial aquifer are of variable thickness at NAS Cecil Field. At the NFF, these deposits
are approximately 90 feet thick. The sediments generally constitute a coarsening-downward sequence.
From land surface to approximately 50 feet bls, the sediments are typically fine- to very fined-grained,
brown to tan, quartz sand and silt. From 50 to approximately 90 feet bls the sediments become silty
to clayey, gray to green, quartz sands with intermittent, olive green clay stringers, beginning at
approximately 55 feet bls. At approximately 90 feet bls the deposits are characteristically gray to
green dolomitic clayey sands with phosphates and shell fragments. It is likely these latter deposits
constitute the base of the Pliocene Age deposits or the uppermost parts of the Miocene Age
Coosawhatchie Formation (Hawthorn Group).

Measured depth to water varied across the site from 1 to 4 feet bls in the shallow wells and from 4
to 8 feet bls in the deep wells. It is likely that the coarsening-downward sequence and the deeper
clay stringers act as a semi-confining unit, separating the surficial aquifer into upper and lower parts,
thus the difference of water level depths between the shallow and the deep wells. The water table
surface approximately parallels topography; thus, groundwater flow direction in the shallow wells is
radial around the tank farm. The groundwater flow direction in the lower part of the surficial aquifer
was not estimated because deep wells, screened at various intervals, were installed. Additional deep
monitoring wells, screened at the same depth intervals are needed to accurately determine
groundwater flow direction in the deeper aquifer.

SUMMARY OF FIELD INVESTIGATION

Soil and Groundwater Screening Both soil and groundwater samples were collected at the NFF
in October and November 1994 to address the presence of high benzene and volatile organic aromatic
(VOA) contamination in groundwater samples obtained from intermediate and deep monitoring wells
at the NFF. Samples were collected using a Hydropunch™ in conjunction with conventional hollow-



stem auger (HSA) and/or mud rotary drilling techniques (see the NFF CAP Field Investigation
section for a description of the Hydropunch ™ methodology). Hydropunch™ locations were initiated
at a location near the west bank of STC. The strategy for delineating the vertical and horizontal

extent of contaminated groundwater was to start at Hydropunch"'M locat10n HP-1 (Attachment A)
near the west bank of STC, approximately 350 feet east of tanks 76A and 76C. Subsequent locations
were spaced at 150- to 200-foot intervals in a radial pattern from areas where contamination was

detected. Groundwater analvtical data was submitted to Quanterra Iaboratories in Tamna. Florida
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for rapid analysis. A 24-hour turnaround time allowed ABB-ES field personnel to make decisions
on where to advance the next Hydropunch™ location. Hydropunch™ sample locations HP-1, HP-2,
HP-3, HP-4, and HP-5 were advanced on the west side of STC.

During the CA at the JP-5 spill site, benzene was detected in monitoring well MW-17D. The
concentration of benzene in the groundwater sample from MW-17D was 47 ppb in May, 1994. It is
possible that the contaminant plume from Tanks 76A and 76C may have migrated as far as the JP-5
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site (Attachment A). If significant groundwater contamination was found at initial Hydropunch™
locations HP-1, HP-2, HP-3, HP-4, and HP-5, then additional Hydropunch ™ locations were advanced
further away radially from the source area on the east side of STC and south of the NFF. A total
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40-, 60-, 80-, and 100-foot intervals.

The preliminary soil investigation included advancing 9 soil borings, using HSA and/or mud rotary
drilling techniques in conjunction with split-spoon samplers every 5 feet. During drilling operations
at Hydropunch™ location HP-1, flowing sands were encountered, causing ABB-ES field personnel
to switch to mud rotary drilling. The change from conventional HSA to mud rotary drilling increased
field production, groundwater sampling, collection of data, and saved considerable time. Soil samples
were screened by headspace analysis using an Organic Vapor Analyzer (OVA) equipped with a flame
ionization detector (FID). Although soil samples from the deeper sample intervals were saturated,
these samples were screened with an OVA as an indication of potential groundwater contamination.
The OVA soil headspace screening results are provided in Attachment B.

In addition, soil samples were screened in the field using a HNU™ Model 311 portable gas
chromatograph (GC) equipped with a photoionization detector (PID). Soil samples were initially
collected from each Hydropunch ™ location using split-spoon samplers every 5 feet. Due to project
time constraints, soil sampling intervals were extended to every 10 feet. The GC was calibrated to
analytical standards containing BTEX (benzene, toluene, ethylbenzene, p-xylene, m-xylene, and o-
xylene (reported as total xylenes)). The GC results indicate soil contamination exists at the following
Hydropunch ™ locations: HP-1, HP-2, HP-3, HP-4, HP-5, and HP-15. The GC screening results are
provided in Attachment C.

Groundwater Sampling and Analysis. Groundwater samples were collected at 20-foot intervals
from nine Hydropunch™ locations (HP-1 through HP-6, HP-9, HP-14, and HP-15) and sent to
Quanterra, Inc. in Tampa, Florida. Samples were analyzed using a 24-hour rapid turnaround time
for selected volatile organics (i.e. BTEX) in accordance with USEPA Method 602. Laboratory

analytical results revealed total BTEX concentrations in excess of 50 ppb in HP-1 (47 feet bls, 60 feet
bls, and 80 feet bls), HP-2 (60 feet bls), HP-3 (63.5 feet bls), HP-4, (60 feet bls), HP-5 (60 feet bls),

42 OV 2Lt Vi, 221 \UV AL Vs, 22T U2 it Ul \TY ATl DS ivoe o

and HP-9 (80 feet bls)
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Table 1
Summary of Hydropunch Groundwater Analytical Results
October-November, 1994
Technical Memorandum

North Fuel Farm Deep Plume
NAS Cecil Field, Jacksonville, Florida

Hydropunch Contaminant
Boring Location
and Sampling Depth Benzene Toluene Ethylbenzene Total Xylenes Total BTEX Detection Limit

HP-1, 20’ NA NA NA NA NA NA
HP-1, 47* 1400 ND 200 830 2,430 20
HP-1, 60’ 2200 ND ND 140 2,340 100
HP-1, 80’ 72 ND 3.8 46 121.8 2.0
HP-1, 100’ 6.8 ND ND 5.7 12.5 1.0
HP-2, 20’ ND ND ND ND ND 1.0
HP-2, 40° ND ND ND ND ND 1.0
HP-2, 60’ 110 ND 1 ND 111 1.0
HP-2, 80’ 25 ND ND ND 25 1.0
HP-2, 100’ 4.6 ND ND ND 4.6 1.0
HP-3, 23.5' ND ND ND ND ND 1.0
HP-3, 40’ NA NA NA NA NA NA
HP-3, 63.5' 11 ND ND 230 241 5.0
HP-3, 84.5' 3.0 ND ND 7.5 10.5 2.0

HP-3, 99.5" ND ND ND ND ND 1.0
HP-4, 20* ND 6.9 3.1 17 27 1.0




Hydropunch Contaminant
Boring Location
and Sampling Depth Benzene Toluene Ethylbenzene Total Xylenes Total BTEX Detection Limit

HP-4, 40" ND 1.4 ND 3.6 5 1.0
HP-4, 60’ ND 16 7.6 41 64.6 1.0
HP-4, 80’ ND ND 2.0 7.7 9.7 1.0
HP-4, 100’ ND 2.0 ND 3.7 5.7 1.0
HP-5, 20’ ND ND ND ND ND 1.0
HP-5, 40’ ND ND ND ND ND 1.0
HP-5, 60’ 28 ND 23 740 861 10
HP-5, 80’ ND ND 1.2 10 11.2 1.0
HP-5, 100’ 24 ND ND 1.1 25.1 1.0
HP-6, 20’ ND ND ND ND ND 1.0
HP-6, 40’ ND ND ND ND ND 1.0
HP-6, 60" ND ND ND ND ND 1.0
HP-6, 80’ ND ND ND ND ND 1.0
HP-6, 100’ 1.9 ND ND 8.1 10 1.0
HP-9, 20’ ND ND ND ND ND 1.0
HP-9, 40’ ND ND ND ND ND 1.0
HP-9, 60’ ND ND ND ND ND 1.0
HP-9, 80’ 1700 ND 44 330 2,074 20
HP-9, 100’ ND ND ND ND ND 1.0




Hydropunch

Contaminant

Boring Location
and Sampling Depth Benzene Toluene Ethylbenzene Total Xylenes Total BTEX Detection Limit
HP-14, 20' ND ND ND ND ND 1.0
HP-14, 40’ ND ND ND ND ND 1.0
HP-14, 59° ND ND ND ND ND 1.0
HP-14, 80’ ND ND ND ND ND 1.0
HP-14, 99° ND ND ND ND ND 1.0
HP-15, 20’ ND ND ND ND ND 1.0
HP-15, 40’ ND ND ND ND ND 1.0
HP-15, 60’ ND ND ND ND ND 1.0
HP-15, 80’ ND ND ND ND ND 1.0
HP-15, 100’ 20 ND 1.1 8.0 29.1 1.0

Notes:

Concentrations in micrograms per liter {(ua/L)

NA - sample not analyzed in laboratory

ND - none detected




Table 2

Summary of Monitoring Well Groundwater Analytical Results, 1994
February, March, and May, 1994
Technical Memorandum
North Fuel Farm Deep Plume
NAS Cecil Field, Jacksonville, Florida

MOT :lezgnwe" ;’:;:ll] S;:::t:\r;;d Contaminant
(feet) (ft. bls) Benzene Toluene Ethylbenzene Total Xylenes Total BTEX
e ————————— ———— —— — — ——  ——— ——————"—"‘"‘$F° "
' TRUCK STAND
CEF-372-06 12.04 2.0-12.04 ND ND ND ND ND
CEF-372-07 11.68 2.0-11.58 ND ND ND ND ND
CEF-372-08 11.48 2.0-11.48 ND ND ND ND ND
CEF-372-13 10.95 1.5-10.95 11 ND 11 46 68
CEF-372-16D 35.88 30.0-35.88 4.3 1.0 9.8 17 32
NORTH FUEL FARM
CEF-076-04! 25.0 5.0-25.0 FP/1.2 FP/ND FP/ND FP/9.8 FP/11
CEF-076-05 15.0 5.0-15.0 4.1 17 19 110 150
CEF-076-06 15.0 5.0-15.0 ND ND ND ND ND
CEF-076-07 156.0 5.0-15.0 ND ND ND ND ND
CEF-076-19 12.0 2.0-12.0 ND 2.1 1.4 ND 3.5
CEF-076-20 12.0 2,0-12.0 ND ND ND ND ND
CEF-076-21 12.0 2.0-12.0 ND 1.1 ND ND 1.1
CEF-076-22 12.0 2.0-12.0 2.0 ND 1.7 . ND 3.7
CEF-076-27D 76.0 66.0-76.0 ND ND ND ND ND
CEF-076-28D" 90.0 80.0-90.0 750 ND ND 130 880




Table 2

Summary of Monitoring Well Groundwater Analytical Results, 1994

Technical Memorandum

February, March, and May, 1994

North Fuel Farm Deep Plume
NAS Cecil Field, Jacksonville, Florida

Monitoring Well

Total

Screened

Contaminant

Location Depth Interval
(feet) (ft. bls) Benzene Toluene Ethylbenzene Total Xylenes Total BTEX |

(e s e — — ———————— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— ——————————  — —— ——  — — — ¥ — ——

CEF-076-28D" 90.0 80.0-90.0 43 ND ND ND 43
CEF-076-29 12.76 2.76-12.76 ND ND ND 6.6 6.6
CEF-076-30 12.20 2.20-12.20 ND ND ND ND ND

CEF-076-33D 35.0 30.0-35.0 ND ND ND ND ND
CEF-076-34 5.5 0.5-5.5 ND ND ND 6.0 6.0

CEF-076-39D 65.0 55.0-65.0 7,400 ND 1,000 4,500 12,900

CEF-076-40D 55.0 45.0-65.0 6,800 100 1,100 4,600 12,600

CEF-076-41D 119.0 109.0-119.0 2.3 ND ND 1.1 3.4

JP-5 SPILL AREA
CEF-JP5-01 10.0 5.0-10.0 ND ND ND 1.3 1.3
CEF-JP5-02 7.0 2.0-7.0 ND ND ND ND ND
CEF-JP5-03 6.5 1.5-6.5 ND ND ND ND ND
CEF-JP5-04 6.0 1.0-6.0 ND ND ND ND ND
CEF-JP5-05 5.5 0.5-5.5 ND 6.0 ND ND 6.0
CEF-JP5-06 6.5 1.5-6.5 ND 6.9 ND ND 6.9
CEF-JP5-07 7.5 2.5-7.5 ND ND ND ND ND
CEF-JP5-08 7.5 2.5-7.5 ND ND ND ND ND
CEF-JP5-09 6.5 1.5-6.5 ND ND ND ND ND




Table 2

Summary of Monitoring Well Groundwater Analytical Results, 1994
February, March, and May, 1994
Technical Memorandum
North Fuel Farm Deep Plume
NAS Cecil Field, Jacksonville, Florida

Monitoring Well Total Screened Contaminant
Location Depth Interval
(feet) (ft. bls) Benzene Toluene Ethylbenzene Total Xylenes Total BTEX
CEF-JP5-10 5.5 0.5-5.6 ND ND ND ND ND
CEF-JP5-11 5.5 0.5-5.5 FP FP FP FP FP
CEF-JP5-12 11.0 1.0-11.0 1.8 3.2 11 40 56
CEF-JP5-13 11.0 1.0-11.0 ND ND ND ND ND
CEF-JP5-14 11.0 1.0-11.0 200 3.0 19 58 280
CEF-JP5-15 5.5 0.5-5.5 1.2 54 1.7 55 119
CEF-JP5-16 11.0 1.0-11.0 ND ND ND ND ND
CEF-JP5-17D 35.0 30.0-356.0 47 ND 2.4 3.3 53

! . Monitoring well sampled below the free product-groundwater interface; sampled on February 24, 1994 and March 7, 1994.
¥ - Monitoring well CEF-076-28D sampled twice.

Notes: Concentrations in micrograms per liter (ug/L), equal to parts per billion (ppb)
ND - none detected
FP - Free petroleum product in well, no sample collected.




Groundwater analytical results from selected monitoring wells, including screened intervals, are
provided in Table 2. Groundwater samples were also collected at various Hydropunch™ sampling
depths and analyzed using the GC. Selected groundwater samples were filtered through a peristaltic
pump, analyzed by Quanterra, and compared with unfiltered hydropunch groundwater samples.

CONCLUSIONS The GC screening data, Hydropunch™ groundwater analytical results from
Quanterra Inc. and groundwater analytical data from monitoring wells MW-28D, MW-39D, MW-40D,
and MW-41D indicate that the groundwater is contaminated with benzene and total VOAs at various
depths to at least 100 feet below land surface (bls). Due to budgetary and time constraints, only nine
of the proposed twenty Hydropunch™ sampling locations were advanced at the NFF. Additional
groundwater screening data would reduce the number of groundwater monitoring wells needed to
delineate the horizontal and vertical extent of the contaminant plume.

The greatest concentrations of VOAs are near the source area (tanks 76A and 76C) in monitoring
wells MW-28D, MW-39D, and MW-40D, and approximately 350 feet East of the source area at
hydropunch location HP-1. Total VOA concentrations at Hydropunch HP-1 were 2,430 ppb at 47’
bls, 2,340 ppb at 60 feet bls, 121 ppb at 80 feet bls, and 12.5 ppb at 100 feet bls. Total VOA
concentration maps at 20 feet bls, 40 feet bls, 60 feet bls, 80 feet bls, and 100 feet bls are provided
in Attachment A.

A clayey-sand layer is present across the study area. Lithologic soil boring logs indicate that the
clayey-sand is at approximately 55 feet bls and extends to approximately 80 feet bls. However,
stringers of clay and/or clayey-sand do occur above 55 feet in some hydropunch locations (HP-6).
Due to high VOA concentrations at hydropunch location HP-1 and absence of VOAs at hydropunch
location HP-6 (located on the east side of STC), it appears that the clayey-sand retards the vertical
movement of the contaminant plume at approximately 55 feet bls on the west side of STC.
Therefore, the clayey-sand may be acting as a semi-confining layer at approximately 55 feet bls (hence
the high VOA concentrations at 60 feet bls) with the contaminant plume migrating beneath the
clayey-sand at various depths that contain porous sand zones. Lithologic cross-sections A-A’
(northwest-southeast), B-B’ (east-west), and a fence diagram with total VOA concentrations at 20
foot intervals are provided in Attachment A. Lithologic soil boring logs from Hydropunch ™ locations
and monitoring wells MW-28D, MW-39D, MW-40D, and MW41D are provided in Attachment D.

RECOMMENDATIONS The screening data indicates that additional groundwater monitoring
wells, screened at various depths are warranted. The soil appears to be excessively contaminated in
lithologic zones that have high groundwater contamination. Groundwater monitoring wells MW-39D,
MW-40D, and MW-41D are set in clayey-sand, sand, and dolomitic-clayey-sand, respectfully, near the
source area. It appears the clayey-sand is retaining most of the contamination west of STC and
migrating beneath the clayey-sand through porous sand zones across the site (HP-9 contains sand at
80 feet bls with a total VOA concentration of 2,074 ppb).

Due to a minimal number of Hydropunch™ groundwater analytical data obtained during the PCA,
ABB-ES is proposing to advance a minimum of 39 groundwater monitoring wells in the areas shown
in Figure 10, Attachment A. Additional groundwater monitoring wells may have to be installed if
significant groundwater contamination is detected at perimeter monitoring wells. Groundwater
monitoring wells will be installed using mud-rotary drilling techniques with 5 feet of slotted PVC well
screen. A portable HNU™ Model 311 portable GC will be used to screen groundwater samples or



groundwater samples will be sent to a laboratory for quick turnaround time. The GC screening and
laboratory analysis will allow the onsite Field Operations Leader and Technical Lead judicial decisions
on well placement and monitoring well screened intervals. Screened intervals will be selected based
on the GC and/or lab analyses. A CAR will be submitted to the FDEP after the horizontal and
vertical extent of the contaminant plume is completely delineated.
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Table 3

Technical Memorandum
North Fuel Farm Deep Plume
Naval Air Station Cecil Field

Jacksonville, Florida

October-November, 1994

Summary of OVA Headspace Soil Screening Results

Sample I.D Depth (feet) Concentration (ppm)
HP-1 5-7 N/A
HP-1 10-12 110
HP-1 15-17 40
HP-1 20-22 250
HP-1 25-27 35
HP-1 32-34 2
HP-1 38-40 10
HP-1 43-45 130
HP-1 47-49 12
HP-1 5254 1,300
HP-1 60-62 800
HP-1 65-67 140
HP-1 70-72 110
HP-1 75-77 9
HP-1 80-82 NO SAMPLE COLLECTED
HP-1 85-87 ND
HP-1 90-92 7
HP-1 95-97 10
HP-1 100-102 20
HP-2 1012 280
HP-2 20-22 ND
HP-2 30-32 1,000
HP-2 40-42 300
HP-2 50-52 1,500
HP-2 60-62 200
HP-2 70-72 38




Sample LD Depth (feet) Concentration (ppm)
HP-2 80-82 50
HP-2 90-92 90
HP-2 100-102 N/A
HP-3 5-7 ND
HP-3 10-12 ND
HP-3 15-17 ND
HP-3 20-22 ND
HP-3 25-27 ND
HP-3 30-32 ND
HP-3 35-37 ND
HP-3 40-42 ND
HP-3 45-47 ND
HP-3 50-52 ND
HP-3 55-57 ND
HP-3 60-62 ND
HP-3 65-67 ND
HP-3 70-72 15
HP-3 75-77 ND
HP-3 80-82 120
HP-3 85-87 50
HP-3 80-92 ND
HP-3 95-97 ND
HP-4 10-12 160
HP-4 20-22 1,800
HP-4 30-32 70
HP-4 40-42 800
HP-4 50-52 700
HP-4 60-62 850
HP-4 70-72 70
HP-4 80-82 48




Sample I.D Depth (feet) Concentration (ppm)
HP-4 90-92 44
HP-5 10-12 9
HP-5 20-22 ND
HP-5 30-32 1
HP-5 40-42 3
HP-5 50-52 10
HP-5 60-62 24
HP-5 70-72 16
HP-5 80-82 1
HP-5 90-92 2
HP-5 100-102 2
HP-6 10-12 10
HP-6 20-22 30
HP-6 30-32 15
HP-6  40-42 ND
HP-6 50-52 6
HP-6 60-62 ND
HP-6 70-72 ND
HP-6 80-82 ND
HP-6 90-92 ND
HP-6 100-102 ND
HP-9 10-12 16
HP-9 20-22 ND
HP-9 30-32 ND
HP-9 40-42 20
HP-9 50-52 7
HP-9 60-62 38
HP-9 70-72 18
HP-9 80-82 ND
HP-9 90-92 N/A




Sample I.D Depth (feet) Concentration (ppm)
HP-9 100-102 ND
HP-14 10-12 ND
HP-14 20-22 ND
HP-14 30-32 ND
HP-14 40-42 ND
HP-14 50-52 ND
HP-14 60-62 4
HP-14 70-72 5
HP-14 80-82 ND
HP-14 90-92 2
HP-15 10-12 ND
HP-15 20-22 3
HP-15 30-32 2
HP-15 40-42 ND
HP-15 50-52 ND
HP-15 60-62 ND
HP-15 70-72 ND
HP-15 80-82 ND
HP-15 90-92 ND

ppm = paris per million
N/A = Not analyzed
ND = None detected
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Table 4

Summary of Gas Chromatograph Analytical Data
Technical Memorandum
North Fuel Farm Deep Plume
NAS Cecil Field, Jacksonville, Florida
October-November, 1994

I Saturated Soils |

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX
Location and
Sampling Depths Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry
HP-1, 5-7 ND ND ND ND ND
HP-1, 10-12 ND ND ND ND ND
HP-1, 15-17 ND ND ND ND ND
HP-1, 20-22 ND ND ND ND ND
HP-1, 25-27 ND ND ND ND ND
HP-1, 32-34 ND ND ND ND ND
HP-1, 38-40 ND ND ND ND ND
HP-1, 43-45 ND ND ND ND ND
HP-1, 47-49 ND ND ND ND ND
HP-1, 52-54 ND ND ND ND ND
HP-1, 55-57 54 4.3 ND 2.6 2.1 41 33 49 39
HP-1, 60-62 1.2 <1 ND ND 18 14 19 <15
HP-1, 65-67 <1 ND ND 1.4 1.2 1.4 1.2
HP-1, 70-72 ND ND ND ND ND
HP-1, 75-77 ND ND ND ND - ND
HP-1, 80-82 ND ND ND ND ND
HP-1, 85-87 ND ND ND ND ND




Saturated Soils

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX
Location and
Sampling Depths Wet I Dry Wet Dry Wet Dry Wet Dry Wet Dry
HP-1, 95-97 ND ND ND ND ND
HP-1, 100-102 ND ND ND ND ND
HP-2, 10-12 ND ND ND ND ND
HP-2, 20-22 ND ND ND ND ND
HP-2, 30-32 ND ND ND ND ND
HP-2, 40-42 ND ND ND ND ND
HP-2, 50-52 29 23 ND ND 5.2 4.1 34 27
HP-2, 60-62 7.4 5.9 ND ND ND 7.4 5.9
HP-2, 70-72 ND ND ND ND ND
HP-2, 80-82 ND ND ND ND ND
HP-2, 90-92 ND ND ND ND ND
HP-2, 100-102 ND ND ND ND ND
HP-3, 5-7 ND ND ND ND ND
HP-3, 10-12 ND 14 9.7 ND ND 14 9.7
HP-3, 15-17 ND 63 45 ND ND 63 45
HP-3, 20-22 ND ND ND ND ND
HP-3, 25-27 ND 21 17 ND ND 21 17
HP-3, 30-32 ND ND ND ND ND
HP-3, 35-37 ND ND ND ND ND
HP-3, 40-42 ND ND ND ND ND
HP-3, 45-47 ND ND ND ND ND




Saturated Soils

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX
Location and

Sampling Depths - Wet | Dry Wet | Dry Wet I Dry Wet I Dry Wet | Dry
HP-3, 50-52 ND ND ND ND ND
HP-3, 55-57 ND ND ND ND ND
HP-3, 60-62 ND ND ND 12 9.8 12 9.8
HP-3, 65-67 ND ND ND <1 <1
HP-3, 70-72 ND ND ND ND ND
HP-3, 75-77 ND ND ND ND ND
HP-3, 80-82 ND ND ND ND ND
HP-3, 85-87 ND ND ND ND ND
HP-3, 90-92 ND ND ND ND ND
HP-3, 95-97 ND ND ND ND ND
HP-4, 10-12 ND ND ND 14 11 14 11
HP-4, 20-22 ND ND ND ND ND
HP-4, 30-32 ND ND ND ND ND
HP-4, 40-42 ND ND ND 13 10 13 10
HP-4, 50-52 ND ND ND ND ND
HP-4, 60-62 ND ND ND 19 15 19 15
HP-4, 70-72 ND ND ND ND ND
HP-4, 80-82 ND ND ND ND ND
HP-4, 90-92 ND ND ND ND ND
HP-5, 10-12 ND ND ND ND ND
HP-5, 20-22 ND ND ND ND ND




Saturated Soils

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX
Location and
Sampling Depths Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry
HP-5, 40-42 ND ND ND ND ND
HP-5, 50-52 7.6 6.2 ND <1 o > 2 "
HP-5, 60-62 23 2.0 ND ND ND >2.3 2.0
HP-5, 70-72 ND ND ND ND ND
HP-5, 80-82 ND ND ND ND ND
HP-5, 90-92 ND ND ND ND ND
HP-5, 100-102 ND ND ND ND ND
HP-6, 10-12 ND ND ND ND ND
HP-6, 20-22 ND ND ND ND ND
HP-6, 30-32 ND ND ND ND ND
HP-6, 40-42 ND ND ND ND ND
HP-6, 50-52 ND ND ND ND ND
HP-6, 60-62 ND ND ND ND ND
HP-6, 70-72 ND ND ND ND ND
HP-6, 80-82 ND ND ND ND ND
HP-6, 90-92 ND ND ND ND ND
HP-6, 100-102 ND ND ND ND ND
HP-9, 10-12 ND ND ND ND ND
HP-9, 20-22 ND ND ND ND ND
HP-9, 30-32 ND ND ND ND ND
HP-9, 40-42 ND ND ND ND ND




Saturated Soils

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX
Location and
Sampling Depths Wet | Dry Wet Dry Wet Dry Wet Dry Wet Dry
HP-9, 60-62 ND ND ND ND ND
HP-9, 70-72 ND ND ND ND ND
<1 <1 <2
HP-9, 80-82 ND ND
1.1 <1 2.1 1.8 3.2 <2.8

HP-9, 90-92 1.6 1.3 ND ND ND 1.6 1.3
HP-9, 100-102 <1 ND ND ND <1
HP-14, 10-12 ND ND ND ND ND
HP-14, 20-22 ND ND ND ND ND
HP-14, 30-32 ND ND ND ND ND
HP-14, 40-42 ND ND ND ND ND
HP-14, 50-52 ND ND ND ND ND
HP-14, 60-62 ND ND ND ND ND
HP-15, 40-42 ND ND ND ND ND
HP-15, 10-12 ND ND ND ND ND
HP-15, 20-22 ND ND ND ND ND
HP-15, 30-32 ND ND ND ND ND




Saturated Soils

Hydropunch Boring Benzene Toluene Ethylbenze Total Xylenes Total BTEX

Location and

Sampling Depths Wet Dry Wet Dry Wet Dry Wet Dry Wet Dry
HP-15, 40-42 ND ND ND ND ND
HP-15, 50-52 ND ND ND ND ND
HP-15, 60-62 ND ND ND ND ND
HP-15, 70-72 ND ND ND ND ND
HP-15, 80-82 ND ND ND ND ND
HP-15, 90-92 ND ND ND 6.9 6.3 6.9 6.3

Notes: ND = Not detected.

E = Estimated value +3 standard deviations above highest calibration standard.




Groundwater 4
Hydropunch Boring Benzene Toluene Ethylbenzene Total Xylenes Total BTEX
Location and
Sampling Depths Run 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2 Run 1 Run 2

HP-4, 80 UNF. 5.8 ND ND 59 65

HP-1, 25 UNF. 6.8 11 ND ND 18

HP-3, 80 UNF. ND ND ND ND ND

HP-1, 60 UNF. >1000 E ND ND ND >1000E
HP-14, 20 UNF. ND ND ND ND ND
HP-4, 100 UNF. ND ND ND 43 48 43 48
HP-1, 80 UNF. 15 15 ND ND ND 15 15

HP-5, 20 FIL. ND ND ND ND ND

HP-5, 60 FIL. 9.6 <1 8.1 65 <84
HP-5, 40 UNF. ND ND ND ND ND

HP-5, 80 UNF. ND ND ND ND ND
HP-15, 40 UNF. ND ND ND ND ND

HP-6, 20 UNF. ND ND ND ND ND

HP-6, 60 UNF. ND ND ND ND ND




| Groundwater |
Hydropunch Boring Benzene Toluene Ethylbenzene Total Xylenes Total BTEX
Location and
Sampling Depths Run 1 Run 2 Run 1 Run 2 Run1 | Run2 Run 1 Run 2 Run 1 Run 2
HP-4, 20 FIL. ND ND ND ND ND
HP-6, 80 UNF. ND ND ND ND ND
HP-6, 100, UNF. ND ND ND ND ND
HP-5, 80, UNF. ND ND ND ND ND
HP-5, 100, UNF. ND ND ND ND ND
HP-9, 20, UNF. ND ND ND 42 42
HP-9, 60, UNF. ND ND ND ND ND
HP-9, 80, UNF. 383 E 425 E 1.7 25 11 15 94 127 490 E 570 E

Notes: ND = Not detected.

E = Estimated value *3 standard deviations above highest calibration standard.
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Project: NAS Cecll Fleld
Taechnical Nemorandun

Hydropunch ILD:  HP-I

Site: North Fuel Farm Deep Plume

Clant: SOUTHNAVFACENGCOM

Projact no=

08518.41

Driling contractor: Alllance Environmental Services, Inc.

Dril rig: ATV, B-57

Driling method: HSA/Mud Rotary

Instalation date: 10/08/84 Caonpiotion date: 10/22/84 | Wel development date: N/A

Ca=sing Ik N/A Screenad Ints N/A

Total depth: 1021t.

Inltial depth to ¥ 1t

TOC slevs it Manltor Instrumant/0VD type: Porta-FID

Gedlogist Jefl Tarr

Headspace
Fleld 6C
BTEX (ppb}

Depth
(e
Sample
Recovery
Headspace
(ppm)

Geologlc Description
and Remarks

Soll class.

Blows/8-In.

5— ND

10— ND

20— ND

25— ND

. ND
paarly graded.

- ND
poarly graded.

odor.
. ND

analyzed at 47'.

BOX [N/A| (5-7') CLAYEY-SAND: Brown, 1ine gralned with silt,
tree roots and organics, {swamp sali).

80X | MO | (j0-12') SAND: Brown, fine grained, poorly graded
subangular to subrounded with aorganics.

100% | 250 | (20-22") sAND: Brown, fine grained, paorly graded.

N/A | 35 | (25-27") SAND: Brown, 1ine gralned, paorly graded.

5= NO Euox 40 | (15-17") SAND: Brawn, fine grained, poorly graded.

20X | 2 | {32-34" SAND: Light gray. fine to medium grained,

50X | 10 | (38-40" SAND: Light gray, fine grained with siit,

poarly graded, very dense. Slight hydracarban 7,7

50X | 12 | (47-49") SAND: Light gray. fine grained with silt, '
very dense. Hydropunch groundwater sample o4

1 NO q‘w* 130 | (43-45") SAND: Light gray, fine grained with s, 7,7

] ND ID0% [1300| (52-54") CLAYEY-SAND: Greenish-gray, flne grained [ — - —
'| with strong hydrocarbon odor. -

-
-

NN NN NN N N AN Lith
NNV U ologlc
AT AN AN AN AN AN N symbol
NN N N NN NN Y NN

AN
NN N N
SN WYL
NN NN

\\
\\

AN
NN
NN
N NN

~
N

e

.

N
N

7

AYAY
N
NN
NN

N

NOUNLN
NUUNNN
WSO N
NN N

SM

sC

ABB Environmentsl Services, Inc.

8,

12,8,10,8

578,12

N/A

2L1L13,0

15,8,13

28,33,50 (4")STP

15,18,50 (4")STP

42,43,50 (4")STP

48,53,78 (5")STP

13,32,38,34
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Project: NAS Cecll Field
Technical Memorandum

Hydropunch LDz  HP-I

Shie: North Fuel Farm Deep Plume

Clent: SOUTHNAYFACENGCOM

Praject no: 08518.41

Orlling contractor:

Alllance Environmental Services, Inc.

DOrl rig:  ATY, B-57

Driling mathod: HSA/Mud Rotary

Installation date: 10/08/84

Canmpletion date: 10/22/84

Wal developnant datez N/A

Cesing Ik N/A

Screanad Itz N/A Total depth: 1021t.

Initiel depth ta § fit.

TOC slav=  it.

Monitar Instrumant/0VD type: Porta-FID

Godogist Jefl Tarr

Headspace
Fleld 6C
BTEX (ppb)

Depth
(ftd
Sample
Recovery
Headspace
(ppm)

Geologlc Description
and Remarks

Lithologlc

symbol

Blows/6-in.

Soll class.

50X

=
o
o

40% | 800

1 s
59—-
1 18.8

{1 ND
74—

{1 ND
78—

4 ND
84—

1 NG

50% | 140

20X

110

50X | 8

N/A

N/A

40%

ND

4 ND 0% 7

. ND 100X

. ND 100X | 20

(55-57") CLAYEY-SAND: Greenlsh~gray ta olive
gray. fine grained, dense sand with soit clay. Very
strong hydrocarbon odor.

{B0-B2") CLAYEY-SAND: Greenish-gray ta alive
gray, fine gralned, dense sand with soft clay. Very
strong hydraocarbon odor. Hydropunch groundwater
sample analyzed at 80°.

(85-B7") CLAYEY-SAND: Greenlsh-gray to allve
gray, 1ine gralned, dense sand with soit clay.
Hydrocarbaon odar.

(70-72") CLAYEY-SAND: Light brown to
greenlsh—gray, 1ine grained, very hard sand and stii{
clay.

(1]
0

15,33,34,50 (4")

25,50,50 (3")STP

50,50,50 (5")STP

10,l10.STOP

{75-77") SAND: Light brown, fine to medium grained
with quartz

{80-B2") NO SAMPLE COLLECTED. Hydropunch
groundwater sample analyzed at 80°.

(85-8T') SAND: Greenish-gray ta light brown, fine to
medium grained, very dense, subrounded, paarly
graded, trace of quartz.

{90-92") SAND: Light brown, 1ine to medlum grained
with coarse grained quartz, loose-medium dense.

{95-97°) SAND: Light brown, fine to medium grained
with coarse grained quartz, dense, poorly graded,
subrounded-rounded, very paraus.

8,50,50 (2")STOP

N/A

40,80,80,5TP

7,33,10,19

20,30,43,82

(100~102°) SILTY-CLAY: Calcareous greenish-gray

clay with pale yellow dolomite and gray limestone.

10,10,12,23

80% clay, 20% limestone/dolomite. Clay Is pllable with
low piasticity. Hydrapunch groundwater sample
analyzed at 100",

ABB Environmental Services, Inc.

PAGE 2 of HP-I!




Pfﬂlﬂct: NAS Cecl! Fleld HydrODI.I'ICh 10: HP-2
Technical Nemorandum

Ske: North Fuel Farm Deep Plume Clent: SOUTHNAVFACENGCOM Project nas 085i8.41

Driling contractar: Alllance Enviranmental Services, Inc, Drikrig: ATV, B-57 Driling method: Mud Rotary

Installation data: 11/05/84 Canpletion date: 1/08/94 | Wel devslapmant date: N/A

Casing I N/A Screened Int: N/A Total depth: 1021t. Initial depth to ¥ fit.

TOC slav=  it. Nanitor instrunent/OVD type: Porta-FID Gedogist Jeti Tarr

Headspace
Fleld GC
BTEX (ppb)

Geologlc Description

and Remarks Blows/8-In.

Depth
(fed
Sample
Recovery
Headspace
(ppm)
Lithologlc
symbol
Soll class

)

N
)
X

0= ND !5“ 280 | (10-12) SILTY-SAND: Light brown, very tine to fne  |/,/7. ] 51.7.0

gralned, laase, poarly graded. r %

7/
20— ND !3“ ND [ (20-22°) SILTY-SAND: Light brown, very fine to fine |, 2] 211

gralned, loose ta very loase, poorly graded.
Hydropunch groundwater sample analyzed at 20" Va

\\'\\
NN
NN

NN NN

1
N

1
N\
S0
N

~N
N

)
a
l
N
N

L 1 1
SONUNLN
NN
NN

3,5,4,8

30— ND !50" 1,000| (30-32°) CLAYEY-SAND: Greenish-gray, loose sand SC

with solt green clay.

w

i
AR
phy byl

10,10,11,22

N
N

SM

N
N

W

AN

ta fine gralned with trace clay. Hydropunch

40— ND i 50X | 300 | (40-42") SILTY-SAND: Light gray to blue, very fine
groundwater sample analyzed at 40°.

p.S

(3]
IIIIlI
SNININT NN
NN NN
NN NN WY
NN TN TN YN

X

i
ik~
N

B,10,15,18

50— 342 40X 11500( (50-52") CLAYEY~SAND: Greenish—gray to allive
gray, 1ine gralned, medlum dense sand with saft
green clay. Hydracarbon odar detected.

sC

ABB Environmental Services, Inc. PAGE | of HP-2




Prajact: NAS Cecll Fleld

Technical Nemorandun

Hydrapunch LO: HP-2

Sie: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Prajact no=

08518.41

Driling contractar:

Alllance Environmental Services, Inc.

Drinrig: ATV, B-57

Oriling methad: Mud Rotary

Installation date:

11/05/94

Conpietion date: 11/08/94

Wel devolopnent datez N/A

Casing Ik N/A

N/A

Scresnad Int: Total depth: 1021t.

Initial depth to ¥ f1t.

ABB Environmental Services, Inc.

TOC slavs  it. Manltar Instrument/0VD type: Porta-FID Gedogst Jelt Tarr
£ Headspace @ z § = %'6 p
£ a 0 E 0
gg Feldet & 2 § 8 GeologclchDescrrllptlon g3 L Blows /B-In.
o7 PBTEX (ppb} & & B< and Remarks £8 3
c 2 3 A
] .| sc
58— -
1 74 100X | 200 | (50-B2") CLAYEY-SAND: Greenlsh-gray te olive —— T.14,17.22
T ! gray, line to medium gralned, medlum dense. I
: Hydrocarbon ador. Hydropunch groundwater sample |[—-—-
84— analyzed at 60" « [0~
BS— —
1 NO 70X | 38 | (70-72") CLAYEY-SAND: Light brown to - 48,90,100,STOP
: greenish-gray, line to medium gralned, very dense —_—
i sand and stiii clay. -
T4— ‘ iy
7gj —=
ND BOX | 50 | (80-B27 CLAYEY-SAND: Dark gray ta ollve gray. R 7.14,24,32
] Sand Is medium dense to loose. Clay Is soft with T
thick stringers. Hydropunch groundwater sample — =
§4— analyzed at 80", -
89— I
1 NO 80X | 80 | (g0-g2') CLAYEY-SAND AND DOLOMITE: Green v I 14,5,18,22
: clayey-sand with pale yellow dalamite and traces of [Z=Z~
gray limestone. 40X clayey-sand, BOX dolomite, <IX [T
-1 limestane. T
94— L=
89—
1 ND <5X |N/A| (100-102") CLAY: Calcareaus greenlsh-gray clay with CL 24,32,34,38
T traces ot fossililerous pale yellow dolomite,
: Hydropunch groundwater sample analyzed at 100",
104 —
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Praject: NAS Cecll Fleld
Technical Memorandunm

Hydropunch LD:  HP-3

Stte: Narth Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Project no= 08518.41

Driling contractar: Alllance Environmental Services, Inc.

| ornrig: atv, B-57

Oriling method: Mud Rotary

Installation data:

10/17/84

Conpietion data: 10/18/84

Wal developnent datez N/A

Casing ID: N/A

Scraaned Int=  N/A

Total depth: 87it.

Initial depth to § 1t.

TOC glevs 1t

Nanltar Instrunent/OVD type: Porta-FID

Gedaogist Jeil Tarr

Headspace
Fleld GC
BTEX (ppb)

Depth
(red

Sample
Recovery

Headspace
(ppm}

Geologic Description
and Remarks

symbal

Blows/8-In.

Soll dass.

ND

B3

ND

2l

ND

ND

ND

ND

ND

! 40X
n 70%

80X

40%

50%

70X

40%

40%

100%

50%

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

(5-7") SILT: Dark brown, with organlcs.

{10-12°) SILTY-SAND: Dark brown, fine gralned, very
dense.

{15-17") SILTY-SAND: Dark brown, 1ine gralned,
poorly graded.

(20~-22") SAND: Light gray, fine gralned, dense,
well-washed. Hydrapunch groundwater sample
analyzed at 23.5".

{25-27°) SAND: Light brown to greenish-gray, very
dense, silty, well-washed.

{30-32") SAND: Light brown to greenish—gray, very
dense, slity, well-washed.

(35-37") SAND: Brown, 1ine grained with silt, very
dense, well washed.

{40-42") SAND: Brawn, fine grained with siit, very
dense, well washed.

{45-47") SAND: Brown, 1ine grained with slit,
well-washed, poarly graded.

(50-52") SAND: Light gray to greenlsh~gray, flne
grained with siit, poorly graded. Slight hydracarbaon
odor.

ABB Environmental Services, Inc.

\ Lithologic

NN NN

o
=

B8,17,18,20

10,35,28,28

NN
NN
\'\\N\'\\'

7.

AN

SM

8,15,30,12

21,23,30,37

17,20,45,50 (3")

18,20,30,50 (4")

30,25,50 (3")

12,60 {5")

4,10,24,50 (2")

17,28,32,50 (2")
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Project: NAS Cecll Fleld
Technical Nemarandum

Hydropunch LD:  HP-3

Site: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Projact nox 085i18.41

Driling contractar: Alllance Enviranmental Services, Inc.

Orll rig: ATV, B-57

Driling method: Mud Rotary

Instalintion date:

10/17/94

Campletion date: 10/19/84 Wel development date: N/A

Casing Ik N/A

Screensed Int=  N/A Total depth: 871t.

Inltial depth to ¥ 1t.

TOC slav=  1t. Nanltor Instrument/0VD type: Porta-FID Gedogisk Jeft Tarr
£ Headspace & g § - %3 2
£ a O € i ©
O BTEX (ppb) @ & B~ £3 3
o x e (7]
] 7, 7] sM
N ND 50X | ND | (55-57") CLAYEY-SAND: Greenlsh-gray, dense sand — = sC 12,18,32,28
] with satt clay. Slight hydracarban gdor. R
50— S
1 =2 80X | NO | (80-82") CLAYEY-SAND: Olive gray, dense sand with | .. 18,22,22.24
] solt clay. Slight hydrocarbon ador. Hydrapunch - —-—
] groundwater sample analyzed at 83.5", T
84— - I
1 < 30X | NO | (5-87') CLAYEY-SAND: Greenish-gray to allve - 21,37,50 (47)
T gray, fine gralned with siit, very dense sand with soft |—. .
: clay. iy
89— .
7 NO 10% | 0.5 | {70-72") CLAYEY-SAND: Light gray to - 45,>50
i greenish—gray, fine gralned with siit, dense sand, T
i sott clay, and traces of medium to caarse gralned —_——
74—] quartz, Hydrocarbon ador. —.
N ND 10X [ ND (75-77") SAND: Light gray, fine ta medium gralned o SP 48,250
j with quartz.
79—
1 MO 80X | 120 | (0-82) GRAVEL AND SAND: Greenish-gray ta light o 85,85,120
] brown, fine gravel sand with some siit and quartz
grains. Traces of pale yellow dalamite and gray
54_-‘ limestane. Very hard.
1 NO 100X | 50 [ (B5-B87") GRAVEL AND SAND: Light brawn ta 28,28,63,50
greenish-gray, fine gravel sand with gravel size
i quartz gralins, trace siit.
89—
1 ND 100X | NO | (g0-g1') SAND: Light brown, coarse grained sand to 20,35,30,20
: ilne gralned gravel, trace siit. (81-827)
CLAYEY-SAND: Greenish-gray with quartz grains
94J throughout.
1 ND 100X | ND | (95-86.5" SANDY-GRAVEL: Greenish-gray, well W 8.2.18
T graded, very loase- laose, fine gralned gravel to
i caoarse gralned sand with trace silt, quartz, and
99— phosphates.
104 —
.

ABB Environmental Services, Inc.
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Praject: NAS Cecll Fleld
Taechnical Nemarandum

Hydropunch LO: HP-4

Site: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Project no= 08518.41

Driling contractar:

Alllance Enviranmental Services, Inc.

Drinrig: ATV, B-57

Driling method: Mud Rotary

Installation date:

10/23/94

Complstion date: 10/24/84 | Wel developmant date: N/A

Cesing ID: N/A

Screened Intz N/A

Tatel depth: 1021t.

Initial depth to ¥ it.

ToCeleya it

Monitor Instrument/OVD typa: Porta-FID

Godogisk Jefl Tarr

Headspace
Fleld GC
BTEX (ppb}

Depth
(ftd

Sample

Recovery

Headspace
(ppm}

Geologic Description
and Remarks

Lithologlc
symbal

Blows/8-In.

Soll class.

50— ND

20— ND ! 100X

30— ND ! 50%

100%

70X

40X

180

1800

70

600

700

{10-12") SILTY~-SAND: Light brawn, very tlne to flne
grained, loose, strong hydraocarbon odor.

(20-22") SILTY-SAND: Light brawn, very fine to fine
gralned, very loase. Strong hydrocarban odor.
Hydropunch groundwater sample analyzed at 20"

{30-32") SILTY-SAND: Greenish-gray, very fine to
fine grained, medium dense to dense. Paorly graded,
strang hydrocarban ador.

(40-42") SILTY-SAND: Light brown to 41.5, then VA z)
green—gray fraom 41.5 to 42°. Very line to 1lne
grained, loase, poarly graded. Hydropunch
groundwater sample analyzed at 40°,

(50-52°) SILTY-SAND: Greenlsh-gray, fine grained,
very dense, traces of clay. Strong hydracarbon

odor.

N
N
)
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AN N
NN
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N

N
N
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NN AL A AN A NS O O S
NN AN A AN AN NN AN N
WA A A NN NN NN
A N N N N N N N O N . N

N
W

AY N\ N\ .\'\ :\.\ .\.\ N\ N\ N\ N\
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N Y\ \\ \\ \\ \.\ \\ \\ \.\ \.\ )
NN N N N IN NN NN

/.

\\'\.\
N
AN

.\\

AR RN
NN WOV N ((NWONCWN
.\\\\\\.\\.\\\\\\
NYNTNYNTNYNYN

N

N

w
X

8,8.8,8

33,45

10,20,38,55

5,10,10,11

25,85,682,50

~

ABB Environmentat Services, Inc.
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Projact: NAS Cecll Field
Technical Memorandun

Hydropunch 1LD: HP-4

She: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Project no= 08518.41

Driling contractar: Alllance Environmental Services, Inc. J Dril rig: ATV, B-57

Driling method: Mud Rotary

Installation date: 10/23/94 Campletion date: 10/24/84 | Wel developnent date N/A
Casing Il: N/A Screened Ints  N/A Total dapth: 1021t. Initiel depth to § ft.
TOC elov 1t Nanitor Instruwent/OVD type: Porta-FID Godogist Jett Tarr
£ ., Headspace 2 E E—E- Geologlc Descript! T:;'G ﬁ-
82 Fedsc £ 3 83§ e R S8 °© Blows/B-In.
a BTEX (ppb) @ 2 E £ ;’6
] Kf/ / SM
1/
7 /A
) 7 7
. V., 7,
58— 77
1 8 100X | 850 | (g0-B27) SILTY-SAND: Light brown, {ine grained with [,/ 58.8.7
7 trace of green clay, loase to medlum dense, strong o0
i hydrocarbon ador. Hydrapunch groundwater sample |- 7, 7]
g4—] analyzed at B0, //-/_//-/
] 27
J L. 7.
i O30,
B8—
1 NO 100X | 70 | (70-72") CLAY: Greenlsh-gray ta dark gray, soit ta CH 5,5,8,8
: ! medium sti{{, highly plastic, 1at clay.
74—
i
79—
1 NO 50X | 48 | (80-82) SHELL, SAND, CLAY, AND s BT 15,30,33,20
] DOLOMITE/LIMESTONE: Light brown to greenish—-gray | ==t
: clayey sand with shells, pale yellow dolomite and
gray limestone. Large quartz gralns and black it
] phasphates, rounded to sub- rounded. 40% e
] IImestone/dolomite, 30X sand, 20X clay, 8% shell, 2X .'i')._
J phosphate. Hydrapunch groundwater sample o,
- analyzed at BO' A
- T
A
1 NO 100% | 44 | (g0-92) CLAYEY-SAND AND DOLOMITE: gk 14,18,22,18
: Greenlsh-gray, clayey-sand with yellow dolonilte. ~r
4 50X dolamite, 50X clayey~-sand.
i N/A N/A | N/A| (100-102") NO SAMPLE COLLECTED. Hydrapunch N/A
j groundwater sample analyzed at 100",
104 —
.l
]

ABB Environmental Services, Inc.
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Project: NAS Cecll Fleld
Technical Menorandun

Hydropunch ILD:=  HP-5

Site: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

‘Praject no=  08518.41

Oriling contractar: Alliance Environmental Services, Inc. J Oril rig: ATV, B-57

Driting method: Mud Rotary

Installation date:

10/31/84

Conplation date: 11/01/84 Wel dovelopnent date: N/A

Casing Ik N/A

Screaned Int: N/A

Total depth: 1021t.

Inltial depth ta § 1t.

TOC elov=s  it.

Manitar Instrument/OVD typs: Porta-FID

Geologist Jell Tarr

Depth
(ft.)

Headspace
Field GC
BTEX (ppb)

2
a
E
[l
(2]

Recovery

Headspace
(ppm)

Geologlic Description
and Remarks

Lithologlc
symbol

Blows/8-In.

Soll class.

ND

ND

ND

ND

18.5

! g80x

80%

F 30X

E 80X

30%

ND

{10-12") SILTY-SAND: Dark brown, very iine to 1lne
gralned, loase, poorly graded, dense.

{20-22") SILTY-SAND: Brown to dark brown, very
{ine ta 1ine gralned, poarly graded, medium dense to
laose. Hydrapunch groundwater sample analyzed at

20",

{30-32") SILTY-SAND: Greenlsh—gray, very 1ne ta
{lne grained, dense with trace ol clay.

{40-42") SILTY-SAND: Light brown to bluelsh-gray,
very fine to 1lne grained, poarly graded, medlium
dense to dense. Hydropunch groundwater sample
analyzed at 40"

{50-52") SILTY-SAND: Light brown to greenish-gray,
very fine to fine gralned with traces of green clay.
very dense.

ABB Environmental Services, Inc.

7.[/7;
(. 7
L 7y,

7y

7y

V., 7.

Z. L

(92}
XX

22,28,28,33

3,4,10,14

4,24,33,40

8,17,33,30

28,25,78
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Project: NAS Cecll Fleld
Technical Nemorandun

Hydropunch ID= HP-5

Site: North Fuel Farm Deep Plume

Clsnt: SOUTHNAVFACENGCOM Project nos 08518.41

Oriling contractor:

Alliance Environmental Services, Inc. Drl rig: ATY, B-57

Driling methad: Mud Rotary

Instalistion date:

i0/31/84

Caonpletion date: 11/01/84 Wel developmant date N/A

ABB Environmentasl Services, Inc.

Casing I0: N/A Screenad Int:  N/A Total depth: 1021t. Initisl depth ta ¥ ft.
TOC elev= Monltor Instrument/QVD type: Porta-FID Gedogist Je!l Tarr
£ . Headspace @ a-’: E'E‘ Geol Descriptl %'6 E
8% Fledec ,% 3 38 eoao'?;c Flea:acrrkz on ;—g E © Blows/8—in.
o BTEX (ppb) o @ E =5 S
T 7,7 ) SM
- L 7
4 77
7 A
. ., 7
Yoys
- 7,
V., 7.
59— O30,
Al
1 23 BOX | 24 | (0-B2') SAND: Light gray ta light brawn, fine to e o W 35,48,80,58
medlum grained with trace sit, well-graded, very ° ..o
i dense sand. Hydropunch groundwater sample LN
84 analyzed at 60", @0
1 e ®-a
. e ..
] o B-a
_ .0
- o @-a
Bo— e v-0
1 NO 50X | 18 | (70-72") CLAYEY-SAND:Light gray with green clay ——[ sC B5.113,STOP
: stringers, very dense sand, slight hydracarbon ador. -
74— _
78— —
1 NO 80% | | | (80-B2') SAND: Light brawn to light gray fine to 8,15,68,68
: medlum grained with trace siit, paarly graded, dense
i to very dense sand. Hydropunch groundwater sample
54— analyzed at 80"
89—
7 ND 20% | 2 | (80-92') SAND: Light gray ta blue, coarse grained = 55,10,5T0P
: sand to fine grained gravel, trace siit and clay, very [E==
i dense. e
94— s
88—
1 NO 70X | 2 | (100-10I") SAND: Light brawn coarse gralned sand to |2 10,10,15,17
7] 1ine grained gravel. (i0I-102°) SAND: Greenlsh-gray  |—r==
i to blue, medium to coarse gralned sand with trace siit
104 —] and clay. Hydropunch groundwater sample analyzed
i at 100°,
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Project: NAS Cecll Fleld
Technical Nemorandun

Hydropunch ID: HP-B

Site: Narth Fuel Farm Deep Plume

Clent: SOUTHNAYFACENGCOM

Project no= 08518.41

Driling contractar: Alllance Enviranmental Services, Inc. Drl rig: ATV, B-57

Driling method: Mud Rotary

Installation date: 11/07/94

Canpletion data: 11/08/94 Wol development date N/A

Cesing I0: N/A

Screensed Int: N/A

Total depth: 1021t.

Initial depth to ¥ 1t

TOC slev= it

Manltar Instrumant/OVD typse: Porta-FID

Gedagist Jell Tarr

Headspace
Fleld GC
BTEX (ppb}

Depth
(fe)
Sample

Recovery

Headspace
(ppm)

Geologic Description
and Remarks

Lithologic

symbol

Blows/B-in,

Soll class.

10— ND

50— ND

20— ND i 50X

30— ND ! B0%

40— ND ﬂ 0%

50X

50%

30

ND

(10-12") SILTY-SAND: Brown, very {ine ta fine
gralned, loose to medium dense.

{20-22") SILTY-SAND: Light brown, very fine ta 1lne
gralned, poorly graded, laase, clean, well-washed.
Hydrapunch groundwater sample analyzed at 20"

{30-32") CLAYEY-SAND: Greenish—gray, laose to
medlum dense sand with sait clay.

(40-42°) CLAYEY-SAND: Light gray to
blueish-green, medium dense sand with bluelsh—green
clay. Hydropunch groundwater sample analyzed at
40",

(50-52") CLAYEY~-SAND: Greenlsh—gray ta light gray
to alive gray, loose to medlun dense sand and medium
stiff clay.

ABB Environmental Services, Inc.
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Praject: NAS Cecll Fleld
Technical Nenorandun

Hydropunch 10: HP-8

Shia: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Praject no= 085I18.41

Oriling contractar: Alllance Environmental Services, Inc. I Drilrig: ATY, B-57

Driling method: Mud Rotary

Installatlon date:

11/07/84

Canpletion date: 11/08/34 Wal dovelopment datez N/A

Casing I:  N/A

Scraeened Int=  N/A

Total depth: 1021t.

Initial dopth to ¥ 1t.

TOC slev=  it. Manitor Instrumant/OVO type: Parta-FID Geologisk Jeff Tarr
£ ., Headspace 2 .‘,2,' QE G Ic Descriot a3 ﬁ-
BE Fedoc £ 3 g8 eologic Description g€ T Blows/B-in.
o BTEX (ppb) #» 8 B8 and Remarks £z 3
[ = T - (5]
] = =] s¢
%] iy
1 NO 100X | NO | {80-B2) SILTY-SAND: Brawn to light brawn, fine 7 7] M 3,3,10,22
j gralned, paarly graded, loose to medium dense, trace ", 7.,
i ot green clay. Hydropunch groundwater sample . /y_ A
84— analyzed at B0". O30
V.7 J
. s
%
T 7,7
. 7,
] . 7.
3¢
"] 27
1 NO 40X | NO | (70-72") CLAYEY-SAND: Light brown with green clay, [ —| sc 40,180.5TOP
] 1lne to medium grained, very dense, well-washed, —
i poarly graded. —_
74— -
78— __
1 NO BOX | ND | (30-B2") SAND: Light brawn, fine to medium grained | 72hs050(2)
] poorly graded, dense to very dense with traces ol
i blue—green clay. Hydropunch groundwater sample
analyzed at BO'.
84—‘
L
89—
1 NO 40% | ND | (gp-82') SAND: Light brown to bluelsh-green to o sc | 54.68,100,STOP
: gray, medlum to coarse gralned sand, trace siit and b
i clay, very dense. T
94— o
98— -
1 NO 100X | NO | {100-101') SILTY-CLAY: Green, slightly plastic, soft —— ¢ 4,4,0,8
: to medium stiff with trace quartz and phosphates.
i Hydrapunch groundwater sample analyzed at 100"
104 —|

ABB Environmental Services, Inc.
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Project: NAS Cecll Fleld
Taechnical Nenarandun

Hydropunch 1LD: HP-9

Shte: Narth Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Prajact no: 08518.41

Driling contractar: Alllance Enviranmental Services, Inc. Dril rig: ATV, B-57

Driling mathod: Mud Rotary

Installation date:

Complation date: 11/08/94 | Wel dovelopmont date N/A

Casing Ik N/A

Screened Int: N/A Total depth: 1021t.

Tnltiel depth to ¥ 1t.

TOC slev= it

Nonltor instrunsnt/OVD type: Parta-FID

Gedogist Jell Tarr

Headspace
Fleld GC
BTEX (ppb)

Depth
(ftd

Sample
Recovery
Headspace
(ppm)

Geologic Description
and Remnarks

Lithologic
symbol

ND

ND

30— ND

35—
]
40— ND
45—
1
50— ND

(I0-12') SAND: Brown, 1ine grained with siit and
organics, loase to medium dense.

(20-22°) SAND: Light brown, fine grained with silt,
loose. Hydropunch groundwater sample analyzed at
20",

(30-32") SAND: Light gray, fine grained with silt,
loase, very parous.

(40-42") SAND: Light brown to light gray, 1lne
gralned with slit, very parous, very loase ta logse.
Hydropunch graundwater sample analyzed at 40",

(50-52") CLAYEY-SAND: Greenish-gray to light gray,
1ine gralned sand with green clay. (80% sand, 10X
clay).

ABB Environmental Services, Inc.
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Project: NAS Cecll Fleld
Technical Nemarandun

Hydropunch 1Dz

HP-8

Shte: North Fuel Farm Deep Plume

Clant: SOUTHNAVFACENGCOM

‘Praoject no= 08518.41

Driling contractar:

Alllance Environmental Services, Inc,

| omng atv,B-s7

Driling method: Mud Ratary

Installation date: 11/08/84 Conpletlon date: 11/08/84 | Wel development date: N/A
Casing I N/A Scresnad Intz=  N/A Tatal depth: 1021t. Initial depth to ¥ it.
TOC slav=  1t. Manltar Instrument/QVD type: Porta-FID Gedogist Jelf Tarr
Headspace @ z § ‘3'6 a
~ a - v
22 Fedsc 2 3 8§ Geologic Description S€ o Blows/8-In.
3= BTEX (ppb) D g e and Remarks £ > =
D g & 5° 3
] = =] sC
] T
% iy
1 NO 80X | 38 | (g0-B2") CLAYEY-SAND: Light brown, fine gralned - 8,19,58,50
with trace clay to Bf'. B1-82Is greenish-gray -
| clayey sand, dense ta very dense sand medium sti{ —_——
84— clay. Hydropunch groundwater sample analyzed at T
. BO". ———
i g
89— —_—
1 NO TOX | 18 | (70-727 CLAYEY-SAND: Greenish-gray, medium - 14,34,80,80 (2")
: gralned sand with coarse gralned quartz, trace slit, _——
i very dense. T
74— bl
79 —_
j 3.2 100X | ND | (g0-827 SAND: Light brown, medium ta {lne gralned e SW 8.10,15,28
i with same coarse grains, well graded, loose, 0 0-0
] subrounded to rounded. Hydraopunch graundwater RICELY
84— sample analyzed at 80" -0
o @
7 s -0
T _.' o
. *5h-0
-1 _-' [ ] '_-.
89— e ‘l -e
1 '8 80X |N/A | (90-82 SAND: Brown ta greenlsh-gray, coarse s 24,30,70,120
: gralned to medlum grained with same 1ines, trace = ‘:_:
clay, very dense. -
94— s
7 ;.2.;\-1;.2.
88— 2SR
1 <l 80X | ND | (j00-102") SILTY-CLAY: Greenlsh-gray, stiff, low ta oL 41,1014
medium plasticity with poor porasity and
i permeablllty. Hydropunch groundwater sample
104 — analyzed at 100",

ABB Environmental Services, Inc.
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Praject: NAS Cecll Field

Technlcal Nomarandum

Hydropunch LO: HP-14

Sita: North Fuel Farm Deep Plume

Clent: SOUTHNAVFACENGCOM

Projact nos 08518.41

Driling contractar: Alllance Environmental Services, Inc. T Drl rig: ATV, B-57

Driling method: Mud Ratary

Installation dste: 10/25/84

Conpletion date: 10/268/84 | Wel development date: N/A

Casing I N/A

Scresned Int: N/A Total depth: 821t.

Initlel depth to ¥ 1t.

TOC slovs L.

Manitar Instrunent/OVD type: Porta-FID

Gadogist Jeff Tarr

Headspace
Fleld 6C
BTEX (ppb}

Depth
()
Sample

Recovery

Headspace
(ppm)

Geologic Description
and Remarks

Lithologlc
symbol

Blows/8-In.

Soll class.

|

501 ND

IO—‘ ND i 50%

201 ND ! 100X

30— ND 40%
]

40— ND ! BOX

30%

ND

ND

ND

ND

ND

NUNLNLNY N
NUNULNYNLN
\N\.\\.\\\q
NN NN YN

N

Ly
\\
NN

N
N

(10-12") SILTY-SAND: Light brown to yellow-arange,
very line to 1lne grained, laose.

R
.\'\

N
\\
N

7,7

N

\j\\
N \.\
AN

N

.\.\\.\.\
WY

\\\.\.\
\\' \\
N

N
N

{20~22") SILTY=-SAND: Light brown to yellow-arange,
very iine to tine grained, logse. Hydropunch
groundwater sample analyzed at 20"

RE
NN

NN
AN

R
NN

NN
NN

N
N
W
N

{30-32") SILTY=-SAND: Light brown to light gray, 7
very iIne to fine grained, dense, paarly graded. €

{40-42") SILTY-SAND: Light brown, very fine to fine [/, 7%,
gralned, very loase, poorly graded. Hydropunch . 7
groundwater sample analyzed at 40" 7

(50-52") SILTY-SAND: Light gray to greenish-gray, |/ 7.
very line to line grained, very dense. Traces of 7/
green clay. Z/ /./

[0
x

5,6,7.8

4587

18,32,43,45

3.24,7

22,80,100

PAGE | of HP-14




Project: NAS Cecll Fleld
Technical Memorandum

Hydropunch LD: HP-14

Slte: North Fuel Farm Deep Plume

Clont: SOUTHNAVFACENGCOM

Projact no= 08518.41

Oriling contractar: Alllance Environmental Services, Inc.

Dril rigs  ATY, B-57

Driling method: Mud Ratary

Installation dete: 10/25/84

Conpletion date: 10/26/84 | Wel development datez N/A

Casing Ik N/A Scresnad Ints N/A Tatal depth: 92it. Initial depth to ¥ 1t.
TOC slavs  it. Nonitor Instrument/0V0 type: Porta-FID Gedogist Jel! Tarr
< Headspace Q@ 5 § = % > g
£ = (7]
52 Fedec £ 3 88 Geologic Description g€ 3 Blows/8-In.
a BTEX (pb) & 5 B> and Remarks £ > =
o :q:.\ = ]
] 7] &M
, /.
o4
) 7]
4 ., 7
B |, 7./ /
58— '/Z/V./
1 Mo 40% | 4 | (50-B2") SILTY-SAND: Light brown to (27, 15.18.22,30
: greenlsh~gray, very fine to fine gralned, with traces - , '/-/_
i ot green clay, medlum dense. Hydropunch L /'/. 4
84— groundwater sampie analyzed at 58" // -/7/ ‘A .
7] //7. /'/
. 7y
i %
p 7./ '/./
88— 2%
1 N/A 20X | 5 | (70-72) CLAYEY-SAND: Light gray sand with green  [=<—<[5¢ 50,80.50 (")
: clay, fine gralned sand with slit, very dense sand and |~~~
i stiii clay. —_—
74— M
| —
79— —=
1 NA BOX | ND | (80-B2) CLAYEY-SAND: Light gray to — = 10,20,28,30
] greenlsh-gray, 1ine to mediun gralned, medium dense | —. —.
i sand, very saoft green clay stringers, traces aof large T
54— quartz. Hydrapunch groundwater sample analyzed at | . —
4 80" —_—
i -
88— —_
1 NA 40X | 2 | (g0-8I SAND: Light brown to greenlsh-gray, coarse |—._. 40,80,100,STOP
i gralned sand to fine grained gravel. {91-82) GC
| CLAYEY-SAND: Greenish—gray to light gray with very
a4 large quartz gravel, very dense. (100-102") NO
__‘ SAMPLE COLLECTED. Hydrapunch groundwater
4 sample analyzed at 88°,
98—
i N/A N/A | N/A N/A
104 —

ABB Environmental Services, Inc.
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Praject: NAS Cecll Fleld

Technical Memarandun

Hydropunch LO:  HP-I5

Site: Narth Fuel Farm Deep Plume

Clant: SOUTHNAVFACENGCOM

Project na= 08518.41

Driling contractor: Alllance Environmental Services, Inc. | Drlrig: ATV, B-57

Driling methad: Mud Ratary

Installation dste: 11/03/84

Conmpletion date: 11/04/84 | Wel devslapnent d

ate N/A

Casing Ik N/A

Scrasned Int: N/A Total depth: 92it.

Initial depth ta ¥ 1t.

TOC slev: it

Maonitor Instrunant/0OV0 type: Porta-FID

Gedogist Jell Tarr

Headspace %
Fleld GC E
BTEX (ppb) @

Depth
(re.

Recovery

(ppm)

Headspace

Geoiogic Description
and Remarks

symbol

Blows/8-In.

Soll class.

10— ND ! BOX
n

zo—{ ND ploox
30— ND ﬂmx

40— N/A 50%

i1 1 i

45—

50— ND 50%

ND

NO

ND

(10-12°) SILTY-SAND: Dark brawn, very fine to fine
grained, medlum dense, with trace organics.

(20-22") SILTY-SAND: Light brawn, very fine to {ine
grained, ioase. Hydrapunch groundwater sample
analyzed at 20'.

{30-32") SILTY-SAND: Light brown, very fine to fine
gralned, very dense sand with trace green clay.

{40-42") SILTY-SAND: Light brown to light gray with
traces of green clay. Hydropunch groundwater
sample analyzed at 40°,

(50-52") SILTY-SAND: Light brown ta iight gray,
very fine to fine grained, very dense with traces ol
green clay.

NQY  Uthologlc
NN\
AN

NN
N
AN

2]
X

8,I7,17,I7

3.23,2

17,40,110,STOP

N/A

18.38,32,48

ABB Environmental Services, Inc.
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Project: NAS Cecll Fleld Hydropunch LDz HP-I5
Technical Memarandum

Shke: North Fuel Farm Deep Plume Clent: SOUTHNAVFACENGCOM Praoject no= 006518.41
Driling contractar: Alllance Environmental Services, Inc. Dril rig: ATV, B-57 Driling method: Mud Rotary
Installation date: 11/03/84 Conpletion date: 11/04/84 | Wel developnant date: N/A
Casing Ik N/A Scresned Int= N/A Total depth: 821t. Initial depth to ¥ 1t.
TOC alava  1t. Monitor Instrument/OVD type: Porta-FID Geadlagist Jeil Tarr
Headspace @ z § %‘6 s
e @9 - wv
§§ Fleld6C & g E E Geologlc Description st - Blows/8-In.
3= BTEX (ppb) o 5 = and Remarks =2 =
[- =5 T - w
] 7, 7] SM
4 ’ 7/ 954
4 7l
7, A
V4
j 2.7,
V. /.
59— ,/Z,/'/
1 NO 100X | ND | (80-82") SILTY-SAND: Light brown, very fine ta fine [,/ 346,18
] grained, loase to medium dense. Hydropunch -, 7,
i groundwater sample analyzed at BO". (y/y_//
B4— |, 7'[ A -
- 77
7.,
4 V. /.
7,7
i 70 A
V., 7.
. 7,7
7
88— 7, 7 g
1 NO 70X | ND | (70-72") CLAYEY-SAND: Light brawn to e 50.78,52,80
: greenish-gray, very tine to fine grained sand with —_
i green clay stringers, very dense sand and stiif clay [—.—
74— (90X sand, 10% clay). T
79— ——
1 ND I00X | ND | (g0-B2") SAND: Light brawn, medium to fine gralned, 5 3B.ILIT
: poorly graded, medium dense ta loose. Hydropunch
| groundwater sample analyzed at 80",
84—
88—
1 B8 50X | ND [ (g0-82") SAND: Light brown to greenish-gray, GW 40,87,100,5TOP
: coarse gralned sand ta fine grained gravel, well
i graded, dense, trace flnes. (I00-102") NO SAMPLE
94— COLLECTED. Hydrapunch graundwater sample
| analyzed at 100",
98—
4 N/A N/A |N/A N/A
104 —

ABB Environmental Services, Inc. PAGE 2 of HP-15




TITLE: Cecll Fleld, Narth Fuel Farm

LOG at WELL: CEF 078-26D BORING NO.
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 7525-20
CONTRACTOR: Natlonal Petroleum Testing Consultants, Inc. DATE STARTED: 8/08/81 COMPLTD: 8/08/91
METHOD: HSA CASE SIZE: 2 Inch SCREEN INT= 80 to 90° | PROTECTION LEVEL: D
TOC ELEV.: 77.77 FT. MONITOR INSTz TOT DPTH: 90FT. DPTHTO ¥ 2.99 FT.

LOGGED BY: J. Kach

WELL DEVELOPMENT DATE: 8/09/91

SITE: NAS Cecll, Narth Fuel Farm

©
[3)]

CLAYEY SAND: gray — green, 1lne grain, shell

iragments

> W (= a P
T w e d-= 3 < =
= LABORATORY & g a E SOIL/ROCK DESCRIPTION = 8 -4 [a]
b I = a2 88 £ © BLOWS/B-IN
H SAMPLE 1D. g o g& AND COMMENTS S zn. = a
g Y 3 a =
5 =
3 % /H,Z
5— f
] 1 ¥
3 2%
10— 0%
. 1 U
5—] 4%
] 70% | G.C.| SAND: lignt brown, fine grain ( /
. ] 1 W
2 —
] 70% [G.C.| SAND: light brown, 1ine graln ; :
25— 1 U
] 40% | G.C.| SAND: ight brown, fine grain 1M U
307 1 W
] 50% | G.C. | SAND: light brown, 1ine grain ; g
- "
35— _ H g
] 50% | G.C. | SAND: light brawn ta gray - green, ilne grain y
40— 1]
] 50% | G.C. | SAND: gray — green, flne grain j j
45— 0% | G.C . 1 1]
i -L- | SAND: gray - green, fine grain 1
50— 1 ¥
. 50% | G.C.| saND: gray - green, flne grain %
55 . 1 V]
] 40% [G.C. [ CLAYEY SAND: gray — green, flne graln | s¢© ; ;
B0—] —— 1]
] 50% | G.C.| CLAYEY SAND: gray - green, {ine grain == )
85— S d
] 50% | G.C. [ cLAYEY SAND: gray - green, {lne graln —_ "1 V]
3 T f
70 -
] 50% |G.C. | CLAYEY SAND: gray - green, 1ine grain T PRy
75— —— %
: BOX | G.C. | CLAYEY SAND: gray - green, ine grain — é ﬁ
80— = e
85— - -
803 70% | G.C. P

o
o
|||

PAGE 1 of CF76-28D
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TITLE: NAS Cecll Fleld Narth Fuel Farm Area
LOG of WELL: CEF-078-38D BORING NO.
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40
CONTRACTOR: Nane DATE STARTED: 05/10/84 COMPLTD: 05/10/94
METHOD: Haliow Stem Auger CASE SIZE: 8 In./2 In. SCRAEEN INT. 55.0-85.0 it PROTECTION LEVEL: D
TOC ELEV.: FT. MONITOR INST. Parta FID TOT DPTH: 65.0FT. DPTHTO ¥ 4 ¥ FT.
LOGGED BY: J. Tarr WELL DEVELOPMENT DATE: SITE: North Fuel Farm
L (&) <
> Q w % -
T w T g~ ole] < =
i .- LABORATORYZ W ack SOIL/ROCK DESCRIPTION = 3 = _ [a}
L saMPLEID. % & 88 AND COMMENTS 2z 9 BLOWS/B-IN =
o 7 Qa < W = ]
L wi o
o I 3 @ =
7,7 ] M
K /7_ A 2%
] V4 1
oY
%% 11
] v/, el
A
V. 7.
w4
7
/./ /7
7./ /]
//7'///
5—] SAND: Brown-black, 1lne gralned, very dense, paarly /77//
graded, no petroleum odar. 77 '/./
. 0% | 12 L 7 J 17,35,37,37
7,7
V. /'/
n 77
7/
V., 7.
77
_ 7
./
7,7
YoV
V. 7.
. YoOvs
/oA
‘7
10— SAND: Brown-black, 1ne gralned, paorly graded with [ a0y SP
same gravels, na petraleum ador.
- 60% 8 5,10,21,33
15— SAND: Brawn, flne grained, poarly graded, no SM
petroleum adar.
— 50% | 12 a8,1,I7,I7
20— SAND: Greenlsh—brown, flne gralned, poarly graded,
slight petraleum odar.
- 50% | 20 8,9,10,1
1 ¥ = appraximate depth

25—
PAGE 1 of 076—-39D ABB ENVIRONMENTAL SERVICES, INC,




TITLE: NAS Cecli Fleld Narth Fuel Farm Area )
LOG of WELL: CEF-078-390 BORING NO.

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40

CONTRACTOR: None DATE STARTED: 05/10/94 COMPLTD: 05/10/94

METHOD: Hollow Stem Auger CASE SIZE: 8 In./2 In. SCREEN INT= 55.0-85.0 fil IPRQTECTION LEVEL: D

TOC ELEV.: FT. MONITOR INST.: Porta FID TOT DPTH: 85.0F T. DPTHTO Y 4 ¥FT.

LOGGED BY: J. Tarr WELL DEVELOPMENT DATE: SITE:Narth Fuel Farm

S0IL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE 1

w
- LABORATORYZ

L SAMPLE ID. E BLOWS/6-IN

DEPTH
WELL DATA

RECOVERY
HEADSPACE
(ppm}

N |LITHOLOBIC
SYMBOL
SOIL CLASS

N

N
()
x

SAND: Greenlsh—gray, 1ine gralned, well washed, 7.
paarly graded, slight hydracarbon odor. é , /. _
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8,12,15,23
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30— Na sample recavery. v

- 0% | NA L 7, 1 28,>50 {4")

36— Na sample recavery. i

. 0% | NA 7, ) 48,>50 (3")
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AY

NN
N

40— SAND: Traces of thin clay stringers, greenlsh—gray,
very dense, line gralned, poorly graded, sand 98%,
7 20% | 90 | glay 2%.

N

N
NN
\\\

N

30,>50 (2)

.\.\

45— SAND: Greenish—gray with occaslonal clay nadules,

flne gralned, poorly graded, very dense.

. 20% | 45 42,>50 (3")
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TITLE: NAS Cecll Field North Fuel Farm Area

LOG of WELL: CEF-076-390 BORING NO.
CLIENT: SOUTHNAVF ACENGCOM PROJECT NO: 08518.40
CONTRACTOR: Nane DATE STARTED: 05/10/84 COMPLTD: 05/10/94

METHQD: Hallow Stem Auger

CASE SIZE: 8 In./2 In. SCREEN INT.z 55.0-85.0 1t

L PAOTECTION LEVEL: D

TOCELEV.: FT.

MONITOR INST. Porta FID TOT DPTH: B5.0F T.

DPTHTO Y 4 % FT.

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE:North Fuel Farm

w =] <
T L x g~ La égt P
£ 1= LABORATORYZ W aoE SOIL/ROCK DESCRIPTION S8 2 BLOWS/B=IN &
WL SAMPLEID. 3 o § a AND COMMENTS 2 g 3 -
. | = - L
e Y Continued from PAGE 2 5 a =
T SAND: Greenlsh—gray with minor clay nadules, fine /./ /./ SM
gralned, dense sand with medium ggralned quartz /Z '/z l I
] 20% | 280 | gralns, sand 98%, clay 2%. L, 7,7 18,42,>50
/7. /./
] V., /.
WA
7,7
V. /.
| e
|, /./ /
'/./ 7.
1 3%
V.77
55— CLAYEY SAND: Greenlsh—gray, 1fine gralned, dense o sC =
sand with saft, plastic clay, stang hydrocarbon odaer, |7 - =
] 50% [1300| sand B0%, clay 20%. _ 1.4,30,42 =
80— CLAYEY SAND: Greenlsh gray, iine gralned dense - :E
sand wlth soit, plastic clay, strong hydracarbon —_ = =
T 50% 11200 odor, sand 80%, clay 20%. - 11,48,>50 Iz
85— == =
70—
T * = approximate depth
75—
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TITLE: NAS Cecll Fleld North Fuel Farm Area

LOG af WELL: CEF-078-400

BORING NO.

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 08518.40

CONTRACTOR: Nane

DATE STARTED: 05/11/84

COMPLTD: 05/14/94

METHOD: Hollow Stem Auger

CASE SIZE: 2 In./8 In.

SCREEN INT= 45.0-55.0 1l

. PROTECTION LEVEL: D

TOC ELEV.: FT.

MONITOR INST.: Parta FIO

TOT DPTH: 55.0F T.

DPTHTOY 4 % FT.

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE: North Fue! Farm

RECOVERY
HEADSPACE
(ppm)

SOIL/ROCK DESCRIPTION
c

g

Y
AN

LITHOLOGIC
SYMBOL

BLOWS/6~IN

SOIL CLASS
WELL DATA

b 50% 7

- 80% | 13

S
|

- o0% | 13

25—

SAND: Dark brown-black, 1ine grained, very dense,

poarly graded.

SAND: Light brawn, flne grained with slit, very dense, |~ /-/ /

SAND: Light brawn, tine grained, poarly graded,
medlum dense, na hydracarban odor.

SAND: Light brown, 1ine gralned, poarly graded, Vs
medlum dense, well washed, slight hydrocarbon ador, [, 7,
trace ol green clay nodules.

% = approximate depth
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TITLE: NAS Cecll Fleld North Fuel Farm Area

LOG of WELL: CEF-078-400 BORING NO.

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 08518.40

CONTRACTOR: Nane

DATE STARTED: 05/11/84 COMPLTD: 05/14/94

METHOD: Hallow Stem Auger

CASE SIZE: 2 In./8 In.

SCREEN INT= 45.0-55.0 i. PROTECTION LEVEL: D

TOC ELEV.: FT.

MONITOR INST. Parta FID

TOT OPTH: 55.0FT. DPTHTO ¥ 4 ¥ FT.

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE: North Fuel Farm

w
- LABORATORYZ

oy
il SAMPLE ID. %
o %]

RECOVERY
HEADSPACE
(ppm)

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued frem PAGE 1

BLOWS/6-IN

LITHOLOGIC
SYMBOL
SOIL CLASS

WELL DATA

- 50 | 4

- <5% [ ND

- 40% | 32

. 30% | 120

50—

SAND: Top 1.5 1t brown, mg with some 1g, paarly
graded, very well washed. Bottom .5 it
greenlsh—-gray, no hydrocarban ador.

SAND: Brown, 1ine gralned, poorly graded, very well > / SM
washed, very dense, na hydracarbon ador. /7 /./

SAND: Brown, 1ine gralned with slit, very dense, hard,

well washed, poarly graded.

SAND: Light gray, 1lne gralned, well washed, paarly
graded, very dense with hydracarbon ador.

SAND: Light gray, flne gralned, well washed, poorly
graded, very dense wlth strong hydrocarbon adar.

* = approximate depth

PAGE 2 of 076-40D
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TITLE: NAS Cecl! Field Narth Fuel Farm Area

LOG of WELL: CEF-078-400

BORING NO.

CLIENT: SOUTHNAVFACENGCOM

PROJECT NO: 08518.40

CONTRACTOR: None DATE STARTED: 05/11/94 COMPLTD: 05/14/94
METHOD: Hollow Stem Aiiger CASE SIZE: 2 in./8 1 SCREEN INT= 45.0-55.0 15. PROTECTION LEVEL: D
TOC ELEV.: FT. MONITOR INST.: Parta FID TOT DPTH: 55.0FT. DPTHTO ¥ 4 ¥FT

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE:Naorth Fuel Farm

n] =] 0 <
T u g 2= 23 2 prd
£ 1 LABORATORYZ W aE SOIL/ROCK DESCRIPTION S8 Z BLOWS/B-IN 8
WL SAMPLEID. X § g8e AND COMMENTS 2 9 -
. =W = w
g Y Continued from PAGE 2 5 2 =
7 SAND: Light gray, 1ine grained, well washed, paarly ~ 7] M =
graded, very dense with no hydrocarbaon odor. "y, 1=
- 20% | 5 7] A 18,>50 (4") —
V., 7. |-
v =
vy —
E V., /. 1=
s =
s —
4 ’
i 77 1=
/A —
V. 7. 1=
Vw4 1=
] ot =
7/ 7% J=
v 7 =
55— CLAYEY-SAND: Greenlsh—gray, sand Is very dense P sC -
with soft, plastic clay, hydrocarban odar. —_
. 40% | 180 T 7.14,25,25
80—
85—
70—
7 * = approximate depth
75—
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TITLE: NAS Cecll Fleld Narth Fuel Farm Area
LOG of WELL: CEF-078-4iD BORING NO.

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40

CONTRACTOR: None DATE STARTED: 05/11/94 COMPLTD: 05/13/94

METHOD: Hollow Stem Auger CASE SIZE:8 In./2 In. SCREEN INT.= 108.5-118.5 1f. BROTECTION LEVEL: D

TOCELEV.: FT. MONITOR INST. Porta FID TOT DPTH: 118.5FT. DPTHTO ¥ 4 ¥ FT.

LOGGED BY: J. Tarr WELL DEVELOPMENT DATE: SITE: Narth Fuel Farm

SOIL/ROCK DESCRIPTION
AND COMMENTS

51}
= LABORATORY®

L SAMPLE ID. % BLOWS/6-IN

DEPTH
LITHOLOGIC
SYMBOL
SOIL CLASS
WELL DATA

RECOVERY
HEADSPACE
(ppm}

O
)
k-

N
NN N
NN N
| NANANAN

N WO\ N

\'\\ N

5— SAND: Dark brown-black, fine grained, very dense.

.\.\ N\ N\ N\ .\'\ N\ N\ :\.\

NI\.\_\NN\N\ NN N

OO VWY

1 60% | ND 7.12,13,34

\\
\.\

N
I\N
AN

1 1 |
LN NN
RS
AN AN AN N
N NN

N
N

10— SAND: Light brawn, 1ine gralned, loose—medium dense
sand, poarly graded.

.\\
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\.\
R

- 40% | ND

AY
N

45,1117

NN
N\

_ i 7
s

AN
NN
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L 1
NN
TS
NN
NN

\\
NN

N
W
N

15— SAND: Light brown—-green, fine gralned, loose—medulm
dense, paarly graded, slight hydrocarban adar.

NN
SN
NN

1 50¥ | O 5,5,8,11

1
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1 1
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N
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ny
I
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SAND: Light brown-green/gray, fine grained,
loose-medium dense, paorly graded, slight

N 50% | 3 | hydracarbon odor. 3,7.11,14
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TITLE: NAS Ceclil Field North Fuel Farm Area
LOG of WELL: CEF-078-4iD BORING NO.

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40

CONTRACTOR: Nane DATE STARTED: 05/11/94 COMPLTD: 05/13/94

METHOD: Hollow Stem Auger CASE SIZE:8 In./2 In. SCREEN INT. 108.5-118.5 1t. BROTECTION LEVEL: D

TOC ELEV.: FT. MONITOR INST. Porta FID TOT DPTH: 118.5FT. DPTHTO ¥ 4 ¥ FT.

LOGGED BY: J. Tarr WELL DEVELOPMENT DATE: SITE: Narth Fuel Farm

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE 1

w
.+ LABORATORY &

L SAMPLE ID. % BLOWS/6-IN

I
-
a.
]
=]

RECOVERY
HEADSPACE
(ppm}
LITHOLOGIC
SYMBOL
SOIL CLASS
WELL DATA

SAND: Light brown—-green/gray, {lne gralned, medlum 7 7.
d Il hed | ded V. /'/
ense, well washed, paarly graded. -/ Vﬂ

N
[}
x

8.,12,24,40

30— SAND: Top half brown, battom half greenish—gray, e,

iIne gralned, well washed, poarly graded, A4
. 90% | 10 [ nydrocarbon odar. .7 14,24,44,45

| I |
SNLNUNYLN
NN N
OSSN
NN N

35— SAND: Light brawn, tine gralned, well washed, poarly
graded, no hydrocarbon odor.

\\
\\

.\.\
N

- S50% | 8 17,22,>50

{4")

\.\ N\
N
N \.\

1
xkx
NN

N

AN
N

40— Unable to aobtaln sample. Appears to be sand, fine

gralned, greenish- gray.
20,>50 (4"

SOUAN AN OO GNANY

N

NN N NN

I
AN
N
N\\

45— SAND: Greenlsh—-gray, flne gralned, well washed,
poorly graded, very dense with strang hydrocarban

7 80% | 90 | odar, possible petraleum stalns. 17,20,30,35

OO ATAN AOAON GNWNY

¥ = approximate depth
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TITLE: NAS Cecll Fleld North Fuel Farm Area

LOG of WELL: CEF-078-4ID BORING NO.
CLIENT: SOUTHNAVF ACENGCOM PROJECT NO: 0851840
CONTRACTOR: Nane DATE STARTED: 05/11/94 COMPLTD: 05/13/94

METHOQD: Hollow Stem Auger

CASE SIZE: @ in./2 In. SCREEN INT= 106.5-118.5 1

. PROTECTION LEVEL: D

TOCELEV.: FT.

MONITOR INSTz Porta FID | TOT OPTH: 118.5FT.

DPTHTO Y 4 % FT.

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE: North Fuel Farm

w f:] <
E LABORATORYH E E € SOIL/ROCK DESCRIPTION 3 é % g
- o | o
GL sawpel. 2 S 38 AND COMMENTS 2= 5 BLOWS/A-IN - S
. (%] = w
e ¢ Continued from PAGE 2 5 3 ¥
] SAND: Light gray, flne grained, well washed, poorly 7, 7] M
graded, very dense wlth hydrocarban adar. /7 77
. 80% | 90 7/ 10,25,>50
/Z /./
o ./
s
7
V. /.
. /./ //
v/
. L 7
Yoy
7
55— CLAYEY-SAND: Greenlsh—gray, sand/clay mixture, P SC
.| very strong hydracarbon odar. —_ o
. 40% 1200 R i0,i2,20,25
7 .
i S
80— CLAYEY-SAND: Gray—green, Mg—-Fg, very dense, well |~ '™
washed. o
- 90% | 150 —— 13,43,30,45
85— CLAYEY-SAND: Greenlsh—gray with clay stringers. Jp—
Clay Is medium stiif, satt sand, Fg-Mg with T
7 40% | 370 | nydrocarban ador. — 5,12,40,50
70— CLAYEY-SAND: Greenlsh—gray with clay stringers. T
Clay Is soft with Fg-Mg sand, very dense, —_—
] 40% | 80 | nydrocarban adar. T 10,28,>50
— (5"
7] ¥ = approximate depth T
75— —
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TITLE: NAS Cecll Fleld Narth Fuel Farm Area
LOG of WELL: CEF-078-4ID BORING NO.
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40
CONTRACTOR: None DATE STARTED: 05/11/94 COMPLTD: 05/13/94
METHOD: Hollow Stem Auger CASE SIZE: 8 In./2 in. SCAEEN INT= 108.5-1i8.5 1}. BROTECTION LEVEL: D
TOCELEV.: FT. MONITOR INST.: Porta FID TOT OPTH: lI8.5FT. DPTHTO ¥ 4 % FT.
LOGGED BY: J. Tarr WELL DEVELOPMENT DATE: SITE: North Fuel Farm
] Q <
2> (5] b~ % -
T L & g 83 < s
£ 7 LABORATORYZ & & & SOIL/ROCK DESCRIFTION 28 d BLOWS/6-IN O
8 Y- SAMFLE 1U g E E ~ ANU LOMMENI o E a # a
£ Y Continued from PAGE 3 5 3 =
] CLAYEY-SAND: Top half light brown, battom half dark [—-—] sc
gray, 20% clay, 80X sand, sand very porous T
' 80% | 120 Fg-Mg-Cg (mastly Mg), clay Is safit plastlc, strang —_— 8,19,27,33
hydrocarbon adar. T
80— CLAYEY-SAND: Cantalns shell fragments, 18% clay, -
| __ | 90% sand, 2% shells. Sand Is dark gray on bottom - = B
7 S0% | SV | /4 and brawn on upper 3/4, mostly Mg with same — L4
ilnes and Cg. Clay Is solt, plastic. —_—
85— SAND, SHELL, CLAY: Greenish-gray clay with Mg-Cg  PesT 6
sand with guartz, sheii hash, and traces o white
7 50% | 70 [ calclte. Shell BO%, sand 30%, and clay 10%. 13,25,32,45
80— SAND, CLAY, SHELL: Greoenlsh—-gray clay wlth Mg-Cg
sand wlth quartz, shells (cequina), and white calclte R
T 50% | 12 | stringers, traces of gray lmestone. Shell BO%, sand e 16,43,50,50
20%, and clay 20%. =
95— CLAY AND SHELL WITH PARTIALLY DOLOMITIZED
COQUINA AND LIMESTONE: Greenlsh-gray to lolve i
N 50% | 8 gray clay wlth soft, white calcareous lenses of B 25 4,10,28,40
dolomltised linestone. Dolomite/limestane 40%, clay
n 2ANY caanina ANY -
30%, coquina 30%,
. 50% | g | Same as above except Increasing abundance of ¥t 24,40,>50
limestane. Stringers and traces of phasphate, (3"
- Vislble evidence al shell replacement. Limestane Is v
| pale yellow, and phasphate gralns are sub-rounded b
j00— | to rounded, dark brown to black. Dalomite/limestone =

40%, clay 30%, coquina 30%.
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TITLE: NAS Cecll Fleld Narth Fuel Farm Area

LOG of WELL: CEF-078-410 BORING NO.
CLIENT: SOUTHNAVFACENGCOM PROJECT NO: 08518.40
CONTRACTOR: Nane DATE STARTED: 05/11/84 COMPLTD: 05/13/94
METHOD: Hallow Stem Auger CASE SIZE: 6 In./2 in. SCREEN INT.: 108.5-118.5 1f. BROTECTION LEVEL: D

TOC ELEV.: FT.

MONITOR INST. Parta FID TOT OPTH: 18.5FT.

DPTHTO Y 4 ¥FT.

LOGGED BY: J. Tarr

WELL DEVELOPMENT DATE:

SITE:North Fuel Farm

51}
= LABORATORY
=
L SAMPLEID. 3

DEPTH

RECOVERY

HEADSPACE
(ppm)

SOIL/ROCK DESCRIPTION
AND COMMENTS

Continued from PAGE 4

LITHOLOGIC

SYMBOL

BLOWS/6-IN

SOIL CLASS
WELL DATA

70%

a0%

50%

26—

ND

28

CALCAREQUS CLAY WITH SHELLS: I00%.
Greenlsh—gray clay with white calclte stringers.
Traces of dolamite and phasphate.

SANDY CLAY: Greenlsh—gray wlth trace ai shells and
dalomite. Clay Is slightly plastic and very hard. Clay
80%, sand 18%, shell/dalamite 2%.

DOLOMITIC CLAYEY SAND: Greenlsh—gray to clive
gray clay, very hard, pllable, with white calcite
stringers, dolomite Is pale yellow, hard, dense,
well-cemented with some shell fragments visible.
Trace of phaosphates. Sand 40%, clay 20%, dolamite
I18%, calcite 2%.

DOLOMITIC CLAYEY SAND: Same as abave except
Increasing clay content, decreasing daolamite and no
calcite. Trace ol phosphates. Sand B0%, clay 30%,
dolamite 10%.

Hit very hard layer, unable to drlve split-spaan.
Sample should be top of 100% dolomite and/ar
limestane.

¥ = approximate depth

I

o
u

g

a3

[}
]

10,38,88,72

CL

7,8,23,50

SC

12,18,47,>50
(5

20,42,>50
(5")

C OO T IO T T T ]
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