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INTRODUCTION

In January 1984, Geraghty & Miller, 1Inc., (G&M) was
retained by the Naval Facilities Engineering Command,
Southern Division (Navy) to provide hydrogeologic consulting
services at the Naval air Station (NAS) in Pensacola,
Florida . Specifically, GsM was to assist the Navy in
performing Phase 11 (Confirmation Study) of the Navy
Assessment and Control of Installation Pollutants (NACIP)
program. This program 1is designed to identify contamination
of Navy lands resulting from the past operations and to

institute corrective measures as needed.

The NACIP program consists of three phases. The first
phase 1s the Initial Assessment Study (1AS) which utilizes
record searches and personal interdiews to collect and
evaluate all evidence supporting the existence of a
contamination problem at an installation. The second phase,
the Confirmation Study, 1involves on-site investigations to
confirm or refute the existence of contamination, and to
quantify the extent of the problem 1if contamination is
present. The third and final phase iIs the implementation of
corrective actions and remedial measures to control or

mitigate the contamination.

The Confirmation Study consists of two parts,
verification and characterization. During verification, the
presence or absence of potential contaminants in ground water
at each of the sites recommended for study in the IAS is

1
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assessed. Based on these findings, the characterization
phase 1s initiated in order to determine the nature and

extent of contamination at sites requiring additional study.

The rtssults OF the verification study and
recommendations for further characterization at selected
sites is presented In this report. The locations of the 18
sites studied are shown in Figure 1; the site identification
numbering system used in.the IAS report has been retained and

extended to additional sites in this study.

G
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APPROACH

In evaluating the sites of the verification study, the
overriding consideration was the risk to human health and the
environment. The factors which were taken into account in
preparing recommendations for further study at specific
sites, as outlined in FAC 17-4.245(7)b, include: (1) size of
the contaminant plume, (2) toxicity of the contaminants and
their concentrations, (3) rate and direction of plume
movement in relation to sources of water supply, (4) rate of
attenuation of the plume, (5) current and projected future
use of adjacent ground and surface waters affected by the
plume, and (6) costs of further study or clean-up 1in

comparison to the benefits to the public of such actions.

For sites where «chavackterization sStudies are
recommended, the proposed programs of monitor-well
installation and sampling are designed to provide sufficient
data for determining the need for long-term monitoring or
corrective action, and for the design of corrective measures,
iIT necessary. For other sites, although Ilow levels of
contaminants may have been found, no further actions were
recommended because of the limited benefits to the public in

view of the costs for additional study or clean-up.




BACKGROUND

Sites Studied

An 1As was conducted at NAS Pensacola during 1982 and
1983 and based on this study, 13 sites were recommended for
further evaluation. After discussions with the Florida
Department of Environmental Regulation (FDER), four more
sites were added to the Confirmation Study, including two
active and two 1inactive sites. The two active sites
(industrial sludge drying beds, and the phenol and polishing
ponds) were included 1in order to comply with ground-water
monitoring requirements for the base, as required by Chapter
17-4.245 of the Florida Administrative Code (FAC).
Furthermore, while this study was b%}ng conducted, a leak
occurred in a solvent pipeline located in the west-central

part of Chevalier Field and this site has also been included

in this study.

Project Setting

NAS Pensacola is located on a peninsula 1in southern
Escambia County, 1immediately southwest of the City of
Pensacola. Based at the station are various housing,
training, and support activities and a Naval Air Rework
Facility (NARF), a large industrial complex for major repair
and rework of aircraft engines and frames. The naval base at
Pensacola has a long history, during which there have been
many activities involved with hazardous materials, some of

5
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which are now inactive and largely without records of past
operations. Solid wastes have been disposed of primarily at
two landfill areas, one north of Chevalier Field (Site No.
11) and the other west of the golf course (Site No. 1).
Liquid wastes from the NARF operations were discharged to
storm sewers until 1973 when an industrial sewer system and
wastewater-treatment plant were installed. Other activities
involved with hazardous materials include pesticide
application, transformer storage, transport and storage of

fuel, and firefighting training.

Potable water for the base 1is primarily supplied by the
well Tfield located at Corry Station several miles north of
NAS Pensacola, but is supplemented when needed by three wells
at NAs Pensacola, the locations of which are shown in Figure
2. Construction details of the waté%lsupply wells at NAs

Pensacola are given in Table 1,
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Table 1. Construction Details of Water-supply Wells at NAS

Pensacola.

Well Number #é #2 #302
Year Drilled 1942 1942 1969
Depth Driltad 174'=-6" 178" 240"
Length, out-

side casing 106’ 114 180°
Diameter. out- 24"-~100" 24“-110'l

side casing 12"-106 '|12"~114 '] 30"-180"'
Material, out-

side casing steel steel steel
Depth to static

water level 23" 24! 45’
Normal suction

lift (wkng. level) |32 38' 69'
[Normal yield, .

GPM 650 650 1,120
Test yield,

GPM u/k w/’k w’k
Type of

grout cement cement | cement
Drilling tary

method o ot a rotary
Type of ===3

strainer ze bronze | S.S.
Depth to top

of strainer 106" 114 185
Protection from
b L bs ves yes

Is inundation of

well possible?- no no no
Salt intrusion

noted in past? no no no
jHas the well ever

been contaminated? | O no no
Pump manufacturer's | Layne Layne | Layne

name Bowler Bowler | Bowler

ode L

number RKIC RKIC 12 RK
Capacity GPM 750 750 750
Check valve

present in line? yes yes yes

ate of last
I_&uumi_mLtiﬂeilmg_a@rm
Maintenance |

schedule (day/mo.) }daily |_daily |daily




- | o

WORK PERFORMED

The work done in the course of this study began with the
collection and assimilation of existing data and literature

pertinent to the project, attendance at a meeting with the
FDER and the preparation of a Plan-of-Action (December 1983),
which contained details of the proposed verification study.
The field work began in March 1984 and included the items

described below.

Borings

In addition to the 37 borings drilled during the
construction of the monitor wells, sixty-one borings were

drilled at various sites for the sole purpose of (1)

delineating subsurface hydrologic unjts, (2) delineating
areas of detectable petrochemical contamination, or (3)
obtaining soil samples for chemical analyses. Drilling was
done by the mud rotary or solid-flyte auger method and in
some cases with a hand auger. The descriptions and locations
of the borings are contained 1in the 1individual site
evaluations. Lithologic logs of the borings are contained in

Appendix A.

Monitor Wells

Thirty-seven ground-water monitor wells were installed
at locations which are included in the individual site
evaluations. The construction details of a typical monitor ‘

well is shown schematically 1in Figure 3 and construction

0000209 9
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details for each monitor well are presented in Table 2. ‘

Drilling for all but one of the monitor wells was done by the
mud-rotary method using a 4-inch-diameter drag bit; because
of 1its 1inaccessible location, monitor well No. 37 was
installed using a hand auger. The casing and screen consist
of 2-inch-diameter, schedule 40 PVC and were joined by
threaded fittings so that no PVC bonding cement was used.
Each well was developed for approximately 1 to 2 hours by
alternately swabbing and pumping to remove drilling mud and
other fine sediment from the filter pack. The PVC casing 1is
protected at the surface by a 4-inch X 4-inch galvanized
steel security casing with hinged, locking cap, which

prevents unauthorized access to the well. In order to avoid

cross-contamination between wells, the drilling equipment was

-

thoroughly cleaned before drilling each well.

Piezometers

Ten shallow piezometers were installed at the wastewater
treatment plant in order to better define ground-water flow
directions 1iIn that area. The piezometers consisted of 10
foot sections of 1-inch-diameter PVC pipe, the bottom six
feet of which were slotted. The piezometers were jetted into
the ground except at the first location (P-1) where coarse
fill material required predrilling. Construction details of

the piezometers are also included in Table 2

0000210 1




Table 2. Construction Details of Monitor Wells
and Piezaneters Installed by G&M at NAS Pensacola

Surface Top of Casing Total Depth Screened.  Depth to

well Elevation Elevation Drilled Interval Filter Pack
Designation (ftmsl) (ftmsl) (ft) (£k) (ft)
Monitor wslls

GW1 24 2.0 63 B8 - %63 185
GM-2 25 24.87 0.2 7.7 - D2 13.0
GM-3 18.7 20.08 18.0 155 - 18.0 1.5
-4 10.2 11.36 17.0 145 = 170 105
GM-5 74 8.5 12 93 = 11.8 55
M-6 6.0 6.40 12 97 = 122 57
GM-7 76 8.2 11.5 88 = 1.3 48
61-8 57 6.30 15 95 = 120 55
GM-9 50 5.8 1.5 93 = 118 53
61-10 54 6.01 15 95 = 120 55
GM-11 55 6.18 ns 93 - 11.8 55
a-12 48 5.9 115 88 - 11.3 48
M-13 47 527 15 95 = 120 55
M-14 35 474 n4 8.9 - 11.4 50
M-15 6.4 7.54 ns 90 - 115 50
61-16 2l8 28.600 15 92 - 17 52
GM-17 278 28 .61 15 93 -11.8 53
M-18 20 * 29.04 1.5 91 - 16 50
GM-19 270 28.26 ns 89 - 114 50
;M-20 2.8 0.3 ns 89 - 114 49
GM-21 5.2 26.30 1.5 90 - 115 5.0
M-22 58 2.5 15 94 - 119 54
GM-23 5.2 26.15 1.5 92 - 11.7 52
M-24 243 24.77 15 96 - 121 55
M-25 2.1 0.20 115 « 90 - 15 50
M-26 36 448 ns 92 - 1.7 52
GM-27 6.0 8.06 18.0 55 - 180 1.5
M-28 86 10.82 2.0 179 - 04 139
GM-29 70 791 ns 92 - 117 52
M-30 51 6.14 15 92 - 1.7 5.0
GM-31 19.1 20 49 1.5 88 - 11.3 49
GM-32 18.3 19.36 1.5 91 - 116 51
GM-33 14.0 15.25 15 90 - 15 50
M-34 15.2 16.15 ns5 91 - 116 0
GM-35 15.0 16 .15 15 90 = 115 50
M-36 54 7.5 2.0 7.7 = 0.2 138
M-37 30 4.61 35 0O - 35 -
Piezaneters

pP-1l 4.8 6.9 85 25 = 85 N.A.
pP-2 55 7 79 19 - 79 N.A.
P-3 44 6.13 84 24 = 84 N.A.
P-4 42 6.60 78 18 = 78 N.A.
P-5 (destroyed) 7.7 17 = 77 N.A.
P—-6 40 6.01 82 22 = 8.2 N.A.
p-7 57 7.2 85 25 = 85 N.A.
P-8 54 6.9 86 26 - 86 N.A.
P-9 6.0 9.14 81 21 - 81 N.A.
P-10 47 6.01 9.0 30 = 90 N.A.

NA. = Not applicable
12



Surveying

After completion of the monitor wells and piezometers,
the elevation of the top of the PVC casing of each was
measured by a certified surveyor. The top of casing serves
as a reference point from which all water-level measurements
will be made. Top of casing and ground-surface elevations,

referenced to mean sea level, are presented in Table 2.

Ssampling and Analysis

Five surface water, 32 ground water, 18 soil, and 14
sediment samples were collected for chemical analysis. Soil
samples were obtained either with a split-spoon sampler or
from hand auger cuttings. The twelve bottom sediment samples
taken from Pensacola Bay and Bayou Grande were obtained using

-

a clam-shell type sediment sampler lowered from a boat.

Ground-water samples were collected from the monitor
wells by first evacuating 3 to 5 volumes of water from the
well wusing a peristaltic pump, and then collecting a

ground-water sample using a bottom-entry PVC bailer.

Field measurements of temperature, pH and specific
conductance of water samples were made at the time of sample
collection. Organic samples were preserved on 1ice until
delivery to the laboratory and 1inorganic samples were
delivered to the Ilaboratory within 24 hours of sampling.
Laboratory analyses of all samples were conducted by
approved, qualified laboratories. Chemical analyses of soil

13
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and sediment samples were done using non-destructive

extraction procedures.

14



HYDROGEOLOGIC SETTING

Geologic Framework

The geologic sequence of sediments underlying NAS
Pensacola is illustrated in Figure 4, which is a composite
geologic column constructed from published data and logs of
borings and wells 1in the area. The uppermost sediments
extending to a depth of up to 400 feet (ft), comprise the
so-called 'sand and gravel aquifer.™ It is underlain by the
relatively impermeable Pensacola clay, below which lies the
Floridan aquifer, which consists of thick layers of limestone

and shale extending to a depth of about 1700 ft.

Topography and Drainage

NAS Pensacola is located on a penthsula, bounded on the
north by Bayou Grande, on the east and south by Pensacola
Bay. The central part of the peninsula 1is gently rolling
with surface elvations as high as 40 ft msl (mean sea level).
The prominent bluff, on which Fort Barrancas was built,
roughly parallels the south shoreline and then turns
northward along the west edge of Chevalier Field. Seaward
from the bluff is a marine terrace, a low, nearly level
surface at approximately elevation s ft msl. The bluff and
terrace constitute a wave-cut bench formed during the Silver

BIuff sea level stage.

Because of the sandy soil, a high proportion of rainfall

infiltrates into the ground and consequently there are few

0000212 15
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streams, Much of the surface drainage has been constructed
or modified to accommodate structures on base. Essentially,
the only areas served by storm sewers are Forrest Sherman
Field and the highly developed area in the southeast part of

the base ,

Ground-Water System

Sand and Gravel Aquifer

Regional Occurrence

The sand and gravel aquifer is comprised of three units
which have similar hydraulic properties and sometimes are
indistinguishable 1including the upper Miocene coarse
clastics, the Citronelle formation, and marine terrace
deposits. The aquifer consists of=;5oorly—sorted, fine to
coarse sands with gravel and lenses of clay which range from
a Tfew inches to as much as 60 ft in thickness. In some
areas, the formation also contains wood fragments of all
sizes, occurring mostly in layers which may be as much as 25
ft thick (Marsh, 1966). Logs of borings and wells drilled on

base do not indicate the presence of wood fragments although

dark organic horizons are found iIn some areas.

The formation contains lensatic zones within the sand
which are cemented by 1iron oxide minerals. These lenses,
known locally as "hardpan', have Jlow permeabilities, and
along with the clay lenses, are responsible for the

0000213
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occurrence of perched water tables and artesian conditions in

the aquifer.

Most of the wells iIn the Pensacola area, including the
supply wells at NAS Pensacola are screened within a depth
interval of about 150 to 350 ft. Water from-this zone at NAS
Pensacola 1s undesirable because of high iron content and
therefore the three supply wells tapping the upper part of
this unit are used only to supplement the supply from Corry
Field. Tables ¢-1, C-2, and c-3 in Appendix C present water
quality analyses for the supply wells at NAS Pensacola.
Table c-2 includes a scan for organic priority pollutants in
which only traces of dieldrin were reported; subsequent
duplicate resampling analyses in which no organic priority

pollutants were detected.

{

Site Specific

Logs of borings from various locations at NAS Pensacola
show that sands extend from ground surface to an elevation of
approximately -35 ft msl below which is a 15 ft thick marine
clay, the continuity of which is uncertain. Underlying the
clay is more sand with numerous clay lenses, the depths and
dimensions of which are not well defined. Locations of
previous borings made at NAS Pensacola are shown In Figure 5
and lithologic logs of those borings are included in Appendix

B.
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Presented in Figures 6 and 7 are geologic cross sections
showing the uppermost hydrologic units at the NAS Pensacola.
Although the marine clay shown in these cross sections has
been encountered at widely scattered boring locations across
the base, its continuity 1is uncertain. -Clay lenses are
present within the lower sands; however, the data are

insufficient to establish their depths and dimensions.

Horizontal movement of ground water 1in the surficial
sand 1is generally from topographic highs to areas of
discharge such as streams or the nearby surface-water bodies
such as Pensacola Bay. In areas where monitor wells were
installed, ground-water flow patterns have been delineated
and are 1included 1in the individual site evaluations.
Although the coastline is normally a discharge zone with
upward movement of deep ground water,*ébmpaqe from the lower
sands may have created a downward gradient, at least locally,

from the surficial sand through the marine clay.

Laboratory permeameter tests have been conducted on
surficial sand samples from the tank farm area and the
permeability of the surficial sand in other parts of the base
has been estimated from in-situ slug tests and grain-size
analyses. Hydraulic conductivities from these analyses,
which are summaried in Table 3, range from 2.4 x 1073 to 2.2
x 1072 em/sec (centimeters per second). Hydraulic properties

of the marine clay and lower sands have not been determined.

20



Geraghty & Miller, Inc.

v

* Y-V UOT31095-8501) 21607099 -9 aianbty

NOLLVIHVIdX 3

HIAWNN dNOMD ONMOH

1
LJ.

(ISW ‘4) NOLLYATID

0000215



[4¢

ELEVATION §€t, MSL)

(

BORING GROUP NUMBER

10

Figure 7.

GCeologic Ciuss-Sect:on

B-ist

3
£l

EXPLANATION

SAND
SAND WITH ORGANIC MATTER
CLAYEY SAND

CLAY

R N s

u] ‘1IN %@ Kiydesn




Table 3 Estimates of Hydraulic Conductivity for Surficial Sand at NAS Pensacola.

Hydraulic
Conductivity Directional Type of ) Boring or Dept:
Source (cm/sec) Camponent Analysis Location Well Number (ft)
Thampson, 1984 41 x 10"3 Vertical Constant head Fuel Farm B-1
permeameter
Thampson, 1984 2 X 10'2 Vertical Constant head Fuel Farm B-1 -
permeameter
Thampson, 1984 24 x 1073 Vertical Constant head Fuel Farm B-2 :
permeameter
Thampson, 1984 1 x 1072 Vertical Constant head Fuel Farm  B-2 -
penmeameter
Thampson, 1984 68 x 107> Vertical Constant head Fuel Farm B-3 -
permeameter
Missimer, 1983 22 X 10'2 Nondirectional Grain-size Wastewater ? oLl
analysis Plant
Geraghty & Miller, 1% x 10'2 Horizontal Slug jnjection Wastewater GM-12 -
1984 (this study) Plant
Geraghty & Hiller, 85 x 10'3 Horizontal Slug injection Fuel farm M-13 i{
1984 (this study) pipeline
(Site 19)
Geraghty & Miller, 61 x 10'3 Horizontal Slug injection Sanitary -5 o
1984 (this study) Landfill
(Sitel)

0000216
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Floridan Aquifer

The deep limestone layers comprise the regionally
extensive Floridan aquifer, which in this area 1is divided
into an upper and lower part separated by the Bucatunna clay.
The upper Floridan aquifer is an important source of water In
areas east of Escambia County; however, in the Pensacola
area, it 1s highly mineralized and not used as a water
supply, The Jlower Floridan aquifer 1is also highly
mineralized and 1is, in Tfact, designated for use as an

injection zone for waste disposal in this area.

{

24



SANITARY LANDFILL (SITE 1)

Background

The landfill northeast of Fort Redoubt was usea from the
early 1950"s until 1976. During this time, nearly all solid
waste generated on base, iIn addition to waste from outlying
Navy installations, was disposed of here, including the
hazardous materials listed in Table 4. During its early use,
wastes were burned beforé being covered. The area of active
landfilling at this site shifted over the years, as shown in

Figure 8.

In 1974, a drain tile was found to be discharging
leachate from the landfill into a pond on the golf course,
creating an odor nuisance and concern about health risks. .
The drain outlet was temporarily plugged, causing the water
table to rise and leachate to appear at the surface,
eventually resulting in the closing of the landfill. At this
time, seven monitor wells were installed at the approximate
locations shown in Figure 9 and the ground water was sampled
and analyzed, partial results of which are presented in
Tables c-4 and c-5 in Appendix C. In 1982, the IAS team
sampled the leachate discharging at the east edge of the
landfill and sediment from ponds north and east of the
landfill. These sampling locations are shown in Figure 8 and

chemical analyses are presented in Table C-6 in Appendix C.
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Table 4. Partial List of Material Disposed of in the Sanitary
’ Landfill.
Approximate Total smount
Date I'tem Disbosed Comments

|

419503-1976 Ketone soaked rags

1950s-1976 | PCB and Transformer 0il Soaked Rags |6,500 £t?

1950s-1976 Paint Chips Contaminated wizh
paint strippers

1962-1976 Paint Sludge From Water Wall 170,000 1bs.

Paint Booth

1950s-1962 Paint Sludge 5,200 gals. Burned at North
end of site

1950s~1976 Dry Air Filter Pads from Paint

Booths 11,963 ft3
‘ 1960-1964 Compressed Gas Cylinders 200

‘1973 Asbestos From Building Demolition

1967 Wood Soaked With Plating Solutions ¥667 fel Contaminated with
Chrome, Yickel,
Lead, Cadmium,
Tin and Other In-
organic Chemicals

119508-1976

Pesticide Rinseate
Garbage

Wastes From OLFs Corry, Ellison,
Saufleg, Baron, and Whiting

Containers From Paints, Pesti(_:ides,
Oils, Strippers, Plating Chemicals,
Solvents, Thinners, etc.

Mercury

64,800 Tons

From NEESA, 1933
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The 1974 monitor wells consist of galvanized steel pipe
attached to 5-foot-long well screen, which were reportedly
driven to a depth of 4 ft below the water table. During the
current study, only 6 of these wells were located and none

were found to be satisfactory for sampling.

Findings and Recommendations

Figure 10 shows the Ilocations of new monitor wells
installed at the landfill and a water-table contour map
constructed from water-level elevations at the monitor wells.
It shows that shallow ground water moves northward toward
Bayou Grande as well as eastward toward the golf course ponds
and toward an arm of Bayou Grande to the west. Hydraulic
conductivity of the shallow sand was determined from a slug .
test at GM-5 to be 6.1 x 10‘3 cm/sec. <~ Assuming a hydraulic
gradient of 0.008 and an effective porosity of 0.35 for the
surficial sand, the horizontal seepage velocity for the
shallow ground water at this site 1is about 140 ft/yr (feet

per year).

In the verification study, ground-water samples from the
eight new monitor wells were analyzed for acid and
base/neutral organics, volatile organics, pesticides, PCBs,
metals, cyanide and field parameters, the results of which
are included in Table C-7 1in Appendix C. Concentrations of
metals are low and none exceeded FDER's drinking water
standards. Comparison of current concentrations with those

of 1974 and 1975 (Tables C-4 and C-5 in Appendix C) show that
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previously high Ilevels of zinc and cyanide have decreased. ‘
The originally high zinc concentrations may have been the
result of Ileaching from the galvanized casings of the old
monitor wells, while the decrease in cyanide may be
attributable to biodegradation and oxidation to cyanate.
Specific conductance levels are low (less than 600 umhos/cm),
and pH values fall within the normal range for shallow ground
water. The highest concentrations of organic constituents
occur generally in the. central part of the landfill area.
Virtually all of the organics found are VvoCs- (volatile
organic compounds). No PCBs or pesticides were detected and,
except for the 47 ppb (parts per billion) of naphthalene at
GM-35, only trace "or near-trace levels of acid and

base/neutral compounds were detected. ‘

The findings show that ground water at the sanitary
landfill has been affected by past disposal practices as
indicated primarily by the VvOC concentrations detected.
Leachate originating in the landfill moves north and
northwestward toward Bayou Grande or northeastward toward the
golf course ponds, where it is discharged to surface waters.
To determine what concentrations of constituents may be
discharging into these surface waters, It is recommended that
monitor wells be installed at the locations shown in Figure

11.

The potential for downward movement of ground water

through the marine clay and into the lower sands should also .
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be determined. Therefore, it iIs recommended that three deep

monitor wells be installed into the lower sand, one each
adjacent to GM-3, GM-5 and GM-31 (Figure 11). Water-level
measurements from the deep wells can then be compared to
those of the adjacent shallow wells to indicate the vertical
direction of ground-water flow through the clay as well as
the hydraulic gradient. Samples of the clay should be tested
by permeameter to determine their vertical hydraulic
conductivity. A comparison of water levels of the three deep
wells will show the direction of horizontal flow in the lower
sand and short-term pumped drawdown tests conducted on the
shallow monitor wells will provide additional data on the
hydraulic properties of the surficial sand. Ground water
from the proposed monitor wells will be analyzed for cpa's .
organic priority pollutants and the—existing G&Mm monitor
wells will be resampled and analyzed for voCs, pHd, and

specific conductance.
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WATER FRONT SEDIMENTS (SITE 2)

Background

From 1938 until 1973, when the industrial sewer system
was installed, industrial wastes from NARF activities were
discharged to Pensacola Bay via the storm sewers. Outlets
for most of the storm sewers draining the NARF facilities are
located in the southeast corner of the base. Wastes included
paints, thinners, paint strippers, paint chips, ketones,
solvents and metal plating chemicals including chromium,
cadmium, lead, nickel, and cyanide. Sediment “samples from
the bay, near the sewer outlets, were collected by the IAS
team and analyzed for total metals (Cd, Cr, Hg, ni, and Pb);

however, only minor amounts were found.

=

Findings and Recommendations

In the verification study, six additional bottom
sediment samples were taken approximately 300 feet off-shore
in water depths of about 30 ft, at locations shown in Figure
12. Samples were analyzed for EP toxicity, the results of
which are presented in Table c-8 in Appendix C. Negligible
concentrations of metals were detected, and therefore no

further study iIs recommended at this site.
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CRASH CREW TRAINING AREA (SITE 3)

Background

From 1955 until the present, an area adjacent to runway
36 at Forrest Sherman Field has been used for fire-fighting
training. An area of about 10 acres contains at least 9
specific sites at which fires were set, only two of which are
still iIn use. During a typical training session
approximately 50 gallons of fuel, which may include JP-4,
JP-5, AVGAS, or lube oil, 1is poured into a shallow-unlined
depression, ignited and extinguished using AFFF (aqueous film
forming foam), a solution which may contain of any of several

foaming agents used by-the Navy.

A shallow ditch parallelling the runway contains the
catch basins of an underlying storm drain system. As shown
In Figure 13, one storm drain begins near GM-22, and leads
northward and another begins near Gm-23 and leads southward.
Inverts of these drains are 5 to 6 feet: below the water table
(asmeasured in April) and leakage into the drains appears to
be depressing the overlying water table and affecting the

direction of ground-water flow.

Findings and Recommendations

Eighteen shallow borings were drilled at locations shown
in Figure 13 and inspected to determine if free oil was
present on the water table. Six monitor wells were then
installed around the burn sites, and ground-water samples

36




Gerqghty& Miller, Inc.

L4 T ATREt Qo ddt )

&llll 3 JJ43C

N | )t-.é.KFT )

SRV
5 '_j .u:l-

_,
Y, S

2LNE - e

€ 11w0n0o

XKD - b

[- RENT

A8
EXPLANATION Lt
4 MONITOR WELL AND WATER
TABLE ELEVATION “

O BORING

A” WATER TABLE CONTOUR
~7"  AND ELEVATION (FT.MSL)

LLia
af
4] 400 FEET

Figure 13. Crash Crew Training Site Showing Locations " SGALE
of Monitor Wells and Borings and Water Table
Contours for April 7, 1984.

37

0000223




were collected and analyzed for VOCs, the results of which
are presented in Table C-9 i1n Appendix C. No free fuel was
found floating on the water table at any of the borings or
monitor well Ilocations and VOCs were detected in low

concentrations at only three of the monitor wells.

The Navy Civil Engineering Lab (NCEL) ian Port Hueneme,
California 1s conducting a separate study of possible
ground-water contamination at this site. Soil samples were
collected from the unsaturated zone at GM-21, GM-22, and
GM-23, and sent to the NCEL for that purpose. In 1ts
investigation, the NCEL will collect and analyze additional

ground-water samples from the wells at this site.

Because of the low concentrations of VOCs found, the
remoteness of the area, and the work baing performed by NCEL,
no further studies by the NACIP team are recommended at this
site. The results of the NCEL study will be presented in the
report containing the findings of the characterization

studies.
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SOUTHWEST CHEVALIER FIELD (SITES 9, 23, 29, and 34)

Background

The four sites shown in Figure 14 in the southwest part
of Chevalier Field are combined because of proximity to each
other. Site 9 was used for disposal of domestic trash and
refuse from 1917 until the 1930"s. At site 23, there were two
separate fuel Ileaks; Navy special fuel oil was spilled 1In
1965 and diesel fuel marine was spilled in 1968 or 1969. The
leaks were repaired but no attempt was made to recovery the
fugitive oil. In 1981, at site 29, several excavation
workers received skin burns from contact with a black liquid
in the soil south of *Building 3460. It is not known what
chemical caused the burns; however an industrial waste sewer
line is near the site and is the a¥sumed source of the
chemical. During May 1984, a leak occurred in a pipeline
carrying a solvent detergent solution used to clean aircraft.
The leak was at the north end of Building 3557 (Site 34), and
involved the loss of about 45,000 gallons of the solution.
The solution contains 1.7% chlorinated aromatic hydrocarbon

solvent, or about 750 gallons of solvent.

F and Recommendations

Four monitor wells were installed to the south and west
of the area containing these four sites, at locations shown
in Figure 14. Water-level data from these wells 1i1ndicate

that shallow ground water 1is moving toward the paved ditch
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west of Chevalier Field. VOCs were not detected 1in ground
water samples from the monitor wells (Table C-10 in Appendix
C); however, VvOCs were found 1in low concentrations in the
ditch downstream from the site (see Figure 15 and Table

c-11 of Appendix C).

No VOCs were detected 1in the ground-water samples,
suggesting that the contaminants are very localized or have
since been purged from the ground-water system. Therefore,
no further study 1is recommended at sites 9, 23, and 29.
However, at the solvent spill (Site 34), three additional
shallow monitor wells should be installed at the approximate
locations shown in Figure 16. Adjacent to one of the shallow
wells, a deep monitor well should also be installed below the
marine clay. These four new wells and.gM—G should be sampled
at least quarterly for VOCs. Surface-water samples should
also be collected periodically from the ditch and analyzed
for VOCs. Water levels should be measured at all of the
monitor wells in the area during each sampling period to
ascertain ground-water flow directions. A specific-capacity
test should be conducted at one of the shallow monitor wells
to determine the hydraulic properties of the surficial sand

and the vertical permeability of the marine clay should be

determined by permeameter test.
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NORTH CHEVALIER FIELD DISPOSAL AREA (SITE L1) AND
SUPPLY DEPARTMENT OUTSIDE STORAGE (SITE 26)

Background

From the late 1930's until the mid 1940's, industrial
waste and general refuse were disposed of-and burned In a low
swampy area along an arm of Bayou Grande north of Chevalier
Field (Site 11). Approximately 24 cubic yards per day of
waste including various types of waste oils were disposed of
In this area. A sediment sample from the arm of Bayou Grande
collected during the IAS study was found to contain the
following concentrations of total metals (milligrams per
kilogram) : cadmium, 140 mg/kg; chromium, 8900 mg/kg;
mercury, 2.0 mg/kg, nickel, 27 mg/kg; and lead, 650 mg/xg.
The metals found in this sample could have been leached from
the landfill or they might have been deposited in the Bayou

via the drainage ditch to the south.

Until 1964, a 30 by 30 ft area on the south side of
Building 684 was used by the Supply Department to store
incoming paint strippers and acids (Site 26). Containers of
these materials were placed outside on steel matting where
leaks sometimes occurred. During the IAS, soil samples were
taken to depths of 24 inches at 3 locations at the site and
analyzed for EP toxicity (metals). Results of the analyses

show no samples exceeding EP toxicity limits.
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Findings

Five monitor wells were installed at Site 11 and one
well was installed east of Site 26 (Figure 17). Ground-water
samples were analyzed for metals and vOCs, the results of
which are presented 1in Table C-12 1in Appendix C. In
addition, five sediment samples and two surface water samples
from the small Bayou were collected at locations shown in
Figure 18 and analyzed, the results of which are also
contained in Table C-12. The quality of ground water sampled
at the monitor well locations is relatively good. Specific
conductance 1is relatively low and concentrations of metals do
not exceed the FDER's primary drinking-water standards. VOCs
were found only at GM-15, GM-26, and GM-28 and at these

locations no constituent was found in a concentration greater

-

R

than 22 ppb. The EP toxicity levels for the sediment samples
from Bayou Grande are quite low although the surface-water
samples contained concentrations of chromium, lead, 1iron,
silver, nickel, copper, and manganese, which are somewhat
higher than typical values for sea water. Water levels 1in
the monitor wells indicate that ground water flow is eastward

toward the Bayou.

Seven borings, the Ilocations of which are shown in
Figure 17, were made to determine the composition of the fill
as well as its lateral and vertical extent. Borings east of
the creek encountered construction debris while to the west,
domestic trash and oily sludge were found to a depth of 15 to

45
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20 ft. The distribution of oily sludges iIn the fill appears

to be erratic. The fill area extends west of the dirt road;
however, the actual westward extent could not be determined
because of inaccessibility to the drill rig. Figure 19 shows
a minimum area of TFill inferred from the comparison of

present topography with a 1930 topographic survey.

Recommendations

It is recommended that 5 additional shallow monitor
wells be 1installed near the shoreline at the approximate
locations shown 1in Figure 20 iIn order to determine the
composition of ground water entering the Bayou. A deeper
monitor well, screened below the marine clay, will be
installed adjacent to GM-26 1in order to determine the

vertical direction of ground-water movement and to detect any

L

possible contaminants i1n the Jlower sand. Monitor wells

should be sampled and analyzed for vocs and metals.
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PESTICIDE RINSEATE DISPOSAL AREA (SITE 15)

Background

This site, which 1is located in the golf course
maintenance area, was used between 1963 and 1979 for disposal
of rinse water from the cleaning of pesticide mixing and
spray equipment. During cleaning operations, dilute rinseate
solutions, reportedly containing organic phosphates,
chlorinated hydrocarbons, carbaryl and carbamates, were
poured directly onto the ground. Pesticides were stored
outside just east of Building 2692 and equipment was rinsed
on an asphalt wash pad located near the northwest corner of

Building 2640 (see Figure 21).

Findings and Recommendations

L 4

Soil samples were collected from depths of 1 inch, 12
inches, and 24 inches at 3 points in these two areas. The
samples were analyzed by extraction procedure for pesticides
and arsenic. As shown in Table C-13, arsenic and organic
pesticides were detected 1in the soil sa:ples and show a
rather consistent decrease in concentration with depth. The
arsenic levels exceed the EP toxicity standard of 5 ppm,

"which defines a hazardous waste. In order to define the area
of contaminated soil, approximately 10 more shallow borings
will be needed to collect soil samples for arsenic analysis.
In addition, two shallow monitor wells should be installed

downgradient from the site and ground-water samples collected
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and analyzed for pesticides and arsenic. From the .
topography, it is apparent that shallow ground-water flow is

north or northwestward toward Bayou Grande.
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TRANSFORMER STORAGE YARD (SITE 17)

Backaround

This site was used from 1964 until 1976 as a storage
area for 200 to 300 transformers, some of which contained
PCBs. The storage area 1S paved with asphalt which slopes
toward a catch basin inlet to a storm sewer, A black oily
residue on the pavement was found by the IAS team to contain
high levels of PcBs as well as other chlorinated hydro-
carbons. The oily residue was scraped from the pavement,

drummed and properly disposed of off-base,

Findings and Recommendations

Three borings were drilled through the pavement at
locations shown iIn Figure 22 and soil—samples were collected
just below the pavement and at depths of 12 inches and 24
inches. Samples were analyzed by extraction procedure for
PCBs, the results of which are shown in Table C-14. The
sample nearest to the catch basin was found to contain up to

9 ppm of Arochlor 1260.

The fact that pcBs were found iIn the soil only near the
catch basin suggests that they have not permeated through the
pavement, but that small amounts may have been washed through
joints at the contact between the pavement and the catch
basin, and therefore, the affected soil 1is probably

restricted to a small area. Concentrations of PCBs In the
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soil were below the EP toxicity standard of 50 ppm, which

defines a hazardous waste.

Polychlorinated biphenyls are strongly adsorbed by soil
materials and are not readily leached by percolating water.
They are therefore extremely immobile in soils (Griffin, et
al , 1979). Because the decomposition of PCBs by
biodegradation and other natural processes 1s very slow, they
will remain in the soil for some time. It is therefore
recommended that the presence of PCBs in the soil should be
noted 1i1n the base master development plan; however, no

further study at this site is recommended.
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FUEL FARM PIPELINE LEAK (SITE 19)

Background

In 1958, a Ileak occurred in the pipeline which leads
from the fuel farm to the aircraft refueling facility at
Forrest Sherman Field, This leak resulted in the discharge
of several hundred thousand gallons of JP-4 fuel oil, Kkilling
vegetation 1in an area of about 200 ft by 400 ft. Land
surface in the area of the leak is flat and the water table
iIs shallow. At the time of this study, much of the area was

under standing water.

Findings and t

Eleven borings were drilled at locations shown in Figure
23 in order to determine the extent qf the fuel floating on
the water table or detectable by odor, Four monitor wells
were then installed to measure the thickness of the free
fuel. Fuel odor in the soil samples was detected only within
the area of the dead trees. No free product was found
floating on the water table at any of the borings or monitor
wells and none was observed on the standing water at the

surface,

Because the water table is so shallow and in much of the
spill area 1is sometimes above ground level, free product has
been exposed to the atmosphere, and in the 25 years since the
spill, has apparently evaporated. The water table has a
slight gradient toward the south as shown in Figure 23.
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Hydraulic conductivity of the shallow sand was determined
from a slug test at GM-18 to be 8.5 «x 1073 cm/sec. Because ‘
the lost fuel has largely been removed by evaporation and
biodegradation and because of the remoteness of the area, no

further study IS recommended for this site,
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REFUELER REPAIR SHOP (SITE 22)

Background

This site was used between 1958 and 1977 for disposal of
residual fuel from refueler trucks in preparation for repair
work . Over this period an estimated 19,000 gallons of

aviation gasoline and jet fuel were disposed of here.

Findings and Recommendations

Fifteen borings were drilled to determine the extent of
fuel in the subsurface. No free product was found at any of
the boring locations, although fuel odor was detected 1In a
small area around the loading ramp as shown 1in Figure 24.
The water table at this site is relatively shallow, occurring
at a depth of about 45 ft at the tjime of the field work.
Most of the fuel lost at this site has apparently evaporated
and the remainder 1is 1immobilized 1in the unsaturated zone
where 1t will continue to undergo evaporation and
biodegradation; therefore, no further study 1is recommended

for this site.
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RADIUM DIAL SHOP (SITE 27) AND BUILDING 648 (SITE 31)

Background

Building 709 (Site 27) was used from the 1940"s until
1975 for reworking luminous instrument dials. A routine
disposal operation in Building 709 was to wash spent cleaning
solutions and [luminous paint down the drains and into the
sanitary sewer. The wastes disposed of included cleaning
solutions containing benzene, white pigments, phosphors,
small amounts of radium and sometimes acid or caustic

solutions.

Building 709 was dismantled 1in 1976, at which time
Radiological Affairs Support Office (RASO) personnel surveyed
-the site and adjacent area. The drain pipe was found to be
contaminated with a dose rate of 1.2 mR/hr (millirems per
hour). The drain pipe was excavated and removed to a depth
of 18 inches and the remaining underground portion was capped

and covered with concrete.

Building 648 (Site 31) has been used for painting
operations since 1949. From 1949 until 1973, an estimated
20,000 gallons of waste paint and thinner were poured onto
the ground just north of Building 648. An estimated 8,600
gallons of paint sludges from water well paint booths were
also dumped adjacent to the building. Paints used at NARF
include cellulose nitrate lacquer, zinc chromate, nitrate

dope, acetate dope, 'day-glow™, epoxy and enamel. Lacquer
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thinner, toluene and M-T-6096 were the main paint thinners

used «

Findings and Recommendations

A monitor well was installed near the abandoned sewer
drain at Site 27 (Figure 25) and ground-water samples were
analyzed for gross alpha and VOCs (Table C-15). The level of
gross alpha was found to be below the FDER's primary
drinking-water standard; however, various chlorinated

hydrocarbons were found in concentrations as high as 29 ppb.

A monitor well (GM-1) was also installed near the
northeast corner of Building 648 (Site 31) as shown in Figure
25. Analysis of the ground water (Table C-15) shows low

concentrations of five voOCs.

L2

Sites 27 and 31 are combined because of proximity and
because site 27 is almost directly hydraulically downgradient
from site 31. Land surface and the water table both slope
relatively steeply toward the east. Ground-water Tflow 1is
therefore eastward toward the creek which discharges into
Bayou Grande. Assuming a hydraulic conductivity of 1 x
cm/sec, an effective porosity of 0.35 for the surficial sand,
and a hydraulic gradient of 0.005, the calculated horizontal
seepage velocity is 150 ft/yr. At this rate, contaminants
from site 31 would have reached the ditch after a travel time
of 12 years. It is therefore recommended that three shallow

monitor wells be installed west of the ditch at the locations
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shown in Figure 26. In addition, a deep monitor well
screened below the marine clay should be installed adjacent
to GM-2 to determine the vertical hydraulic gradient.
Ground-water samples from the monitor wells will be analyzed

for vocs. Although supply well No. 2 i1s 1,300 ft from the
nearest of these two sites and 1is screened nearly 100 ft
below the surficial sand, as a precautionary measure, it 1S

recommended that this well be sampled annually for voCs.
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BUILDING 649/755 (SITE 30)

Backaround

The Building 649/755 complex had two metal plating
shops, A tin-cadmium plating shop in Building 649, which
operated from the mid 1940°s until the early 1960's,
consisted of about 15 tanks of 200 to 500 gallon capacity,
containing various tin, cadmium, and cyanide solutions.
Contents of the tanks were emptied monthly or quarterly into
a ditch east of the buildings, which flowed toward Chevalier
Field and then north into a reach of Bayou Grande. A 250
gallon tank of trichloroethylene was also drained quarterly
into the same ditch. In the early 1960's, the tin-cadmium
plating operation was replaced by a magnesium treatment line,
which continued into the early 1970's.. The 15 tanks at the
shop then contained nitric acid, phosphoric acid, caustics,
potassium permanganate, various degreasers, and chromate
solutions. The tanks on this line were drained monthly or

less frequently into the same ditch.

A second plating shop, 1in Building 755, which operated
from the early 1960's until the early 1970's, contained 50
small tanks (50 to 200 gallons) used for nickel, silver,
lead, tin, chromium, and other metal plating. The tanks were
drained periodically, varying from monthly to annually into

the ditch leading to Bayou Grande.
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Findings and Recommendations

Four sediment samples from the ditch were collected at
the locations shown in Figure 27 and analyzed by extraction
procedure for metals and cyanide. As shown 1in Table C-16,
only very low levels of cadmium, magnesium, and copper were

found.

Because the ditch 1is a ground-water discharge zone,
pollutants placed 1in it should have been confined to the
course of the ditch. The low levels of metals found in the
ditch indicate that the plating wastes discharged to it have
been immobilized in the sediments or have been washed
downstream into Bayou Grande. Therefore, no further study is

recommended for this site.
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INDUST D 1 :
TREATMENT PONDS (SITE 33)

Background

The domestic/industrial wastewater treatment plant is
included In this study in order to satisfy State requirements
for a ground-water monitoring plan (FAC 17-3 and 17-4). The
plant 1includes sludge drying beds and three surface
impoundments, consisting of a surge pond, an aerated
stabilization pond (phenol pond), and a polishing pond. The
surge pond 1s designated as a RCRA hazardous waste surface
impoundment because it receives untreated wastewater from

metal plating activities.

In accordance with State and Federal regulations, the
consulting firm of Missimer and Assqciates installed seven
shallow monitor wells around the surge pond. Because of a
significant deterioration of ground-water quality between
upgradient and downgradient wells, a study has been initiated
to determine the extent and concentrations of contaminants in
the ground water and their rates of horizontal and vertical
movement. A proposal for that study, which involves the
entire wastewater treatment plant area, is contained iIn a
ground-water quality assessment plan (Geraghty & Miller,

Inc., 1984), which has been submitted to FDER.
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SUMMARY

Many of the sites investigated in the verification
study have been inactive for a number of years, and in that
time, ground-water contaminants have been attenuated by the
processes of evaporation, biodegradation, and adsorption to
minerals and organic matter in the soil. Of the 18 sites
included 1in this study, nine are recommended for Tfurther
study in the characterization phase. The proposed

characterization work is summarized in Table 5.

The studies recommended during the characterization
phase are predicated on the basis that contaminants reaching
the water table will travel either: (1) laterally through the
surficial sand toward surface-water discharge points, or (2)
downward into deeper horizons. Therefore, at selected sites,
a network of shallow monitor wells has been proposed to
monitor contaminant plumes near the points of surface
discharge. Similarly, strategically located deeper monitor
wells have been proposed to determine the potential for
downward movement of contaminants into the lower sands and
toward the deeper aquifers from which potable water supplies

are drawn.

Chemical analyses of water from the three Navy supply
wells show that ground-water quality at these wells has not
been affected by activities at the base. However, as a
precautionary measure, it is recommended that these wells be
sampled periodically for vocs. The intakes of the wells are
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Table 5. Summary of Proposed work for Characterization Study at NAS Pensacola.
i Chemical Analyses
Site s ?roposed Ground-Water Surface-Water Soil Hydraulic Other
Number Monitor Wells Samples® Samples® Samples
Sanitary Landfill Q) 8 8, VOC In-situ permea-
8, Organic Priority bility-surficial
Pollutants sand
N.Chevalier Field 6 11, VOC s Metals
Disposal (11) and Supply
Deot, Storage (26)
Pesticide Rinseate 2 2, Pesticides x Arsenic
Area (15) Arsenic
Radium Dial Shop (27) 4 6, VoC

6 B8ldg 648 (31)

Industrial Sludge Beds
(32) s Wastewater
Ponds (33)

(Geraghty + HMiller, Inc., 1984)

Solvent Spill (34) 4 5, VOC Quarterly t 3+ voc Quarterly

Supply Wells 3, VOC Annually

Proposed work for these sites is detailed in the water quality assessment plan

In-situ permea-
bility surficial
sand; petrmea-
meter = marine
clay

e Includes existing and proposed monitor-well locations

Note: VOC analysis method 601. ) )
Soil sample analyses for arsenic by extraction procedure.




so far removed from sources of pollution at the surface that, ‘
if a plume were to reach a supply well, it would be highly
dispersed and concentrations of constituents at the well
would 1increase very slowly from the first detected trace
amounts. An annual sampling of the wells 1is therefore

believed to be adequate.
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LITHOLOGIC LOG OF MONITOR WELL GM-1.

Depth
Description (ft)
Shell fragments, fll......... 0 - 0.5
Sand, fine-grained, brown to light brom.. 05 - 4
Sand, fine-grained, brown to light brown;
thin layers of shell fragments.,.... R 4 - 12
Sand, fine-grained, light hon......._. 12 - 16
Sand, fine-grained, light brown to white;
thin layers of shell frageis....,....... 16 - 26

LITHOLOGIC LOG OF MONITOR WELL GM-2.

Depth
Description __(ft)
Sand, fine-grained, light brown to brown.. 0 - 2
Sand, fine-grained, light brown to gold
han - 2 - 10
Sand, fine-grained, light bon.......... 10 - 16
Sand, fine-grained, vWie . ... 16 - 20

LITHOLOGIC LOG OF MONITOR WELL GM-3.

Zepth
Description (Et)

light bon,.........

Sand, fine-grained, 0 - 18

LITHOLOGIC LOG OF MONITOR WELL GM-4.

Depth
Description (£t)

light bom......... .- o - 17

Sand, fine-grained,
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LITHOLOGIC LOG OF MONITOR WELL GM-5.

Depth Thickness
Description (ft) (ft)
Sand, fine-grained, light bron........... O - 8 d
Sand, fine-grained, bon................ a - 12 4
LITHOLOGIC LOG OF MONITOR WELL GM-6.
Depth Thickness
Description (£E) (£t)
Sand, fine-grained, light bron........... O - 8 8
Sand, fine-grained, brown; thin layers of
gray and black organic sediment; strong
air- 8 - 12 4
LITHOLOGIC LOG OF MONITOR WELL GM-7.
Depth Thickness
Description (£t) (Et)
Sand, fine-grained, ga/ccccceceee.. o - 7 7
Sand,. fine-grained, gray to white; layers
of gray and black organic sediment........ 7 - 11.5 4.5
LITHOLOGIC LOG OF MONITOR WELL GM-8.
Depth Thickness
Description (ft) (Et)
Sand, fine-grained, gray to light brom... O - 8 8
Sand, fine-grained, gray to light brown;
rock Tragments; black organic sediment;
strong solvent adbr........ sasssssssnannnn 8 - 115 3.5



LITHOLOGIC LOG OF MONITOR WELL GM=9.

Depth
Description (ft)
Sand, fine-grained, gray to gray-white.... o - 75
Sand, fine-grained, gray to white; strong
solvent @— 75 = 115
LITHOLOGIC LOG OF MONITOR WELL GM-10.
Depth
Rescription (£t)
Sand, fine-grained, light brown; solvent
odor....O....‘.........'.l......'......... 0 = 11-5
LITHOLOGIC LOG OF MONITOR WELL GM-11.
Depth
Description - (ft)
Sand, fine-grained, light brown to brown.. 0 = 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-12.
Depth
Description (ft)
Sand, fine-grained, light brown to bromn.. 0 = 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-13.
Depth
Description (ft)
Sand, fine-grained, light brown to gray;
slight solvent air. 0 - 11.5
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LITHOLOGIC LOG OF MONITOR WELL GM-14.

Depth Thickness
Description (ft) (ft)
Sand, fine-grained, brown to light brown.. 0O - 115 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-15.
Depth Thickness
Description (ft) (ft)
Sand, fine-grained, light brown to brown.. 0o - 8 8
Sand, fine-—grained, gray to white; with
rock fragments and thin layers of gray-
black organic siet........... 8 =~ 1.5 3.5
LITHOLOGIC LOG OF MONITOR WELL GM-16.
- Depth Thickness
Description (£k) (Ek)
Sand, fine-grained, light brown; slight
fuel alr 0 - 115 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-17.
Depth Thickness
Description (ft) (EE)
Sand, fine-grained, light brown to brown.. 0O - 115 11.5



LITHOLOGIC LOG OF MONITOR WELL GM-18.

Depth
Description (ft)
Sand, fine-grained, light brown to brown;
slight fuel ab > 0O -~ 1.5

LITHOLOGIC LOG OF MONITOR WELL GM-19.

Depth
Description (ft)

Sand, fine-grained, light brown to brom.. 0O - 15

LITHOLOGIC LOG OF MONITOR WELL GM=-20.

Depth
Description (ft)
Sand, fine-grained, brown to dark brown;
plant @k O - 1.5
LITHOLOGIC LOG OF MONITOR WELL GM=-21.
Depth
Description (ft)
Sand, fine-grained, brown; chemical odor.. o - 115

LITHOLOGIC LOG OF MONITOR WELL GM-22.

Depth
Description (ft)
Sand, fine-—grained, brown; chemical odor.. O - 115
0000245

A-5

Thickness
(ft)

1.5

Thickness
(ft)

1.5

Thickness
(ft)

11.5

Thickness
(ft)

11.5

Thickness
(ft)

11.5




LITHOLOGIC LOG OF MONITOR WELL GM-23.
Depth Thickness
Description (ft) (£t)
Sand, fine—grained, brown to light brown.. 0O - 115 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-24.

o Depth Thickness
Description (£t) (ft)
Sand, fine-grained, gray-brown to white;
fuel Odor. EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERETSR 0 = 11-5 11-5

LITHOLOGIC LOG OF MONITOR WELL GM-25.
Depth Thickness
Description (ft) (£t)
Sand, fine-grained, brown to light brown.. 0O - 11.5 11.5
LITHOLOGIC LOG OF MONITOR WELL GM-26.
Depth Thickness
Description (ft) (ft)
Sand, fine-grained, gray to black; oily;
contains rock and brick fragmentS. cusesuss 0o - 4 4
Sand, fine-grained, black; oily; rock and
brick fragments; thin layers of black
O.r g Aneingoes 4 - 115 7.5




LITHOLOGIC LOG OF MONITOR

Description
Sand,

Sand,
oily;

Sand,

Sand, fine-grained,
contains paper,

fine-grained, brown to black; oily..
fine-grained,

black to gray-black;
contains wood

and glass fragments...
black;

black; very oily;
pieces of metal, glass

fine-grained, very alby......

Sand, fine-grained, brown to black; oily..

LITHOLOGIC LOG OF MONITOR

Description

Sand, fine-grained, light brown (dredge

Sand, fine-grained, light brown to brown;
contains some rounded pEbles.............

Sand, fine-grained, light brown to gray-
brown; contains rock fragments; fuel

Odor ................... ® 6 0 0 00 000 0Pt s e e

Sand,
Sand,

fine-grained, gray; fuel odor..

fine-grained, hon.............

Sand, fine-grained, brown to black; oily..

LITHOLOGIC LOG OF MONITOR

Description

Sand, fine-grained, light brown; contains

some rock fragets...coooceemiemmeenes

000C246

-

WELL GM-27. .
Depth Thickness
(ft) (ft)
o - 2 2
2 - 4 2
4 - 7 3
7 - 14 7
14 - 18 4
WELL GM-28.
Depth " Thickness
(ft) (ft)
o - 4 4
4 - 6 2
6 - 8 2
8 - 11.5 3.5
11.5 - 14 2.5
14 = 20 6
WELL GM-29.
Depth Thickness
(£t) (ft)
0O - 115 11.5 ‘l’




LITHOLOGIC LOG OF

Description

MONITOR WELL GM-30.

Sand, fine-grained, light brown to

LITHOLOGIC LOG OF

Description

Sand, fine-grained, light brown to

Sand, fine-grained, gray to wite......

LITHOLOGIC LOG OF

Description

Sand, fine-grained, light bron...,....

LITHOLOGIC LOG OF

Description

Sand, fine-grained, light bron.........

LITHOLOGIC LOG OF

Description

Sand, fine—grained, light brown; contains

some rock

. Sand, fine-grained, light brown. scseaaansn 8 -

Depth Thickness
(&) (EE)
bromn. . O - 15 11.5
MONITOR WELL GM-31.
Depth Thickness
(£t) (k)
brown. . 0o - 8 8
.- 8 - 115 3.5
MONITOR WELL GM-32.
Depth Thickness
(Et) (ft)
Y o0 - 115 11.5
MONITOR WELL GM-33.
Depth Thickness
(Ef) (f£t)
.- O - 115 11.5
MONITOR WELL GM=-34.
Depth Thickness
(&) (EE)
- 8 8
11.5 3.5

A-8




LITHOLOGIC LOG OF MONITOR WELL GM-35.

Depth Thickness
Description (ft) (ft)
Sand, fine-grained, light brown to gold
brown...‘...'....0.0....C............O'.‘. O - 4 4
Sand, fine-grained, light brown to gray... 4 - 6 2
Sand, fine-grained, gray to gray-brom.... 6 - 10 4
Sand, fine-grained, g3 10 - 115 1.5

LITHOLOGIC LOG OF MONITOR WELL GM-36.

Depth Thickness
Description (ft) _(ft)
Sand, fine-grained, black; oO1ly cuuuaauuuns o - 6.5 6.5 ’
Sand and rocks; Qb 6.5 - 8 1.5
Sand, fine-grained, brown; al.......... - 8 = 16.5 8.5
Sand, fine-grained, gray to vwite........ 16.5 - 20 3.5

LITHOLOGIC LOG OF MONITOR WELL GM-37.

Depth Thickness
Description (ft) (£t)
Sand, fine-grained, light brown to brown;
plant wk o - 3.5 3.5

0000247
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Giraghey & Miller, Inc

APPENDIX B

Lithologic Logs of Previous Borings
. at NAS Pensacola



Boring

(elev, 8.8)

(elev, 9.0)

0000248

Depth,
—ft

0- 0.5
0.5- 3.0
3.0-14.0

14.0-190
19.0-28.0

28.0-35.0
35.0-44.0

44.0-47.0
47.0-51.0

0- 2.0

2.0- 8.5

8.5-19.0
19.0-29.0
29.0-35.5
35.540.0

40.0-47.0
47.0-49.0

Boring Group No. 1

Description
Red clayey sand fill, cohesionless
and medium dense (SC)

Broan and tan slightly silty sand,
cohesionless and medium dense (Sti/SP)

Light can to white sand, cohesionless
and medium dense to dense (SP)--

White sand, cohesionles and very dense

Light gray sand, cohesionless and very
dense (SP)

Dark gray sand, cohesionless and very
dense (SP)

Brown sand with brown organic stain,
cohesionless and dense (SP)

Gray sad, cohesionless and dense (SP)
Blue marine clay, cohesive and of
medium consistency (OH)

Brown to tan slightly silty sand,
conesionless and medium dense (Sit/SP)

White sand with small pieces of brick
at 3 ft, cohesionless and loose to
medium dense (SP)

White and light tan sand, cohesiordess
and dense (SP)

Light gray sand, cohesionless and dense
to very dense (SP)

Dark gray sand, cohesionless and very
dense (SP)

Brown sand with brown organic stain,
cohesionless and dense (SP)

Gray sand, cohesionless and dense (SP)

Blue marine clay, cohesive and of
medium consistency (OH)




Boring Group No. 1
(Continued)

Boring Depth,
No. ft : Description
3 0- 0.5 Red clayey sand fill (SC)
(elev, 8.5)
0.5- 2.5 White slightly silty sand, cohesionless
and medium dense (SM/SP)
2.5-13.0 Tan to white sand, cohesionless.and
medium dense to very dense (SP)
13.0-23.0 White sand, cohesionless and dense (S?)
23.0-28.0 Light gray sand, cohesionless and
very dense (SP)
28.0-38.0 Dark gray sand, cohesionless and very
dense (SP)
38.0-47.0 Light gray sand, cohesionless and
very dease to dense (SP)
47.0-51.0 Blue marine clay, cohesive and of
medium consistency (OH)
4 0- 0.25 Red clayey sand fill (SC)
(elev, 8.2)
0.25- 2.5 Light tan. to white slightly silty sand,
cohesionless and medium dense (Sil/SP)
2.5-19.5 White sand, cohesionless and medium
dense. to dense (SP)
193- 27.0 Light gray sand, cohesionleds and very
dense to dense (SP)
27.0-35.0 Dark gray sand, cohesionless and very
dense (SP)
35.0-38.0 Light brown sand with light brown organic
stain, cohesionless and dense ($?)
38.0-43.0 Light tan to gray sand, cohesionless
and very dense (SP)
43.0-46.5 Dark gray watery sand, cohesionless
and medium dense (SM/SP)
46.5-51.0 Blue marine clay, cohesive and of

medium consistency (QH)




Boring

(elev, 8.8)

Boring

0000249

Depcth,
ft

0- 1.0

1.0- 9.0

9.0-19.0
19.0-28 .0
28.0-32.0
32.0-39.0
39.0-44.0

44.0-48.5
48.5-51.0

Depth,
fr

0O- 0.75
0.75-14.5
14.5-21 .0

0- 0.67
0.67- 1.16
1.16-13.5
13.5-21.0

Boring Group No. 1
(Continued)

Description
Brown slightly silty topsoil (SN)

Light tan to white slightly silty sand,
cohesionless and medium dense to loose
(sM/sP)

Light tan to white sand, cohesionless
and dense (SP)

Light gray sand, cohesionless and
dense (SP)

Dark gray sand, cohesionless and very
dense to dense (SP)

Light gray sand, cohesionless and.
very dense- (SP)

Light tan sand, cohesionless and very
dense (SP)

Dark gray sand, cohesionless and dense 3)

Blue marine clay, cohesive and of medi
consistancy (CH)

Boring Group No. 2

Description

Loose red sand with roots (topsoil) (s?)
Loose tama to white sand (SP)
Loose brown sand with organic stain (SP)

Loose tan sand with roots (topsoil) (8?)
Loose red sand (SP)

Loose tan to white sand (SP)
Loose brown sand with organic stain (SP)




. Soring

Boring

Depth,
ft
0- 05
0.5-34.5
34.5-41.0

0-0.5
5-31.0

0- 05
0.5-31.0

0-0.25
0.25-25.0
25.0-31.0

0- 0.25
0.25- 09
0.9-21.0
21.0-31.0

Depth,
ft
0- 0.17
0.17- 0.66
0.66-17.5
17.5-21.0

0-17.0
17.0-21.0

Boring Group No. 3

Description

Brown sand with roots (SP)

Brown to tan fine sand (SP)

Tan to brown fine sand with slight
organic stain (SP)

Brown sand with grass roots (SP)
Brown to tan fine sand (SP)

Brown sand with roots (SP)
Brown to tan fine sand (SP)

Asphalt
Tan to white and tan sand (SP)
White sand (SP)

Asphalt

Sand shell

Tan to white and tan sand (SP)
White sand (SP)

Boring Group No. 4

Description

Asphalt

Red slightly clayey sand (SC)
Tan sand (SP)

Gray sand (SP)

Tan sand
Gray sand (SP)




Boring Group No. 5

Boring Depth,
No. ft Description .
1 0-29.0 Brown to vhite to gray sand (SP)
29.0-32,5 Gray marine clay and sand
2 0- 2.0 Gray and brown sand
2.0- 30 Gray sand with wood, bricks, and organics
3.0-17.5 White sand (SP)
17.5-24.8 Gray sand (SP)
24.5-26.9 Gray clay and sand (SC/OR)
Boring Group No. 6
Boring Depth,
No. ft Description
1 0- 0.5 Gray sand with decaying leaves and roots-
topsoil (S¥)
0.5~ 9.0 Tan sand (SP)
9.0-13.0 Gray sand (SP)
13.0-25.0 Brown sand with organic stain (SM)
2 0- 0.5 Gray sand with decaying leaves and roots-
topsail (S%)
0.5-26,0 Tan to white sand
Boring Group No. 7
Eorfng Depth,
No. ft Description
1 0- 10 Concrete
1.0-10.0 Tan to gray sand (SP)
10.0-17.,5 Gray sand with wood (SP)
17.5-50.0 Gray sand (SP)




(elev,

(elev,

(elev,

30.5)

27.5)

6.9)

6.75)

Boring Group No. 8

Depth,
ft Descriptidn
0- 3 Tan sand (SP)
3-9 White to tan sand (SP)
9-18 White sand (SP)
18-41 Brown sand with organic stain (SP)
0O-6 Tan to light tan sand (SM/SP)
6-14.5 Light tan and gray sand (SP)
14:5-17.5 Gray sand (SP)
17,5-33 Dark brown sand with brown organic
stain (SM/SP)
33 -41 Dark gray sand (SP)
03 White to tan sand (SP)
3-17 Tan sand (SP)
17-22 Brown sand (SP)
22-27 Brown sand with light organic stain (SP)
27-41 Brown sand (SP)
0- 3 White to tan sand
3-24 Tan sand (SP)
24-32 Brown sand with organic stain (SP)
32-41 Brown sand (SP)

B-6




Boring

Depth,
ft
0- 3

3- 5.5
55- 9
9-16

0- 4.5
4.5- 6.5
6.5-16

0- 2

2- 7

7- 9.5
9.5-16

0- 2.5
2.5-13
13-16

0- 3.5
3.5-12
12-23
23-33.5

33.5-39.5
39.5-55.5

55.5-59

0000251

59-66

Boring Group No. 9

Description

Loose brown fine sand
Very loose tan fine sand
Very firm tan fine sand
Dense white fine sand

Very loose brown fiae sand
Loose tan fine sand
Fcry firm tan to white fine sand

Very loose brown fine sand (SP)
Firm to very Firm white sand (SP)
Dense white fine sand (SP)

Very firm to firm white to light
brown fine sand (SP)

Loose brown fine sand (SP)

Very firm to dense white sand (SP) .
Finn light brown sand

L 4

Very loose to loose brown fine sand (SP)
Very firm to dense white fine sand (SP)
Very firm white to light grey fine sand (SP)
Dense white fine sand (SP) )

Firm brown fine sand (SP)

Firm blue—gray sandy marine clay with
thin sand seams and pieces of shell
throughout

Firm to very firm gray fine sand (SP)
Very dense white fine sand (SP)

B-7




Depth,
ft

Boring

0- 3
3_ 305
3.5-17

17-39
39-43
43-56

56-66
0-3

3-16
16-28
28-39.5

39.5-59

59-62.5
62.5~66

0- 25

25- 6
6- 9.5

9.5-16

Descrintion

Brown slightly silty sand (S)
Loose tan fine sand (SP)

Very firm light brown to white
fine sand (SP)

Dense white fine sand with occasional
very fine sand seams (SP)

Soft blue-gray sandy marine clay with
shell fragments (CH)

Firm blue—gray very sandy marine clay
with thin clayey sand scams (CH)

Very dense gray fine sand (SP)

Loose and very loose brown slightly
silty fine sand (Stf)

Very firm to dense white fine sand (SP)
Firm to very firm white sand (SP)

Very £irm to dense light brown to
white fine sand (SP)

Soft to firm blue-gray slightly sandy
marine clay with shell fragments (CH)

Very dense grey medium to fine sand (SP)
Very dense white fine sand

Loose brown and tan slightly silty

fine sand (Fill) (S?/sM)

Loose tan sand (SP)

Very firm to dense brown and tan
sand (SP)

Dense white sand (SP)




Boring Group No. 10 .

Boring Depth o
No. (ft) Description
Generalized 0-19  loose and loose tan and t
from 4 borings gray and tan sand sP
(elev, 28)

19-27 Medium dense black, gray, white,
brown and tan sand é%RyW|th traces
of organics (SM/SP)

27-58 Dense and very dense brown, black
and gray sand (SP) with traces of
clay and organics (SM/sSP and SC/SP)

58-63 Very loose and loose grey silty
clayey sand with shell (SC, sC/sp)

63-77 Medium dense to very dense gray
silty clayey sand some brown sand
and shell (SC, sc/sp and swm)

77-90 Medium dense sandy clay with some
shell (SM)

90-93 Blue gray marine clay, stiff (OH)

93-100 Very dense to medium dense gray,
slightly clayey sand (sSMm)
Boring Group No. 11
Boring Depth
No. (ft) Description
Generalized 0-10 Loose tan and gray sands (SP)
from 3 borings _
(elev, 18) 10-53 Medium and dense tan and gray
sands (SP)

53-65 Marine clay with shell (OL) and
loose silty clayey sand with
shell (sM/sC)

65-75 Medium dense to dense gray sand

(SP)

0000252 B—9
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APPENDIX C

Chemical Analyses




Table ¢c-1.

Water-Quality Field Measurements for

Supply Wells at NAS Pensacola

Well X3
Well #1 Well #2 (Hovey Rd)
Sampling Date 3-15-84 3-15-84 3-15-84
Temperature (°c) 2.5 23.0 23.0
pH 6.92 700 5.80
Specific Conductance
(umhos/cm) 98 110 130
0000253




TooIT < . -nemicdi Alldlyoes OL NAS Pensacola Supply Wells.
Tapte 2. Concentrations of volatile Organic Compounds (Method 624*)

3 . Client: Geraynty & Miller Project No.:  84-297

Concentration ug/1 (ppb)z

Sample ID: Mainside #1 Mainside #2 Mainside Hovey Rd.
Compound CAA ID: 8401284 8401285 8401286

(2v) acrolein

(3v) acrylonitrile

(4v) benzene

(6v) carbon tetrachloride

{7v). chlorobenzene

(10v) 1.2-dicnluroethane

(1lv) 1,1,1,-tricnloroethane

(13v) 1,l1-dichloroethane

(14v} 1,1,2-tricnliorgethane

(15v) 1,1,2,2-tetrachioroethane

L}év) chlorgethane

(19v) 2-ciloroethyivinyl ether

(23v) chloroform
b

(29v) 4.,1-dichlurocthylene

(30v) trans-},2-dicnlordethyiene

(32v) 1,2-dicnioropropane

(33v) trans-1.3-dichloropropene

" ¢cis-1,3-dichloropropene

(38v) etnhylbenzene et

(44v

methylene chloride

(45v) chioromethane

(46v) bromomethane

(47v) bromoform
{33v) bromodicnlarometnane

(49v) fluorotrichioromethane

{5dv) dicnlorodiflyoromethane

(51v) cnlorodioromomethane

(85v) tetrachloroethylene

(86v) toluene

(87v) trichloroethylene

(83+v) vinyi chloride

Detection Limit 1 1 1

1u.s, EPA. 1982. Metnods for Organic Chemical Analysis of Municipal and Industrial
Wastewater, EPA 6UU/4-32-057. EPA/EMSL, Cincinnatr, Ohio

2oncentrations less than tne detection limit are left blank. Concentrations between 1
and 10 tunes the detection limit are listed as trace levels (TR). Acrolein ang
acrylonitrile are 100 ana 10 times tne uetection limit respectively.

"~ Note: Wells sampled March 1984.

c-2




Table c-2 (Continued)
Table 3A.

Client: Geraynty & Miller

Concentration of Acid/Base/Neutral £xtractadbles (Method 625‘)

Report mo.: 84-297

sample ID:

Compound CAA |D:

Concentration - ug/1 (prlE

Maingside #1
8401284

Mainside #2 Mainside Hovey Road
3401285 8401286

K | D COMPOUNDS
(21A} 2.,4,6-trichiorophencl

(227) p-cnloro--cresoi

{24A) 2-chlorophenol

(31A) 2,4-dicnioropnencl

(34A) 2,4-dimethylpnencl

(s7A) 2-nitroynenol

{s8A} 4-nitrophenol

{59A) 2,4-dinitrophenol

(60K) 4.6-dinitro-2-methylphenol

(64A) pentachlorophenol

(65A) phenol

Detection Limit

BASE/NEUTRAL COMPOUNDS

(18) acendpntnene

{38) venZigine

{48) 1,2.8-tricniorobanzene

(98) nexachlorobenzene

{128) nexachloroetnane

(183} bis (2-cnlorcethyl) ether

(208) 2-chloronapnfhrlene

(258) 1,2-dicnlorodbenzene

(268) 1,3-d1chiorobenzene

(27B) 1,4-dichiorobenzene

(288) 3,3'-dicnlorobenzidine

(358) 2,d4-dinitrotalyene

(368) 2,6-dinitrotoluene

(378) 1,2-dipnenylnydrazine

(398) fluoranthene

(408) 4-chlorophenyl phenyl etner

(318) d4-oromophenyl pnenyl ether

0000254
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Table 38. Concentration of Acid/Base/Neutral Extractables (Method 6251)

Concentration = ug/! (ppb)2

Sample ID: Mainside #1 Mainside #2 Mainside Hovcy Road
Compound caa ID: 8401284 8401285 8401286

BASE- NEGFRAE COMPOUNDS (cont'd)

(428) bis (2-cnloroiropropyl) ether

{438) bis (2-chioroethoxy) methane

1528) hexacnlorobytadiene

(538) nexachiorocyciopentadiene

(548) isophorone

{593} naphthalene

(5hd) nitrobenzene

{628) N-nitrosodipnenylamine

{638) N-nitrosodipropylamine

(668) dbis (2-ethylnexyl) phthalate

(673) benzyl Butyl phthaiate

(638) di-n-butyl phthalates

(698] d1-n-octyl phtnalate

(708) dietnhy} pnthalate

(718) dimetnhyl phthalate

(723) venzo(a)anthracene

{733) senzo(a)pyrene

(728} denzo(b)fluaroanthene

(758) penzo(k)fluoroanthene

(758) cnrysenc

(773) acenaphtnylene

(748) antnracene

(733) venzo(yhi)perylene

(3C3) fluyorene

{313} phenanthrene

(328) dibenzo(a,h}anthracene

(333) ideno(l,2,3-cd)pyrene

(838) pyrene

Detection Limit 1 1 1

5.5, EPA. 1982. Metnods for Orgdnic Chemical Analysis of Municipal and Industrial
dastewater. EPA §00/4-32-057. EPAJEMSL , cincinnatl, Ohio.

Zroncentrativns less than the detection Vimit are left blank, Concentrations petween }

and 10 times tne limit ot detection are listed as trace levels (TR)

c-4




Table C-2 (Continued)

CAMBRIOGE ANALYTICAL ASSOCIATES. INC.

Table 4. Concentration of Pesticides and PCBS (Method 6081)

Client: Geraynty and Miller Report No.: 84-297

Concentration - ug/l (ppo)z

sample ID: Mainside #1 Mainside ¢2 Mainside - Hovey Road
Compound CAA [D: 84012€4 8401285 8401286

PESTICIDES AND PCBs

(89P) aldrin

{9uP) gielarin ) 0.13 2

(91P) cniordane

(92r) 4,4'-p0OT

iy3P) 4.4’-UDE

(y4P) 3,4'-0D0

{95P) endosul fan-alpha

(96P) endosul fan-beta

{97P) endosul fan sulfate

(93P) =2ngrin

(99P) endrin aidenyde

{10UP) neptachlor

i101P; nentachlor epoxide

f102P) 3HC-aipna

{1u3P) 3HC-Deta

(104P) BHC-delta

{105P) BHC-yamma (1indane)

(105¢) PCB - 1242

(107p) pCy - 1254

[148P) 2Cs - 1221

‘1g9p; eCB - 1222

11147} PCY - 1248

(iL1P) PCB - 1260

~—

.2P) PCB - 1016

{113P) toxaphene

Detection Limit .01 .01 .01

lU.S. EPA. 1442, Methods for Organic Chemica) Analysis of Municipal a d Industrial

wistewsten, EPA 600/4-32-057. EPA/EMSL. Cincinnati. ONio.

2ioncentrations less tman the detection limit arc left blank, Concentrations between |

and | times detection iimit sre listed as trace levels (TR).

0000259




Sample Received;: 5/22/84 ERCO / ENERGY RESOURCES CO. INC,

Analysis Completed: 6/6/84 PESTICIDE ANAI YSIS
Results in: ug/1 (ppb)
Reported by : 40 = Data Report -
Checked by: gf -~

Client: Geraghty & Miller

Client 1ID: Mainside #2 Mainside $1
ERCO ID: 4083 4084

89P aldrin ND ND

90P dieldrin ND ND

91Pp chlordane ND ND

92P 4,4'-DDT ND ND

93P 4,4'-D0D8 ND ND

94P 4,4'-DDD ND ND

95P alpha-endosulfan ND ND

96P beta-endosulfan ND ND

97P endosulfan sulfate ND ND

98P endrin ND ND

99P endrin aldehyde ND ND

100P heptachlor ND ND

101P heptachlor epoxide ND ND

102P alpha-BHC ND ND

103P beta- BHC ND ND

104P gamma—BHC ND ND

105P delta- BHC ND ND

106P PCB-1242 ND ND

107P PCB-1254 ND ND

108P PCB-1221 ND ND

109P PCB-1232 ND ND

110P PCB-1248 ND ND

111P PCB-1260 ND ND

112p PCB-1016 ND ND

113P toxaphene ND ND

ND = Not detected at or above reporting

limit of 0.1 ppb

(prTuT3uocy) TW dT9el




Table C-2 (Continued)

CAMBRIDGE AMALYTICAL ASSOCIATES, IN.

Table 3. Concentration of Pesticides and PCBs (Method 6081)

Client: Geragnty and Miller

Date Samples Received: May 21, 1984
Date Analysis Completed: June 12, 1584

Report No,: 84-509

Reported by: 551)
Checked by: ZJF

Concentration - uq/) ‘ggb}z

Sampie I0:
Compound CAA 10:

8403469

PESTICIDES AND PCBs

(89P) aldrin

(UP) dieldrin

(YIP) chlordane

(92P) 4,4°-00T

(93P) 4,4'-DLE

(949) 4,4° 000

{9%") endosulfan-alpha

{$oP} endosulfan-beta

(4/P) endosulfan sulfate

(96P) endrin

(Y92} endrin aldehyde

(10UP) heptachlor

(101P) heptachlor epoxide

{102P) BHC-alpha

{103P) BHC-beta

(104P) BHC-gelta

{1USP) 8HC-gamma ()indane)

(106P) PCB - 1242

(107p) PCB - 12954

(lugP) PCB - 1221

(109P) PCB = 1232

(L10P) PCB = 1248

(111P) PCB = 1260

(112P) PCB " 1016

(113P) tozaphene

Detection Limit

Yu.s. EPA. 1982,
Wastewater, EPA

2

Note: A = Well No. 2
B = Well No. 1

Concentrations less than the detection limit arc left blank.

Wells sampled May 1984.

0000256
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y i IUJLL/Lzl ID. » Z236n
o LABORATORY. INC.
Table C-3. Water-Quality Analyses for sSupply Wells at NAS Pensacola.

- Escambia . =

rem Nome: NAS County Collector: Jim Short
Addres i System LD. Na DER District

nple Site: Well BZ NASP Row or Treated; Temperature
Pte and Time Collected 8/27/82 9-00 A M Field Chlorine, mg/. Field pH:

Lircle one:  40. Community public voter system 41. Non-community public vaeter system 4 2 Other public weter system 43. Privote water system
{ zle one: 1 Complionce 2 Recheck 3. Other lindicate below parameters to be tested for items 2 o 3),
®
PRIMARY STANDARDS SECONDARY STANDARDS CENERAL
PARAMETER | METHODt |  RESULTes PARAMETER | METHODt |  RESULT* PARAMETER RESULTo®
rsenic os As <.0.001 Chloride es CI 4.5 Total Hardness ss CaCO, (c) 66
- arium as 80 < 0.1 Color* <1 Total Alkslinity es CaCO, 50
Cadmium os C4 0.004 Coppét as Cu 0 .028 N.CH. as CeCOy (¢)
hromium os Cr <. 0.001 Corrosivity® -1.11 Bicarbonate as HCO, (g}
‘ad a3 Pb 0.017 Foaming Agents <0.05 Calcium a3 Cq, 22.4
Mercury as Hg & 0.0005| HS <0.05 Moagnesivm as Mg
. lenium as Se £ 0.C01 lron as Fe 2 .05 Corbon Dioxide as €0, (¢}
¢ es Ag <.0.01 Manganese os Mn 0 .031 Bicarbonate as CaCO, (¢)
Nitrate as N 0.03 Oder® <1 | Carbonste a3 CaCOs ()
_ Flyoride os F <. 0.01 pH® 7.3 Hydroxide as CaCO, (c)
sbidity,® NTU < 0.1 Sulfate a3 SO, 1 Sodium as Na 272
TDS 130
_Endrin **BDL Zinc as Zn 0.053 pHs® (c) ] 41
_ adane **BDL | Conductivity 220 Stability Index® 2pHs-pH fc)
ethoxychlor **BDL Saturation Index® pH-pHs (c) -1.1
Toxaphene **BDL INTERPRETATION: Stable
4D **BDL Corrosive Vog
_ 4-5TP Silvex **BDL Scale Forming
Trihalomethanes DER reviewer:
_ Action required:
H
N :: *Allresults inmg/liter except those denoted (¢) = Calculated vslue
+List of methods available on request **BDL = Below detection limit, see reverse side
D : ond Time Received: 8/27/82 10:00 A.M. Labaratery 1D No.: 81142
Date Reported: 9/20/82 Remorks:
A lysts:
- Y D BLrrears
H  (TEST) FORM 32. APR 78 Approvod by

Y. F. Bowers
Laboratory Director

C-8




491

§CP10 neer
LABORATORY,. INC.

Table C-3 (Continued)

NAS Short

County LERXCLCPTRIA  Collector:

System Nome.

Address PWC., NAS Pensg_o;a_,_lﬂg_r_i_d_a_ System |.D. Ne.: L2 QS‘/E DER Dinriet‘m
Sample Site: Hovey Road Ror or Treated; Raw Temperature
Dote and Time Collected: 3/18/83 12:00 PM Field Chiorine, mg/I; Field pH:
Circle one: @ Community public water system 41. Non-community public weter system 42 Other public water system 43. Private woter system
Circle one: 1. Compliance 2 Recheck 3. Other (indicate below paremeters to be tested 1Or items 2 or 3).
°
PRIMARY: STANDARDS | SECONDARY STANDARDS GENERAL
PARAMETER METHOD? RESULTe» ] PARAMETER METHOD? RESULTe® . PARAMETER RESULTee
Arsenic a3 As < 0.005 | Chioride as C! 16.2 Total Hardness as CaCO, (c) 34
Barium os Be - <0.1 "Color® < 1 Total Alkolinity as CoCO, 34
Cadmium as Cd < 0.001 | CopperasCu 0.009 N.C.H. o3 CaCO, {¢) 0
Chromium as Cr < 0.001 [ Corrosivity® -3.83° Bicorbonate as HCO, (¢) 41.48
Leod os Pb < 0.01 Foaming Agents < 0.05 Calcium a3 Ca 8.0
Mercury as Hg < 0.0001] H:sS < (0.05 Magnesium as Mg 3.4
Selenium as Se Z.0.005 Iron os Fe 1.15 Carbon Dioxide o3 CO, (¢) 80
Silver os Ag < 0.001 Manganese as Mn 0.012 Bicarbonate a3 CaCO, (¢) 34
Nitrate as N 0.07 Odor® e, 1 el Carbonete a3 CaCO, (c) 0
Fluoride as F 0.13 pH® 5.2 Hydroxide as CoCO, (¢} 0
Turbidity,® NTU < 0.1 Sulfate os SO, <] Sodium as Na 10.5
TDS 80
“Endrin Zinc as Zn 0.10 pHs® (e) J.63
Lindane Conductivity 120 Stability Index® 2pHs-pH (c)
Methoxychlor Saturation Index® pH-pHs (¢} -3.83
Tozaphene INTERPRETATION: Srable
2,40 Cortosive Yes
2,4.5TP Siivex Scale Forming
Teihclomethones DER reviewer:
I Action required:
Note: *All resulrs inmg/liter except those denoted (e) = Calculated value
+List of methods aveilable on request **BDL = Below detection limit, see reverse side
Dote and Time Received: 3/18/83 2:30 PM Loboratery 1.D. No.: 81142
Dote Reported; 3/2 9/83 Remorks:
Analysts:
'

HRS (TEST) FORM 32, APR 78

0000257
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Table C-3 (Continued) .
P~
System Name: NAS caum'_ES.Qdm'Z /1R Collector: J - Short
Address, PWC., NAS. Pensacolar. Florida System 1.D. No.:- (ROTYE . DER DiminMM
Sample Site: Well #2 v - Row or Treated:. Raw Temperature
Dote esd Time Collected* 3/18/83 12 QAM. Field Chlorine, mg/l: Field pH:

Circle one:@&mmunin public woter system

41. Non.community public rater system

42 Other public rater system

43. Private rater system

Circle one: 1. Coplian® 2 Recheck 3. Other lindicate below peremeters to be tested' for items 2 or 31
: .
PRIMARY STANDARDS l| SECONDARY STANDARDS GENERAL
PARAMETER METHOD? [ RESULT®® |  PARAMETIR | METHODY = RESULT®e PARAMETER 1 RESULTee
o Ll
Arsenic as As | < 0—005*—L Ghipride o3 C! 14.2 Totel Hardness os CeCQ, {e) 22
Barium os Bo | ] <0,1 Color® < _l: Total Alkelinity 0s CaCO, 22
Codmium os C4 . 0.002 | copperoscCu 0.0223 NCH. asCeCO, (cJ 0
Chromium os Cr 0.002 Corrosivity® -3 .87 Bicarbonate 0s HCO, {¢) 26.8
Lead 0s Pb < 0.01 Fooming Agents <.0.0S Colcium os Co 5.6
Mercury os Hg < 0.0001 | Hs £0.05 Mognesium as Mg 1.9
lenium 0s Se <. 0.005 lron as Fe 0.34 Carbon Dioxide o3 CO, (e) 65
Nemxtiver o3 Ag <0.001 Manganese as Mn 0.015 Bicarbonate os CaCO, (¢) 22
Nitrate 0s N 0.14 Qdar® <1 o 0
Fluoride os £ 0.13 aH® ‘8.8 0
Turbidity,® NTU < 0.1 Sulfate as SO, 2 10.2
| _ TS 62
""Endrin } o Zincos Zn 0.01 pHs® {e) - 9.37
Lindane | I ConductiV_Lty 96 Stability Index® 2pHs.pH (¢}
Methoxychlor . : Saturotion Index® pH-pHs (¢) -3.87
Toxaphene ! INTERPRETATION: Stoble
2, 4.0 Corrosive Yes
l. 4.5 TP Silvex Scale Forming
Trihalomethanes DER reviever:
Action required::
]
re: ®All results in mg/liter except those denoted {e) = Caleuloted value
tList of methods oveilable on request *e80L = Below detection limir, see reveme side
I te ond Time Received: 3/18/83 2: 30PM Leboratery ID. No: 81142
Date Reported: 3/29/83 Remarks:
A alystse ..
w, 4/ 5 Brat
M~s (TEST) FORM 32, APR 78 roved oY "-‘TT;;;”)
ApP rector

C-10
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Table c-4, Water-Quality Analyses Fram Monitor Wells at the
Sanitary Landfill = Sampled October 1974.

] Well Number _
Constituent G5 GWo6 GW0d____ GW09 GW10 GWll
Total Dissolved

Solids 595 432 1435 840 105 70 122
Nitrogen-Ammonia 0% a0 22 a0 0.00 0.0 0.0
Nitrogen-Nitrate 0.2 0.17 0.3% 0® 0.07 (0322 111
Nitrogen-Nitrite (01¢))] 0.01 0 0 0.00 (022 0.016
Nitrogen-Total

Kjeldahl 043 108 53 21 0145 0.0 046
Phosphorus-Total 0.11 0.00 0.00 o@ o1e 0.8 0.
Sulfate 100 135 8 6 6 8 9
Chloride 15 80 233 163 18 13 5
Turbidity 80 153 900 395 2% 0 0
coo 201 728 6250 368 48 48 9.7
Phenol 0.a0 0.0z vl 10 0.0I0 0.00 0.00
Cyanide 0.76 0.20 4% 24 (010% 0.4 (0102
Cadmium 0. oL 0. 0@ 0. 0.0 0.0
Chramium 0@ 0. 0.1 (01¢))] 01¢)) 0. 0.0
Copper 0® oL (010% o@ o.@ 0.01 oL
Iron 2.2 3.77 166 138 36 0.05 (0X0%
Magnesium 5.0 9.10 35 138 0.8 116 0.77
Manganese 0.6 0.26 33 1.25 0. 0.05 0.2
Mercury 0.004 0.0002 0.0017 0.0B2 0.00125 0.00015 0.0002
Potassium 138 70 5.0 5.0 (0} 15/ 049
Silver 0.0 0.00 0.00 0.00 0.0 0.0 0.0
Nickel 0. 0. 0. 0® 0.00 0. 0.0
Zinc 03 5.1 53 13 nz 38 1.83
Calcium 128.7 4.8 180.75 126.75 0.8 16/ 11.87
Sodium 22 870 123 DO 9.00 9.10 5.10
Color 5 60 30 10 15 0 5
Silica 2 9 31 9 17 17 8
Sulfide <0.1 <0.1 2 10 Q2 <0.1 <0.1
Note: concentrations in pgm.

Cc-11
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Table C5. water—Quality Analyses Fran Monitor Wells at the
Sanitary Landfill - Sampled November 1975.

Well Number

Constituent GW05 GW06 GWO7 GWO08 GW09 GW10 Gwl
Total Dissolved

Solids 555 532 1368 1064 64 76 114
Nitrogen-Ammonia 1.3 8.2 210 5.8 0.70 0.0 0.00
Nitrogen-Nitrate 0.8 0.2 0.78 0.46 0.20 0.16 1.23
Nitrogen-Nitrite 0.014 0.006 0.028 0.010 0.018 0.006 0.024
Nitrogen-Total

Kjeldahl 1.53 120 19.3 24 0.0 0.0 0.00
Phosphorus-Total 0.2 0.8 0.8 0.0 0.13 0.8 0.10
Sulfate 64 135 215 22 105 47 13
Chloride 26 93 117 65 15 20 12
Turbidity 32 99" 788 188 16 4 16
CcoD %.1 1495 3980 485.4 189 94 46.7
Phenol 0.000 0.20 46 04 0.000 0.000 0.016
Cyanide - - - - - - -
Cadmium 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Chromium 0.0 0.0 0.11 0.0 0.0 0.0 0.00
Copper 0.2 0.01 0.0 0.01 0.01 0.01 0.01
Iron 0. 0.66 720 4.0 155 0.0 0.00
Magnesium 0.58 0.1 17.0 16.0 7.0 1.5 1.00
Manganese 0.5 0.62 2.86 026 0.0L 0.8 0.01
Mercury - - - - - - -
Potassiun 28 0.0 63.0 %.0 0% 1.7 510
Silver
Nickel
Zinc - 0.09 0.15 0.3 0.4 0.73 0.50 0.44
Calcium 19.5%5 30 15.2 71.0 14.0 77.0 10.0
Sodium 130 80 62.0 510 38 4.70 3.10
Color
Silica 0.13 0.8 2.0 1.8 042 0.10 1.53
Sulfide

Note: concentrations In ppm.



6620000

£€1-0

SAMPLE
NO.

12

13

18

23

Note:

From NEESA,

DATE OF
SAMPLING

28 Jan 82

28 Jan 82

28 Jan 82

28 Jan 82

Table C-6

Results of Chemical Analysis

of

Water and Sediment Sawples at the Sanitary Landfill

TYPE OF
SAMPLE

Water

Water

Sediment

Sediment

DESCKIPSION OF
SAMPLING LOCATION

Leachate, east side
of landfill

Leachate, upstream,
of 12 by 10, east
side of landfill

At bridge between
Golf Course Pond and
Bayou Grande

Pond near Bayou
Grande North of
Sanitary Landfill

Concentrations in ppm

1983

<

CADMIUM  CHROMIUM MERCURY NICKEL

0
*

8.7

0.14

2.3

0

2.5

0.2%

0.016

0.2

0.70

4.0

LEAD

o1




Table C-7. Chemical Analyses of Ground-Water Samples
From the Sanitary Landfill.
Field Parameters
Specific
Well Sampling Tempgrature PH Conductance
No. Date ( C) (umhos/cm)
GM=-3 4/6/84 20 6.5 235
GM-4 4/5/84 19 6.4 420
GM-5 4/5/84 19 54 90
GM-31 4/6/84 18 5.7 125
GM-32 4/6/84 19 6.2 235
.GM-33 4/5/84 19.5 6.2 595
GM-34 4/6/84 20 6.1 480
GM-35 4/5/84 20 6.0 480

C-14



Table C-7 (Continued)

CAMBRIDGE AMALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 6011)
Client: Geraghty and Miller - Tampa Report No.: §4-418

— Concemtrationug/i (pp®)2

Sample ID: M-31 -3
Compownd CAA 10: 8401841 _ 8401819
chlorasethane
dichlorodi fluoromethane
vinyl cnloride
chloroethane
methylene chloride 3 11,000
tricn|orof| uoramethane
1,1-éicnhloroetnene . 0.2

1,1-dicnloroethane

traas-1,2-dichloroethene

chloroform

1,2-dichloroetnane

1.1.1-tricklorocthane 2

carden tetrachloride

bromodichioramethane

1,2-dichloropropane

trans-1,3=diCnloropropane

tricnioroethene

dibramochlioramethane

1,1,2-tricnicroetnane

cis-1,] dicnloropropens

2-chlgroethyivinyl etner

Sromafaorwm

1,1,2,2-tetrachioroethane

tetrachloroethene

chlorobenzene

Detection Limit 0.1 10

ly.s. EPA. 1982. Metnods for
Wastewater. EPA 6

%concentrations Tess than the detection limit &N left dlank,

anic Chemical Malysis of Munmic
, Ghto.

| and Industrial

0000260
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.. Table C-7 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES. INC.

Concentrations of Volatile Organic Compounds (Method 6011)

Clicnt:  Geraghty & Miller Report No: 84-403

Concentration ug/l {ppb)?

Sample ID: GM-4 GN-5 01-32
Compound A0 8401752 8401153 8401154

chloromethane

dichiorodtfluorwthanr

vinyl chloride

chloroethane 0.9 21

methylene ¢hloridc 1.0 06 23

trichliorofiuoromethane

1,1-dichioroethene

1,l1-dichloroethane : 1.0

trans-1,2-dichloroethene 55

chioroform

1,2-dichloroethane

1,1,1-trlchl oroethane 59

carbon trtrachloride

bromodichioromethane

1,2-dichloropropane

trant-1,3-dichloropropanr

trichlorcethene Q7

dibromochloromethane

1,1,2-trichliorcethane

cis-1.3 dicnloropropcnr

2-chloroathylvinyl etnar

bromoform

1.1,2,2-tetrachlorosthane

tetrachlioroethene

chlorobenzene

Detection Limit 01 01 0.1

1!.I.S. EPA. 1982. Methods for Qryanic Chemical Analysis of Municipal and Industrial
Wastewater. EPA sm S cincinnril. Ohio.

ZConuntnt.ions less than the dctectlon limit are left blank.




Table ¢-7 (Continued)

CAMBRIDGE ARALYTICAL ASSOCIATES. INC.
Concentrations of Yolatile Organic Compounds (Method 6011)

Client: Geragnty ang Miller - Tumpa Report Mo.: B84-403

Concentration ug/l (po0)?

Sample |D: 6M-33-4/5 Gn-34 GM-35
Compound VI ) 8441755 8401756 8401757
chloramethane i
dichlorodifluoromethane
vinyl chloride
chloroethane 165 2
nethylene cnhioride 2400 430
trichlorofluoromethane
l,l-dichloroethene ®
1,l-dichloroethane K%
trans-1,2-dicnioroethene i
chioroform
1,2-dichioroethane
1 ,1-trichloroethane 4 B

carvon tetrachloride

bromodichloromethane

1,2-dichloropropane

trans-1,3-dichloropropane

trichloroethene

didromochioramethane

1.1.2-rricnloroctnane

cis-l.3 dichloropropene

2-chloroethylvinyl ether

bromoform

1.1,2,2-tetrachloroetnane

tetracnloroethene

chlorobenzene 20
Detection Limit 5 a a
1

U.S. EPA, 1982. Methods for Organic Chemical Analysis of Municipal and [ndustrial
Wastewater. EPA 60077-32-057. EFVEBE. Hndmi!. Ohio.

2Concentrations less than the detection limit are left bDlank.

0000261
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Table C-7 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES. I[NC.

Concentration of Acid/Base/Neutral Extractadbles (Methed 6251)
. Client: Geraghty and Miller - Tampa Report No.: 84-418

Concentration - wg/] (ppb)z

Sample I0: GM-3 01-31 GM-32
Compound auv 0: 8401343 8401844 8401845

ACID CONPOUNDS
(21A) 2.4.6-trichl orophmol

(22A) pechloro-e=creso)

(24A) 2-cnlorophenol

(31A}) 2.4-dicnlorophencl

{3 U) 2,4-aimetny|phenol

(87A) 2-nitrophmol

(58A) 4-nitrophenol

(59A) 2,4-dinitrophensi

(60A) 4.6-dIni tro-2-aethyl phenol

{64a) pentachlorophenol

{65A) phenol

‘ Detection Limit 2 2 2

BASE/NEUTRAL COMPOUNDS

(18) acenaphthene

(58) benzidine

(88) 1,2,4-trichlorobenzene

(98) nexachliorobenzene

(128) hexachioroethane

(188) bis (2-cnioroethyl) ether

(208) 2-cnloronrphtnricnc

(258) 1,2-dicnlorobenzene

(268) 1,3-dichiorobenzene

(278)1,4-dicnlorobenzene

(288) 33 -cichlorobenzidine

(358) 2,4-dinitrotol uene

(368) 2.6-dinitrotoluenc

(378) 1.2-dipnenylhydrrzrnr

(398) fluorantnene

(408) 4-cnlorophenyl pnenyl etner

. 418) 4-dromoprenyl pnenyl ether

C-18



Table C-7 (Continued?u ..
CAMBRIDGE ANALYTI ASSOCIATES, INC.

concentration of Acid/8ase/Neutral Extrictanles (Method 625‘)
Client: Geragnty and Miller - Teaga Repomt Mo, B34-418

Concentration - ug/} g@}z

semale ID: 611-3 611-31 GN-32
Compound CAA [D: 8401843 8401844 8401845

it et COMPOUNDS (cont'd)
(428) Bis (2-cnlorsisopropyl) ether

(438) Bis (2-¢hlorecetnhoxy) methane

(928) mexachlorcbutadiene

{938) nexacnlorocyclopentad! erm

(S48) isopmarone

($58) mapnhtnalene

($68) nitrodenzene

(62B) M-nitrosadipheny] smine

{638) Neaitrosodipropylamine

{668) bis (2-ethylnexyl) phthalate

(678) bemzyl Dutyl ghthalate

(688) di-n-dutyl phthalate

(698) di-neoctyl pnthalate

(708) dietnyl pnthalate -

(718B) dimeznyl onthalice

{728) denzo{a)anthracene

(738) venzo(a)pyrene

(748) denzo(b)fluoroanthene

(758) denzo(k)fluorcanthene

{768) chrysene

(778) acemapninylene

(738) anthracene

(798) wenzo(ghi)perylene
(808) flyorene

(818) pnhenantnrene

(828) dibenzo(a,n)anthracene

(838) idenof| 2, 3-cd)oyrene

(848) pyrene

Qecection Limit 2 2 2

‘u.s. EPA, 1982. Methods for Crganic Cnemical Analysis of municipal a d Industrial
wastewater. EPA B007/%-32-057. EPAJEMSL, Cincinnati, Ohlo.

Zconcentrations less than the detection limit a n left blank. Concentrations setween |
and 10 times the l1ait of detection art Jisted as trace levels (TR},

0000262 C-19
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Table C-7 (ConuﬂH£Q%MmeA$mmmglm.

Concentration of Acid/Base/Neutral Extractables (Method 6251)

Client: Geraghty and Miller - Tampa

Report No.: 84-403

Concentration - ug/1 (ppb)?

Compound 8401752

Sample 10: GM-4 (4/8)
CAA ID:

GM-5 (4/5)
8401753

ACID COMPOUNDS
(21A) 2,4,6-trichloropheno)

(22A) p-chloro-m-cresol

{24A) 2-chloropheno)

(31A) 2,4-dichioropnenol

(34A) 2,4-dimethylphenol

(57A) 2-ni trophenol

(58A) 4-aitrophenol

(59A) 2.4 initrophenol

(60A) 4,6-dinitro-2-methylphenol

(64A) pentachlorophenol

(85A) phenol

Octection Limit 2

BASE/NEUTRAL COMPOUNDS

(1B) acenapnthene

(58) nvenzidine

(88) 1,2.4-trichlorobenzene

(98) hexachlorobenzene

(128) hexachloroethane

(188) bis (2-chloroethyl) ether

(208) 2-chlorondphthalene

(258) 1,2-dichlorobenzene

(268) 1.3-dichlorobenzene

(278) 1,4-dichlorobenzene TR(S)

(288) 33 -dichlorobenzidine

(358) 2,4-dinitrotoluene

(368) 2.6-dini trotoluene

(378) 1,2-dipnenylhydrazine

(398) flyoranthene

(408) 4-chlorophenyl phenyl ether

(418) 4-bromophenyl pnenyl ether




Table C-7 (Continued)

CAMBRIDGE AMALYTICAL ASSOCIATES, INC.

Concentration of Acid/Base/Neutral Extractadies (Method 625%)

Client: Geragnhty and Miller = Tampa Report No.: 84-403

v

Concentration - ug/! Lppblz

Sample [D: Gn-4 (4/5) M-S (4/5)
Compound CAA 10: 8401752 8401753

BASE NEUTRAL COMPOUNDS (comt'd)
(428) bis (2-cnloroisopropyl) ether

(438) bis (2-chloroethoxy) methane

(528) hexachlorobutadiene

(538) nexachlorocyclopentadiene

(548) isophorone

(558) naphthaiene TR(2)
(568) nitrobenzene

(628) N-nitrosodiphenylmine

(638) N-nitrosodipropylamine

(668) bis (2.ethylhexyl) phthalate

(678) benzyl butyl pnthalate

(688) di-n-butyl phthalate

(698) dt-n-octyl phthalate

it

(708) diethyl pnthalate

{718) dimethyl phthalate

(728) benzo(a)anthracene

(738) denzo(a)pyrene

(748) benzo( ;) f1 uoro;ntrm;

(758) benzo(k)fluorcanthene

{76B) chrysene

(778) acenapnthylene

(788) anthracene

(798) benzo{ghi)perylene

(808) fluorene

(818) phenanthrene

(828) divenzo{a,h)anthracene

(838) ideno(1,2,3-cd)pyrene

(848) pyrene

Detection Limit 2 2

lU.S. EPA, 1082. Methods for Organic Chemical Analysis of Muaicipal a d Industrial
Wastewater, EPA BOU73-82-057. Eﬂﬂmaﬂﬂimei. Ohio.

2Cum:enu-_nims less than the detection limit are left dlank, Concentrations betwaen |
ana 10 times the limit of detection are listed as trace levels (TR).

0000263 c-21
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iaple C- ontinue

CAMBRIDGE ANALYTICAL ASSOCIATES. INC.

concentration of Acid/Base/Neutral Extractables (Method 6251)

Client: Geraghty and Miller " Tampa

Report Moo 84-403

Samp}
Compound CAA

Concentration - ug/1 (gpb)2

6M-33 (4/5) GN-34 (4/6) GM-35 (4/5)
8401758 8401756 8401757

ACIO COMPOUNDS
{(21A) 2,4,6<tricniorophrnol

{22A) pechloroe-mecresoi

(24A) 2-chlorophenol

(31A) 2.4-dichl orophenol

(344) 2,4-dimethyiphenol

TR(8)

{S7A) 2-nitrophenol

(58A) 4-nitrophenol

(89A) 2.4-dinitrophenol

(60A) 4,6-dinitro-2-methylphenol

{644) pentachlorophenol

(654) phenol

Detection Limit

BASE/NEUTRAL COMPOUNOS

(18) acenaphthene

(58) benzidine

(88) 1,2,4-tr1chlorobeﬁ;ene

(98) nexachlcrobenzene

{128) hcxrchloroethanc

(188) vis (2-chlorocthyl) ether

(208) 2-chioronapnthalene

(258) 1,2-dichlorobenzene

TR(3) TR(S)

(268) 1,3-dichlorobenzene

(278) 1,4-dichlorobenzene

15. TR(9) TR(10)

(288) 3,3*-dichlorodenzidine

(3%8) 2,4-dinitrotoluene

(368) 2.6-dini trotoluene

(376) 1,2-aiphenyl hydrarine

(398) fluoranthene

(408) 4-chlorophenyl phenyl ether

(llé) 4-bromophenyl phenyl ether

Cc-22



Table C-7 (Continued
CAMSRIDGE

AMALYTICAL ASSOCIATES, INC.

Concentration Of Acid/Base/Meutral Extractadles (Method 6251)

client: Geraghty and Miller = Tampa

Report M:  84-403

Sample I0:
Campound CAA [D:

Concentration - ug/) gw]z

-3 (4/5) GN-34 (4/6) <N-35 (4/5)
8401755 8401756 801757

BASE NEUTRAL COMPOUNDS (cont'd)
(428) bis (2-chloroisopropyl) ether

(438) bis (2-chloroethoxy) metnane

{528) hexachlorobutadiene

(538) hexachlorocyclopentadiene

(548) isophorone

(558) napnthalene

TR(8) TR(8) 47

(568) nitrobenzene

(628) N-nitrosodiphenylamine

(638) R-nitrosodipropyl amine

(668) bis (2-cthylhexyl) phthalate

(678) benzyl butyl pnthalate

(688) di-n-duty! phthalate

(698) di-n-octyl phthalate

(708) diethyl phthalate

TR(2) R(3)

(719) ¢imetnyl phthalate

(728) benzo{a)anthracene

(738) benzo(a)pyrene

{748) denzo(b) fluoroanthene

(758) benzo(k)fluorcanthene

(768) chrysene

(778) acenapnthylene

(788) anthracene

{798) benzo(ghi)perylene

(808) fluorene

(818) phenanthrene

{828) divenzo{a,n)anthricene

(838) ideno(1,2,3-cd)pyrene

(848) pyrene

2 methyl napntncle;t

Detection Limit

1

U.S. EPA, 1982. Methods for Organic Chemical AMalysis of Municipal and Industrial
Wastewater. EPA BOUTE-BT-UST. EPK/ENSL s Cincinnati, oRio.

zConcentntioﬂs less than the detection 1imit are 'eft blank. Concestrations batween 1
and 10 times the |imit Of detection are Jisted as trace levels (TR).

0000264
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Table C-7 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentration of Pesticides and PCBs (Method s08})
Client: Geraghty and Miller . Taapa Report No.2 84-418

Concentration - ug/! (Ppb)z

Sample ID: GM-3 GM-31 01-32
Compound CAA [D: 8401843 8401844 8401845

PESTICIDES AND PCBs
(89P) aldrin

(90P) dieldrin

(91P) cnlordane

(92P) 4,4°-00T7

(93P) 4,4'-00F

(94P) 4,4°-000

(95P) endosuifaneaipha

(36P) endosul fan-beta

(97P) endosul fan sulfate

(98P) endrin

(99P) endrin aldehyde

{100P) heptachlor

(101P) neptachlor epoxide

(102P) BHC-aipha

{103P) BHC-beta

[104P) BHC-delta

{105P) BHC-gamma (!indane)

(106P) RCE - 1242

(107?) RB - 1254

(108P) PC8 - 1221

(109?) PCB - 1232

(1137) PCB - 1248

(111P) PCB - 1260

(112p) PCB - 1016

(1137) toxaphens

Detection Limit 01 01 01

lu.S. EPA, 1982. Metnods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 500/4.32-087. EPA/eMSL, Cincinnati, Ohio.

'‘Concentrations tess than the detection l1imit arc left Blank.

C-24



Table C-7 (Continued)

Client:

CAMBRIDGE AMALYTICAL ASSOCIATES, INC.

Concentration of Pesticides and PCBs (Method 6081)

Geraghty and Miiler - Tampa

Report Ne.: 84-403

Compound

Concentration - ug/l (Dnb)z

Sample ID: aM-4
CAA ID: 8401752

GH-5
8401753

PESTICIDES AND PCBS

(89p)

aldrin

(90P)

dieldrin

(91P)

chlordane

(92P)

4,4'-007

(939)

4,4° -00E

(94r)

4,4'-000

(95P)

endosul fan-alpha

(96?)

endosul fan-Deta

(977)

endosul fan sulfate

(98P)

endrin

(99¢)

endrin aldehyde

(LOOP)

heptachlor

{101P)

heptachler epoxide

{102P)

BNC-alpha

(103pP)

BHC-beta

(104P)

BHC-delta

(105¢)

BHC-gamma (1indane)

(106P)

PCB -

1242

(107p)

PCB -

1254

(108P)

pce -

1221

{109P)

PCB -

1232

(110p)

Pc8 -

1248

(111P)

PCB -

1260

{112P)

PC8 -

1016

(113r)

toxaphene

Detection Limit a

a

ly.s. epa 1982.
Mastewater.

2Con¢entrations less than the detection limit are left blank.

0000265

EPA

Methods for Qryanic Chemical Analysis of Mumnicipal and [adustrial
SOUTET5T- EPKEREC, Cincimnaty, Thic.
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Table Cc-7 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

concentration of festicides and PC8s (Method 6081)

Client: Geraghty and Miller - Tampa

Report NO.: 84-403

Sample ID:
Comgound @A ID:

Concentration - ug/} (ppl:u)2

GM-34 GM- 35
8401756 8401757

PESTICIDES AN PCBS
(89P) aldrin

(90P) dieldrin

(91P) chlordane

(92¢7) 4,4'-00T

(937) 4.,4'-DOE

(94P) 4,4'-D0D

(95P) endosul fan-alpha

(96P) endosul fan-beta

(97P) endosulfan sulfate

(98P) endrin

(99P) endrin aldehyde

(100P) heptachlor

(101P) nheptachldr epoxide

(102P) BHC-alphna

(103P) BHC-beta

(104P) BHC-delta

(105P) 8HC-gamma (lindane)

(106P) PCB - 1242

(107P) PCB - 1254

(108P) PCB - 1221

(109P) PCB - 1232

(110P) RCB - 1248

(111P) RB - 1260

(112P) RB - 1016

(113P) toxaphene

Detection Limit

01 0.1

1

U.S. EPA, 1982. Methods for Oryanic Chemical Analysis of Municipal and Industrial

Wastewater. EPA 600/4-82-057, tPA/EMSL, Cincinnati, Ohio.

'‘Concentrations less than the detection limit are Jeft blank.
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To: ._____Geraghty & Miller LaviO. 0 160 _ — R

Pio eef A, P.O. Box 271173 busotoer APril 9, 1984
LABOR ATORY INC —— _Tampa, Florida 33688 __ Oate Compietes ._ ARTril 24, 1984
ch's::::::I thzo::,;ozsu Reports To Be Mailed To: sample 1sentncaon  NAS Pensacola, Florida
PHONE (904) 474.1001 Ed Morse R - e .._ _ Water Samples
o
o
o . . i i _ _
O Sample _ldentification Cadmium  Chromium Lead Mercury Silver Zinc ickel
Tu - - - — - -
gg GM-3 0.002 0.003 0.01 £0.0001 LO.001 0.023 0.004
GM-4 0.001 0.004 0.02 40,0001 0.001 0.008 0.009
Q GM-5 £.0.001 0.002 10.01  £0.0001 <0.001 0.013 0.001
N
~ GM-31 £0.001 0.002 0.02 <40.001 <0.001 0.028 0.002
GM-32 <0.001 0.001 <0.01 £0.0001 0.002 0.035 0.005
(
GM-33 0.001 0.005 40.01 £40.0001 0.002 0.009 0.008
GM-34 0.002 0.003 0.02 40,0001 0.031 0.365 0.008
GM-35 0.010 0.003 0.02 40.0001 0.002 0.012 0.006

NOTE: All results are reported in milligrams/liter (mg/1)
< = less than

W P B

.-

e

Apgﬂwed by Wowers '

"} {'. Laboratory Dire

(PrTUTIUC)) L-D OTqel



PRCSUINE— I U A S O
‘Pioneer D r B
LABORATORY INC.
11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA, FLORIDA 32% 14
TO Geraghty & Miller April 12, 1984
hd Phone Date of Order
P.O. Baox 771173
Sampled by Customer's Order Number
Tampa Florida 33688
Job Name/Number
REPORTS TO BE MAILED TO: e NAS Pensacola, Florida
E4d Morse
Job Phone Starting Date
April 74. 1984
Date Completed Date Report Mailed
-‘_‘
CYANIDE ANALYS1S
_S_AME_LE IDENTIFICATION RESULTS
b GM-4 40,001
GM-5 0.010
GM-33 £0.001
GM-34 £0.001
GM-35 (0.001
Notes. Results are reported in milligrams per liter (mg/l)
{ = Less Than Oy wisd by ——
-’ LoETTa L
Analysis by )‘QD"W?ON e
'‘Nark Authorized by _— —. Technician }

C-28




Table c-7 (Continued) I_OQC I" D =750
LABORATORY INC
| 1 EAST OLIVE ROAD PHONE (904) 474-1001 '
PENSACOLA. FLORIOA 32514 .
TO Geraghty & Miller April 9, 1984
Phon Date of Order
P.O Box 271173 _—
Sampied vy Customer's Order Number
_ Tampa, Florida 33683
Job Name Number
REPORTS TO BE MAILED TO: Job Locaten NAS Pensacola, Florida
Ed Morse . e Water Samples _
" ) - T o Job Phone Starting Date T
e e April 24, 1984
- Date Cownpleted Date Report Maded
CYANIDE ANALYSIS
Sample ldentification Results .
GM-13 £.0.001
GM-31 < 0.001
GM-32 £0.001
Nees ALl results are reported_in milligrams per liter (mg/l).
{ = less than /) 72 4—-_;34}
Anai, sts ",ed Woe—s : e ~ _
Ap ‘." '___- A
Techmeury .. v o -

Wark .‘\x;:;nc.).r.:.wd A, 0 000 2 G 7 -

C-29




'l-.. -e

éCPIO cef

11 EAST OLIVE ROAD
PENSACOLA FLORIDA 32514

Wa.__fr Se....
Geraghty & Mill¥®
P.O. Box 271173
-..Tampa, Florida 33688 —

« Co._.] \ic.- Ana_, .es ..
Jo: ..__

Reports Yo Be Malled TO:

ent _amp_-.-..

LabiD & __
Date of Order: . __
Date Completed _.

Sampie Identification

. 800

_April 12,
April 25,
_ NAS Pensacola,

1984
1984

Florida

..~ Sediment Samples

Nickel

<0,

20,

0.1

<0.

0.1

< 0.

PHONE (804} 474 1001 Ed Morse v - ————— — e
E.P. TOXICITY*
Sample .
lddentification Arsenic Barium Cadmium Chromium, Cr 6 Lead Mercury Selenium Silver
) 1A «0.001 (1 {0.01 < 0.01 <0.1 C0,0005 (0.001 <0.01
o
1B 0.002 (/1 £0,01 <0.01 €0.1 <0,0005 ¢0.001 (0.01
1C {0,001 «¢1 {0.01 40.001 £0.1 <0.,0005 <0.00l1 40.01
t
1D 40.001 (1 40,01 £0.01 <0.1 ¢0.0005 40.001 <0.01
1E 0.003 (1 40.01 £0.01 <0.1 ¢£0.0005 <0.001 <0.01
LF €0.001 [l {0.01 £0.01 <0.1 10.0005 £0.001 0.0l
NOTE: E.P. TOXICITY* Material are fTiltered and subjected to an extraction procedure as

speciftied in Federal Register,

Results are reported in miltigrams per

= less than.

Volume 45,
liter

Number 98,
{(mg/1)

1980.

ed bY -
”0‘4

‘: Bovo
\{Jabora\O‘Y



Table C-9.

Chemical Analyses of Ground Water From ‘
the Crash Crew Training Site.

Field Parameters

. Specific

Well Sampling Tempgrature PH Conductance

No . Date (7C) (umhos/cm)

GM-20 4/10/84 19 45 180 )

GM-21 4/10/84 19 5.7 170

GM-22 4/10/84 19 5.0 120

GM-23 4/10/84 19 5.2 <50

GM-24 4/10/84 19 5.9 80

GM-25 4/10/84 19 5.5 100
|
[

0000268 C-31




--Table C-9 (Continued)
CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method so1l)
Client: Geraghty and Miller - Teeps Report No.: 84-418

Concentration ug/! (ppb) 2

Sample ID: GM-20 M-21 GM-22
cax D

Compound 8401830 8401831 8401832

chloromethane

aichlorodi fluoromethane

vinyl cnloride

chioroethane

msethylene chloride 4,7 6.2

tricnlorofl voromethane

l.1-dicnioroethene n.

1,l-dicnhioroethane

trans-1,2-dichloroethene

cnloroform 0.3 0.6

1.2-dicnloroetnanr 1.0 2.0

1,1,1-trichloroethane u 1.0

cardon tetrachloride

oromodichioromethane

1.2-dichloropropane

trans-1.3-dichloropropane

trichioroetnene

aivromocnloramethane

11 ,2-trichloroethane

Cis<1,3 dichloropropens

2«chloroethylvinyl ether

oromoform

1.1,2,2-tetrachioroethane

tetrachioroetnene

cnlorooenzene

Qetection [imit 0.1 01 a1

ly.s. epa. 1982. metnogs for Organic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 6 -3~ S . N

%concentrations less than the decection limit arc left blank.
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Table C-9 (Continued)

CAMBRIDGE AMALYTICAL ASSOCIATES, INC.

Concentrations of vVolatile Organic Compounds (Method 601‘)

Client: Geraghty and Miller - Tampa Report No.: 34-418

Concentration ug/1 ( pmz

Sample 10: an-23 GN-24 GMN-25
Compownd CAA 1D: 8401833 8401834 8401835

chloromethane

dicnlierodifluaromethane

vinyl chloride

chloroethane

methylene chloride [0%8

tricnloroflyoromethane

1 .I-dicnl oroethene

1.l1-dichloroethane

trans-1,2-dichioroethene

chloroform

1,2-dichiorcethane

1.1,1-trichloroethane

carbom tetrachioride -

bromodichlicramethine

1.2-dichloropropane

trans-i,3-dicnloropropine

tricnloroethene

didromocnioromethane

1.1.2-tricnloroetnrc

cis-1.3 d¢icnlorcpropene

2-cnloroecnylvinyl etner

bromoform

1.1,2,2-tetrachloroethane

tetracnloroethene

chloropenzene

Detection Limit 0.1 0.1 0.1

1

U.S. EPA, 1982. metnods for Organic Chemical Malysis of Municipa) and Industrial
Wastewater. EPA 6 -84~ . , cincinnati. 10.

Ztoncentrations less than the detection limit are left blank.

0000269
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Table C-10. Chemical Analyses of Ground Water From
Southwest Chevalier Field.

Field Parameters

] Speciftic
Well Sampling Tempgrature PH Conductance
NO. Date ( C) (umhos/cm)
GM-6 4/7/84 22 6.5 105
GM-7 4/7/184 24 7.5 130
GM-29 4/7/84 21 7.2 210
GM-30 4/7/84 21.5 6.4 110

c-34



Table C-10 (Continued)

Concentration of Total Organ c Carbon (Method 415.1)

Client ID ““CAA ID TOC mg/1 (ppm)
GM-6 8401855 25
GM-7 8401856 2.8
GM-29 8401864 5.4 ‘
GM-30 8401865 3.9 ~

U.S. EPA Check Standard

Actual Observed

82 80

0000270 Cae




~Table C-10 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES. INC.

Concentrations of volattle Organic Compounds (Metnod 6011)
client: Geraghty and Miller - Tamps Report No.: 84-413

Concentration ug/l (ggb)z

Sample 1D: GN-6 GM-7 GN-29 GM-30
Compound CAA ID: 8401820 8401821 8401339 8401840

chloromethane

dichlorodifluoromethane

Qiﬁ}l chioride

-chloroethane

methylene chloride

t.irTcn'l orofluoromethane

1,1-dichloroethene

1,l1-dichloroethane

trans-1.2-dickloroethene

chloroform

1,2-dienlorcatnane

1,1,l-trichlioroethane

carbon tetrachioride

promodichloromethane

1,2-dichloropropane

trani-1,3-d1ehioroproprne

trichioroethene

didbromochioromethane

1,1,2-tricnloroethane

cis-13 dicnlorepropene

2-chloroetnyivinyl ether

bromoform

1,1,2,2-tetrachioroethane

tetrachloroethene

¢hlorodbenzene

Detection Limit aL ok 0.1 0.1

1u.s. EPA, 1982. Metnods for Organic Chemical Analysis of Municipal and Industrial

Wastewater. EPA 600/3-32-057. EtPAJENSL, cincinnatr. Ohio.

2t:om:erm-ations less than the detection limit are left blank.
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CIICMITATL AIdIlyses Cin oUrldCe~wWduel saples From Creek

. : Nest of
Chevalier Field 1D. = 00
Con eer
LABORATORYINC
t 1 EAST OUVE RCAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32514
TO Geraghty & Miller i
Phone Date of Order
P.O. Bnx 2711713
Sampled by Customer’s Order Number
Tampa, Florida 33688
s Job Name/Number
REPORTS TO BEMAILED TO: — NAS Pensacola, Florida
Ed Morse Water Samples
Job Phone Starting Date
April 25, 1984
Date Completed Date Report Mailed
Analysis .. ? ' Creek #1 Creek #2 Creek #3
Arsenic, mg/1 0.004 0.001 0.008
Barium, mg/1 40.1 <0.1 0.1
Cadmium, mg/1l 0.003 0.003 0.002
Chromium, mg/l 0.017 0.015 0.013
Lead, mg/1 0.02 0.03 0.03
Mercury, mg/l L0.0005 0.0007 <0.0005
Selenium, mg/1 (0.001 <0.001 £0.001
Silver, mg/1 0.001 0.003 < 0.001
pH, units 6.67 6.66 6.74
Conductivity, micromhos/cm 170 270 650
Notes: ma/l = milligrams per liter < = less than ___
7T éﬁ fézﬁﬁq7”
Ana, sis by v smann =
GPW W. F. Bowers
Work Authorized by Techncian __. )aboratory Director

ME T T, sl re e s s

0000271 c-37




Table C-11 (Continued).

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Concentrations of Velatile Organic Compounds (Method 5011)
Client: Geraghty and Miller - Tampa Report No.: 84-403

Concentration ug/! (ggb!z

Sample ID: Creek 41 Creek #2 Creek #3
Compound CAA 10: 8402020 8402021 8402022
chloromethane
dichlorodifluoromethane
vinyl chloride
chloroethane
methylene chloride 35 ) 22 33
trichlorofiucromethane
1,1-dichloroethene 29 31 41
1.1-dichloroethanc
trans-1.2-dichloroethenc 0.7 0.7 19
chloroform
1,2-dichloroethane 31 54 10
1,1,l-tri¢hloroethane 13 14 69

caroon tetrrchloride

bromodichlioromethane

1,2-dichloropropane

trans-1,3-dichloropropane

trichloroetnene . K7 35 41

dibromochloromethane

1,1,2-trichioroethane

cis-1.3 dichtoropropenc

2-chloroethylvinyl ether

bromoform

1.1.2.2-tetrachloroethane

tetrachioroethene 0.8

chlorobenzene

Detection Limit 01 01 01

1U.S. EPA. 1982. Methods for Oryrnic Chemical Analysis of Municipal and Industrial
Wastewater. EPA 60073-82-057. EPA/EMSL, Cincinnati, Ohio.

zConcentrations less than the detection limit arc left blank.
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Table C-12. Chemical Analyses of Water and Sediment
Samples From the North Chevalier Field Landfill
and Supply Department Outside Storage Sites.

Field Parameters

. Speciftic
well Sampling Tempgrature PH Conductance
NO « Date ( C) (umhos/cm)
GM-26 4/7/84 2.5 10.2 295
GM-27 4/7/84 21.5 7.2 195
GM-28 4/7/84 22 9.5 245
GM-36 4/7/84 21 73 185
GM-15 4/7/84 21.5 6.8 405

000C277
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Table C-12 (Continued)

CAMSRI0GE AMALYT{CAL ASSOCIATES. INC.

taote 3 (comt'd.), Concentrations of Volatile 9rgante Comoounds (Heined so1l)
Client: &eraghty and Miller « Tampa Report %o.: 84-418

concentration ug/) (pr)z

Sample ID: GM-27 28 6"-26 Gn-36
Compound CAA [0: 8401837 8401838 8401836 8401842

chioramethane

dishloredi fluoromethane

viayl chloride

chloroethans

methylene chloride . : 1.4 0.8

trighloroflvoromethane

11.dichioroethene

1,}-dicnloroesnane

trans-1,2-dichl oroethene 1.9

chloroform 22

1,2-dishlorcetnane

1.1,1-tricnloroesnine 8.3

cardbon tetrachloride

deomed (Chiaramethine -

1,2-dientoropropane

trans-1,3-dichiorepropine

trichlarqernene 1.0 1.4

diprcacnlsroneinine

1.1.,2-trichloroethane

cis-1.3 dicnlorosropent

2-cnloreesnylvinyl ether

bromoform

1,1.2,2-tetrachlioroethane

tetrachlaccetnene

chlorgbenzene

Detection (imit 0.1 0.1 0.1 0.1

ly,s, EPA. 1982, setnsds for Organic Chemical Analysis of municipal and Industrial
wastevater, EPA 400713700, EFVEN!E.,Cﬁmmnafl. Thio,

'Concentrations 1ess than the detection 1iait are left blank.



Table C-12 (Continued)

CAMBRIDGE AMALYTICAL ASSOCIATES, INC.

Concentrations of Volatile Organic Compounds (Method 601%) .
Client: Geraghty and Miller - Tampa Report No.: 84-418

Concentration M}z

Sample ID: 08-15
Compeund CAA ID: 8401829

chieromethane

dicalersdt fluoromethane

vinyl chloride

<h] orosthane

methylene chioride 36

tricm)emef | voromethane

1,1-dichloroetnene

1,1-dichloroethane

Lremte ] 2-dicn]aroetnene

chlorefora

1,2-dicnioroethane 07

1,1,1-trichiorosthane

carden tetrichioride .

bromedichloromethane

1.2-¢ichioropropane

LreAte ] ,3-d1¢n ] Oropropane

Lo i o] ot heme 14

dibromochioromethane

1,1,2-tri¢cnloroethane

Cis-1.3 dienlorcpropens

2-chloroethylviny] einer

dromeform

1o1,2,2-20tradnloresnise

tetracnlioroethene 54

<N ] orobenzene

Detesiion Limit 01

‘u.s. EPA. 1982. Methods for o_qanic Chamical MalFu of Municipsl and Industrial
Hastewster. EPA -057. o CINCINRALT, [

zConcmtruions less than the detection limit are left dDlank.

pcoca27?
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't' C-"" (Cc nu . Q ‘ '
To. ___Geraghty & Mi r Lab 1D # 760 '

] 10 Cef P.O. Box 271173 Date of Order: April 91 1984 _
LABORATORY INC. ____ Tampa, Florida 33688 Date Completes: _APril 24, 1984 '

11 EAST OLIVE ROAD
PENSACOLA FLORIDA 32514
PHONE (904) 474-1001 Ed Morse

Reports To Be Mailed To: Sample 1dentticaion _NAS Pensacola, Florida
Water Samples

—_—— n ce——— —

Sample Identification Arsenic Barium Cadmium  Chromium Lead Mercury  Selenium  Silver

(@]

1

-3

[\V]
GM-15 0.013 .1 0.013 0.003 0.02 £0.0001 £0.001 0.002
GM-26 <0.001 (0.1 0.001 0.002 €0.01 <Z£0.0001 40.001 <0.001
GM-27 £0.001 0.2 £0.001 0.002 <0.01 <£0.0001 40.001 (0.001
GM-28 <0.001 0.1 £0.001 0.002 0.02 <0.0001 ¢0.001 £0.001
GM-36 4£0.001 co.l 40.001 0.003 40.01 £0.0001 €0.001 < 0.001

NOTE: All results are reported in milligrams per liter (mg/l)
Z_= less than



. : Table C-12 (Continued)

cD - To: .Geraghty & Miller __ B~ Lan 10 » 800
1 I Olleef - ?,‘__O . BOX 2 7_.1_1..22.....___~ Daite at Order I\pr l J 12 » 1984
‘& LAHBORATORY INC _.Tampa, Florida 33688 . . Date Compietea  APFil 25, 1984
1§ EAST OLIVE ROAD
PENSACOLA FLORIDA 32514 Reporte To Be Malied To: sampis ldenticanon NAS Pensacola, Florida
PHONE (804} 474:1001 ___Ed Morse N ] v —weee . Sediment Samples
o - - - - ==
[
jown |
-2
no
~ E.P._TOXICITY*
Sample _ . . _ + _ . ,
Identification Arsenic Barium Cadmium Chromium, Cr 6 Gtead Mercury Selenium Silver Nickel
2 2A 0,016 <l 0.02 ¢0.01 . <0.1 <0.0005 <«0.001 <0.01 <0.1
W
2B 0.021 1 0.02 40.01 <0,1 «¢0,000% 40.001 <0.01 <¢0.1
2C 0.003 <1 0.03 <0.01 <0,1 ¢0,0005 (0.001 20.01 0,1
2D 0.010 <1 0.01 0.0l 0.1  40.0005 <0.001 €0.01  <0.1
2E (0.001 <l <0.01 ¢<0.01 <0.1 <0.0005 (0.001 <0,0) £0.1
2F 0,001 ¢l <0,01 <0,01 (0.1 ¢0,0008 20,001 «0,01 0.1

NOTE: E.P. TOXICITY* Material are filtered and subjected to an extraction proccdure as
specififed in Federal Register, Volume 45, Number 98, 1980.

Results are reported in milligrams per liter (mg/l).
= less than

:Nu:A«' ~ Yo ! "'._- o ',l'n'.‘."
o ° T T




Tanle C-12 (Continued)

éCon eef

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOU. FLORIDA 32514

TO Geraghty & Miller May 18, 1984
Phone Date of Qroer
P.O. Box 771173
Sampled by Custom's Order Number
Tampa, Florida 33688
Job Name/ Number
NAS
REPORTS TO BE MAILED TO YT
Ed Morse
Job Phone Starting Date
June, 1984
Date Completed Date Report Mailed
. Analysis For Metals
Metals Bayou Grande-A Bayou Grande-B
— Arsenic 0.001 0.001
Barium 0.1 0.1
Cadmium 0.015 ~ 0.013
Chromium 0.018 0.015
Lead ' 0.09 0.08
Mercury 0.0001 0.0001
Iron 0.18 0.14
Selenium 0.0001 0.001
Silver 0.020 0.012
Tin 0.18 0.14
Magnesium 470 470
Nickel 0.067 0.061
Copper 0.03 0.024
Manganese 0.051 0.053
Zinc 0.014 0.030
Notes = less than
All analysis reported pp/m _
~ Ly P sz

Analysis lsxpgwe SE———

Work Authorized by Techniciaf

W. F. Bowars

FROM #8107 — METRO PRINTING INC HUNTSVILLE AL 38801 C- 44



T.ole CLado.

Client:

Geragnty 6 Miller . Tampa

Cnemical Analyses of So01l samples From
Pesticide Rinseate Area.

CAMBRIOGE ANALYTICAL ASSOCIATES, INC.

Concentration of pesticides and PCBs (Soil Saaples)

Report No.: 84-418

Compound

Concentration - ug/gm (pp)l

Sample ID:

15-1-Surface
CAA ID:

8401846

15-1-1 ft
8401847

18-1-2 ft.
8401848

PESTICIOES AND PCBS

(89P)

aldrin

(30p)

dieldrin

(91P)

chlordane

21. 0.41

(92p)

4,4'-00T

(93P}

4,4'-DDE

(94P}

4,4'-000

(959)

endosul fan-rlpkr

(96P)

endosyl fan-beta

(979)

endosutfan sulfate

(98p)

endrin

(99P)

engrin aldehyde

{100¢)

neptachlor

(see note)

(101P)

heptachlor epoxide

0.16 0.8

(102P)

8HC-d1pna

(103P)

BHC-Deta

(104P)

BHC-deita

(105P)

8HC-gamma (1indane

)

(106P)

PCB - 1242

(107P)

PCB - 1254

(108P)

PCB - 1221

(109P)

PCB - 1232

(1109)

PCB - 1248

(111P)

PCB - 1260

(112P)

PCB - 1016

(113p)

toxapnene

Detection Limit

u 01 0.0L

the

"Concentrations less than the detection limit are left plank.

Heptacnlor is a constituent of chlordane and is present in all sampies containing
cnloraane.
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..le C-1.3 (Continueq;

CAMBRIDGE ANALYTICAL ASSOCIATES. INC.

Concentration of Pesticides and PCBs (Soil sampies)

Client: Geragnty & Miller - Tampa Report Mo.: 84-418

goncantration - ug/gm (pomyl

Sample 10: 15-2-Surface 15-2-1 ft. 15-2-2 ft.
Compound C M I0: 8401049 8401850 8401851
PESTICIOES AND PC8s
(89P) aldrin
(90p) dieldrin - 017 010 00
(91P) chlordane 1 o
(g2p) 4,4'-00T 0® 0.40 oa
(93P) 4,4'-D0E 0.19
{94P) 4,4'-0DD 0.03
(952) endosulfan-alpha
(96P) endosul fan-beta 4 -

(97P) endosulfan sulfate

(93P} endrin

(932) endrin aldehyde

1130P) neptrenlor (see note)

(101P) heptachlor epoxide

{102P) BHC-alpha

{103P) BHC-beta 0.8

(104P) BHC-delta

(105P) BHC-gamma (lindane)

1126p) PC3 = 1242

(1379) PCB - 1254

(138P) PC8 - 1221

1109P) PCB - 1232

(110P) PCB - 1248

(111P} PCB ~ 1260

{112r) pC8 = 1016

(113p) toxaphene

Detection Limit 0.01 0.01 oa

*Concentrations less cnrn tne detection 1imit are left blank.

meptacnlior is a constituent of chlordane and is present in all samples containing
cnlordane,



Table C-13 (Continued)
CAMBRIDGE AMALYTICAL ASSOCIATES. 1IncC.

Concentration of Pesticides and PC3s (Sail Samples)
Client: Geraghty & Miller - Tampa Report No.: 84-418

Concentration - ug/qm (gg]‘

Sampie ID: 15-3-Surface 15-3-1 ft. 15-3-2 ft.
Compound CAA ID: 8401852 8401853 8401854
PESTICIDES AND PCBs
(89P) aldrin
(90P) dieldrin 0.10 044 0.02
(91P) chiordane 0.29 0.06
(92P) 4,4°-DOT
(93r) 4.4°'-DOE
(94P) 4,4'-000 0.01

(95P) endgosulfan-alpha

{96P) endosulfan-beta

(97P) endosul fan sul fate

(93P) endrin

{997) endrin aldehyde

(100P) neptachior (see note)

(101P) neptachlor epoxide
(102P) 8HC-alpha
(103P) BHC-Deta
(104P) BHC-delita

(105P) 8HC-gamma (!indane)

(106P) PCB - 1242

(107P) PC3 - 1254

(108f) PCB = 1221

{109P) PCB - 1232

{110P) PCB ~ 1248

{111P) K B - 1260

(112P) PCB " 1016

(113P) tozapnene

Detection Limit 0.01 0.01 0.01

lCom:ovm'uitms less than the detection limit are Jeft blamk.

meptacnior is a constituent of chlordane and is present in all samples containing
chliordane.
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Table ¢c-13 (Continued)

Concentrations of Arsenic (Method 203.2)

As ug/g_(ppm),

Client 10 CAA 1D dry weight Solids (%)
15-1-surface 8401846 16142 8.1
15-1-1 ft. 8401847 8.0 B9
15-1-2 ft. 8401848 32 A3
15-2-surface 8401849 15 8.1
15-2-1 ft. 13401850 19 2.8
15-2-2 ft. 8401851 19 93.7
15-3-surface 8401852 31 92.5
15-3-1 ft. 8401353 1.6 96.3
15-3-2 ft. 8401354 24 95.0

aDuplicate analyses performed.

C-48




Table C-14. Chemical Analyses of Soil Samples From the Transformer Storage Yard.

To: ___GCeraghty & Miller o wios __ 120
!CPIO Cef _ P.O. Box 271173 o oate otoraer . APril 4, 1984
LABORATORY, INC Tampa, Florida 33688 Date Completes . APTril 18, 1984
PEN;LESS;_?L:;;EEZZS " Reports To Be Malled To: sampie Idenuhcavon NAS Pensacola, Florida
PHONE (904) 474-1001 Ed Morse o Sediment Samples from Site 17
i
o
o
O
o "
2 POLYCHLORINATED BIPHENYL ANALYSIS
~ B (PCB) ;
Sample ldentification Results
Q 17-1 Surface < 0.200 ppm
v 17-1 1 ft. ¢ 0.200 ppm Trace of Arochlor 1260
17-1 2 ft. < 0.200 ppm
17-2 Surface ¢ 0.200 ppm Trace of Arochlor 1260
17-2 1 ft. ( 3.7 ppm of Arochlor 1260
17-2 2 ft. 9 ppm of Arochlor 1260
17-3 Surface 0,200 ppm
17-3 1 ft. ¢ 0.200 ppm
17-3 2 ft. ¢ 0.200 ppm
NOTE: Results are reported as micrograms per gram ON as IS basis. (ug/g = ppm)
L= Less Than
Samples 17-4 Surface, 1 ft. & 2 ft. were de ivered to lab, but no analysis pertormed

per Ed Morse.

7/ 1%2«“&

VlV F. Bowers

apwoved by




Table C-15. Chemical Analyses of Ground Water Samples
From the Radium Dial Shop and Building 648 Sites.

Field Parameters

Specific
Well Sampling Tempgrature PH Conductance
NO. Date ( C) (umhos/cm)
GM-1 4/10/84 21 7.9 180
GM-2 4/9/84 22.5 8.0 225

C-50




Table C-15 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

fable 3 . Concentrations of Volatile Organic Compounds (Method 6o1})
Client: Geraghty and Miller. Tampa Report M2 84-418

Concentration ug/l (m-.;g)2

semple ID: a—2 (4/9) GM-1 (4/10)
caa ID: 8401817 2401818

Compound

chiorometnane

aicriorodifluoramethane

vinyl chloride

cnlorcecnine

setnylene cnloride 21

trighioroflugrosetnane

1,l-d1¢cnloroetnene a

!, l-dicnloroethane

trans-1,2-dicnloroethene

cnloroforn 3.1 46

1,2-di¢nhlorcethane Fs )

1,1.1-tricniorcetnane 25 : 1.7

carvon tetrachloride

promodichloramethane

1,2-dichloropropine

trans-1,3-dicnloropropane

tricnloroetnene 2

qidromochloromethane

1,1,2-trichloroethane

21$-1,3 dichioropropene

2-cnlorcetnylvinyl ether

sromoform

1,1,2,2-tetracnlgroethane

tetracnt oro;the& 0.6 04

<niorotenzene

Detection Limit a1 a

ll.l.s. EPA. 1932. Methods for Qrganic Chemical Analysts of Muaicipal and [ndustrial
sastewater, EPA 63074-82-057. EtPA/EMSL , cincinnatl. Onio.

Zconcentrations less tnan the detection 1imit are left blank.
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LABORATORY. INC.

o éCPm neer ot

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32114

N
TO Geraghty & Miller April 9, 1984
Phone Date d Orda
P.0. Box 271173
Sampled by Customer’'s Orda Number
Tampa, Florida 33688
Job Name/Number
REPORTSTO BE MAILED TO- — NAS Pensacola, Florida
Ed Morse GM=2
Job Phone Starting Date
April 24, 1984
Date Completed Date Report Mailed
b .
GROSS _A_LPHA ANA_I__YS 1S
‘ 6.5 £ 1.8 pCi/l
-
Notes: -
2/ P fraa
~TVW. F. Bowers
. Anulysxsw . LEEoraTory- Divector————
Work Authorized by Technician

e e N C-52




Table C-16.

ngm

neer

LABORATORY. INC

t | EASYT OLIVE ROAD

CENSACOLA.FLORIDA 32514

Reporis To Be Malled To:

_m-_P(LM,Box 271173 .
Tampa, Florida 33688

Date Compigted

Chemical Analyses of Sednnent Samples From the Building 649/755 Site.

wwioe .. 800 .
April 12, 1984

e e Date of Order . __

April 24, 1984

Sample tasnuicanon _NAS Pensacola, Florida

e eeSediiment Samples

Copper  Cyanide
<0.01 <0.001
<0.01 <0.001
<£0.,01 <0.001

0.02 <0.001

PHONE {904) 474-1001 Ed MOV?E e
o
(W)
O
(ow]
o
\j
@ E.P.  TOXICITY*
Sample i +
Identification Tin Cadmium Magnesium Chromium, Cr 6 Nickel Silver Lead
)
& D1 <5 0.02 1.0 £0.01 £0.1 <0.01 <40.1
w
D2 {5 0.01 0.8 40.01 <0.1 40.01 <0.1
D3 <5 0.01 1.7 40.0% <0.1 40.01 40.1
D4 <45 0.05 0.5 <0.01 40.1 Z0.01 (0.1
NOTE: E.P. TOXICITY* Materials are fTiltered and subjected to an extraction procedurc

as specified in Federal Register,

Volume 45, Number 98, 1980.

Results are reported in milligrams per liter (mg/1)

{ = less than

””ﬂ'd w v/ C 80'-10..

A1) P ﬁg;unv" .

e i et - ot
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APPENDIX D

PROPOSED GROUND-WATER SAMPLING AND
ANALYSIS PLAN FOR NAS PENSACOLA, FLORIDA

-
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1.0 INTRODUCTION

Chapter 17-4.6(d) of the Florida Administrative Code
requires owners and operators of facilities that discharge
into the ground water to obtain and analyze .samples from a
ground-water monitoring system, The requirement includes the
development and implementation of a ground-water sampling and
analysis plan which must 1include procedures and techniques
for sample collection,

To comply with these requirements at the u.s. Naval Air
Station, Pensacola, Florida, the following ™Sampling and
Analysis Plan'™ has been prepared.

20  SAMPLE COLLECTION AND SHIPMENT

21 Frequency of Sample Collection

The frequency of sampling and the specific chemical
analyses to be performed will be determined at the
conclusion of the NACIP characterization study.

2.2 Equipment

Sampling equipment needed for collecting
representative samples of ground water are
presented below.

(1) 100-ft Tfiberglass or plastic measuring tape
with weighted bottdm (or) water-Ilevel
indicator ("m-scope") consisting of an
ammeter, electrode, and 100-ft cable;

(2) Several gallons of distilled water and wash
bottle;

(3) Clean rags;

(4) Plastic sheeting or large size garbage bags;

(5) Bottom fiIIin? PVC bailer and 120-ft nautical
rope, peristaltic pump, or submersible pump;

(6) Graduated bucket;

(7) Sample bottles;

(8) Sample bottle labels, waterproof marking pen;

(9) pH meter

(10) Thermometer;

(11) Specific conductivity meter;

(12) Preservatives for water samples;

(13) Field data and chain-of-custody forms,
clipboard, pen; and

(14) Optional: 1ce chest and ice or freezer packs.

D-3
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2.3 Sample Collection Method
2.3,1 Procedures for Measuring Water Levels

(a) Place plastic sheeting around well
to protect sampling equipment for

potential contamination.

(b) After unscrewing casing cap oOr
access plug, measure the depth to
water 1n the well. All measurements
are made from top of PVC ¢asing,

. Using the M-scope, drop the probe
down the center of the casing and
allow cord to go untangled down
the well. When ammeter indicates
a closed electrical circuit,
determine depth to water from top
of PVC casin?. Record depth to
water on TfTield data form (Fi?ure
D-1). Subtract this value from
elevation at top of PvC casing to
find elevation of water level (see
Figure D-2 for elevation of top of
casing) ,

(or)

. Using. a #iberglass, steel, or
plastic 100-ft tape, chalked on
the first five feet, drop weighted
tape down center of casing. After
water 1s encountered 1n well,
record measurement of tape at top
of casing, wind UR tape and record
the measurement where tape is wet.
Subtract the "wet" measurement
from the "held" measurement to
determine the depth to water.
Subtract this value from the
elevation at top of pvc casing to
find elevation of water level.

. The water-level measurements must
be obtained at each sampling point
every time water samples are
collected.

(c) Clean M-scope or tape bottom with
distilled water and wipe dry with
clean rag.




Geraghty & Miller, Inc.
Figure D-1.

Spring/Well Numoe: :

Sampled by :

CROWD-WATER ELEVATICh"

A. (1) Length of Tape Held
at Top of Cuter Casing:

Ground- Water Sampling Data Form

Date :

Time: to

Weatner :

{or) m-scope reading:

(2) Length of Tape Wet:

(3) Depth to Water (1 minus 2}:

Water Level Elevation = Subtract

Outer Casing:

Depth to Water from Elevation of

Depth to Well Bottom:

Height of water Ceoiumn (h) =

WATZP SAMPLING DATA

Volume of water

4 !

in well:

M r*h

amount of warter removed from well:

vethod OofF water reroval :

was well pumped dry?

wn
‘0
[¢]]
0
P.
ry
’-A.
(9]
0
o)
3
0
c
9]
u
[
3
n
(0

Fhysical Appearance:

Number & Type of Samples Collected:
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Geraghty & Miller, Inc.
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Figure D-2. Schematic Diagram Showing Construction OF onitor
Well.
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2.3.2 Procedures for Removing Standing Water in

Wells 'li

(a) Remove at least one well volume of
standing water using either the
peristaltic pump or a hand bailer.

« 10 find_ the volume of standing
water 1IN the well, use the

following calculation:

v= 314 rh
where V = volume (ft3)
r = radius of monitor

well casing (ft)

h = height of standing
water in well (f¢t)

. The height of standing water in
the well 1is found by subtracting
the depth to water measurement
from the total depth of the well
(refer to Figure D-2 for depth of
monitor wells) . .

. It 1s generally recommended to
remove thrée to five well volumes
of water from the well to insure
an accurate sample of ground-water
quality but this may not be
possible if the wells are low
yielding. At the least, the well
should be pumped or bailed to
dryness before sampling. Use
graduated bucket to measure volume
of water removed from the well.

«» The "Procedures Manual for Ground
Water Monitoring at Solid Waste
Disposal Facilities", pp 220 to
270, should be consulted for
further information concerning the
amount of water to evacuate Tfrom
the well, types of pumps or
bailers to use in sampling ground
water, and procedures to Tfollow
for using pumps or bailers.
Another reference source 1is the
u.s. Geological Survey (USGS)
publication, "Guidelines for
Collection and Field Analysis of

D-7
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2.3.3

(0)

Ground-Water Samples for Selected
Unstable Constituents” pp 3 to 9.

Clean bailer or pump with distilled
water before use In other wells to
prevent possible cross contamination
of ground water 1in the monitor
wells.

Procedures for Sample Collection and
Field Analyses

@

(o)

©

(@)

e)

Allow well to recharge sufficiently
to obtain samples. In some wells,
this may require waiting a fTew
minutes to a few hours.

Analyses of pH, temperature, and
specific conductance should be made
in the field at the time of sampling
because these parameters changes
rapidly and a laboratory analysis
might not be representative of the
true ground-water quality. Remove
enough water from well to determine
temperature of water, specific
conductivity, and pH., Record values
on field data sheet and discard
water in a Banner so as to avoid
potential contamination.

Rinse sample bottle with sampled
ground water except when bottle 1is

fixed with a preservative.

Transfer water from well sampling
device to sample bottles provided by
the laboratory. Care should be
taken not to agitate sample in order
to limit amount of added oxygen to
water sample. Minimize the number
of containers used in order to limit
the addition of outside contami-
nants. Sample bottles should be
prepared as specified by the 1974
and 1979 EPA ''Manual of Methods for
Chemical Analysis of Water and
Wastes™ (EPA 625/6-74-003 and EPA
600/4-79-020) .

If there is insufficient water in
the well to supply the necessary
volumes for samples specified above,
the sample collector should fill up

D-8



as many bottles as possible, ‘

preserve and label as_required, and
continue sampling daily until the
remaining bottles are filled.

3.0 ANALYTICAL PROCEDURES

) Analysis of water samples collected from monitor wells
will be performed by an approved laboratory.

D-9
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Geraghty & Miller, Inc
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