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INTRODUCTION

Wwhiting Field WNaval Air Station 1is a pilot training
facility located 5 miles north of Milton, Florida. Wastes
generated at the station have been disposed of at a number of
locations on base. In accordance with Chapter 17.4, FAC
(Florida Administrative Code), Section 17-4.245(6)(d), a
ground-water monitoring plan must be submitted to the FDER
(Florida Department of Environmental Regulation) £for these
sites. Presented herein is the hydrogeologic setting of the
srea, Locations and construction details of proposed monitor

wells, and a water-quality sampling and analysis plan.

BACKGROUND

Relatively 1little hazardous waste 1s generated at
Wniting Field. Source activities include:

aircraft and vehicle maintenance,

POL (p2troleum, oils & lubricants) storage,

painting and paint stripping,

pest control,

photo processing,

battery repair

fire-fighting training.
Waste from these sources has in the past been disposed of at
various places on base. In an initial assessment by the Navy
in 1983 of disposal sites at Wwhiting Field, six landfill
arzas were ldentified as possibly containing hazardous waste.
These six sites as well as a seventh landfill, a battery acid

disposal site and a waste solvents underground storage slte,

are recommended for further study to determine if they have
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caused ground-water contamination. Three additional sites,
an AVGAS spill area and two crash crew fire fighting training
areas, were considered and found to have a small potential
- for ground-water contamination. Locations of these sites are
shown in Figure 1 and a summary of the sites recommended for

further study is presented in Table 1.

Landfills

There has been little control or accounting of the types
of waste wnich have been disposed of at the landfills;
although, landfill £¢1 was dug specifically for disposal of
residue sludgs from fuel tanks and filters. Landfills #3,
$6, and %7 are known to occupy former borrow pits; however,
the origins, op=2rations, and contents of most are uncertain.
Landfills &1, #2, 43, 44, and 45 have Dbeen closed and
covered; 46 currently receives domestic waste and #7 receives

construction debris.

Battery Shoep

At the battery shop, waste acid or electrolyte solution
nad until recently been poured down the drain of a sink
wnich discharged tc a dry well Jjust west of the building.
The dry well consists of a section of 60-inch-diameter
concrete culvart set vertically in the ground and filled with
gravel. This disposal system was used from 1967 until 1984
wnen the draln was disconnected. A 4-inch-diameter vitrified

clay tile line lcads from the east end of the battery shop to
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1. Landfill #1
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6. Landfill #6 10. AVGAS Spill AN ] -
7. Landfill #7 il. Crash Crew Traininz., .~ - 7
8. Battery Shop South " T 7 ' ,//«4
9. Solvent Storage 12. Crash Crew Training, - - 1
Site North - !
Figure 1. Locations of Disposal and Storage Sites Considered
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Table 1.

Summary of Waste Disposal and Storage Sites

Recommended for Furtner Study

Site Operative Area VoluQe Type of
Dates (£t°) (£ Waste

Landfill #1 1945-1965 1900 4,000 Fuel tank sludge,
tetraethyl lead

Landfill #2 1943-1970 200,000 Unknown Municipal, construc<tion,
solvents, paint thinner,
waste oil

Landfill %3 1965-1973 160,000 Unknown Construction, possibly
Pesticides

Landfill %4 1963-1979 1,700,000 Unknown Municipal, paint strip-
ping waste, o0il residue

Landfill 45 1943-1965 260,000 Unknown Municipal, construction,
waste oll

Landfill 46 1979-present 260,000 300,000 Municipal

“andfill =7 ? -present 250,000 Unknown Municipal, construction

Battery

Rework Shop

{(Site #3) 1964-1984 20 Unknown Battery acid

Solvents

Storage Tanks

(Site #9) 1980-1984 400 Unknown Sclvents and paint

stripping waste
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a paved ditch. It is not known what, 1if anything, may have
been discharged through this 1line. This site 1s of
particular concern because the dry well is located only 110
ft (feet) from the south production well. Water from the
south well nas recently been sampled for chemical analysis,
the partial results of which are presented in Table B-1 of
Appendix B. Metals concentrations were found to be below
primary drinking water standards; the analysis for organic

compounds 1s not yet complete.

Wwaste Solvents Storage Site

Waste solvents and residue from paint-stripping
operations at Building 2941 have been stored 1in two 500
gallon underground metal tanks, from which the contents were
periodically pumped for off-site disposal. The tanks were
installed in 1980 and were removed in April of 1984. During
removal, one of the tanks was punctured by a backhoe and an
estimated 120 gallons of the liquid content spilled onto the
ground. About 50 gallons of the 1liquid was immediately
pumped from the ground and approximately 6 cubic yards of
contaminated soil was excavated and taken off-site.
Subsequent =2xamination of &the tanks revealed additional
holes, as much as 1/2 inch in diameter, corroded through the
sides. A partial chemical analyslis of waste from the paint

Stripping rinse tank is presentad in Table 2.



Chemical Analysis of Water From the Paint Stripping
Rinse Tank at Building 2941. i

TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
105 STOCKTON STREET — P.O. BOX 52329
JACKSONVILLE, FLORIDA 32201
(904) 382.5761

40946 June 16 19 g1

Laboratory No.

Sample of P=int Stripping Waste

Date Received_M3yv 22, 1981

For OFFICER IN CHARGE OF CONSTRUCTION, Bulldlng 1429, Naval Air Stati
whiting Field, Milton, Florida 32570
Marks: PO¥N62467-80~C-0464, Industrial Waste from Aircraft Maintenance Dept,N.

Wwhiting Field, Mllto Florida
Eh'nFlCﬂTE OF ANALYSIS OR TESTS

Ignitability: Non-flammable

Corrosivity: PH 7.40, nct corrosive based on pH
corrosivity characteristic.

Reactivity: Non-reactive (oy definition)

Total Phenols 1866 mg/1

Total Suspended Solids 184 mg/1

Total Organic Carbon 2140 mg/i

E.P.TOXICITY:

Arsenic, mg/1l < 0.001

Barium, mg/1l 0.20

Cadmium, mg/l 0.10

Chromium, mg/l 36.2

Lead, mg/1l 0.093

Mercurv, mg/1l < (0.0004

Selenium, mg/l <0.01

Silver, mg/1 <0.0007

NOTE: Paint strlpoer waste not expected to contain any

pesticice residues.,

cc: Mr. Laurens Pitts
SCUTHEZRN DIVISION
Naval Facilities Engineering Command
P.0. Box 10068
Charleston, S.C. 29411 ,
ATTN: Mr. Joe McCulley

Respectfully submitted.

TECHNIC SERVICES, INC

ﬂ 6 /{' gf/é{/‘@w;
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AVGAS Spill Area

Approximately 25,000 gallons of high octane aviation
fuel was spilled at the South Field in the summer of 1972.
The leakage occurred when a rubber fueling hose was
accidentally cut and leaked unnoticed over a 3-day weekend.
The fuel flowed about 200 feet across a concrete apron and
onto a low grassad area where 1t was ponded and caused the

vegetation to be killed in an area of approximately 2 acres,

As a volume of petroleum product moves downward through

unsaturated soill, thin films of the

o]

roduct are strongly held
on the soil particles through wnich 1t Dpasses. Downward
migration will continue until the product 1s thus exhausted
and i1mmobilized or until it reaches the water table. The
volume of soil required to immobilize the spilled fuel can be

calculated from the equation (API, 1972):

O.20Vf
VS = P Sr in which
VS volume of soil (yd3)
VF = volume of fuel (barrels)
P = ©porosity of soil (dimensionless)
Sr = residual saturation of the fuel (dimensionless)

Assuming:

Ve = 25,000 gal = 595 bls

P = 0.30

Sr for light fuels = 0.10
Then: VS = 3367 yd3

_ . 2
Assuming the area of infiltration to be 2 acres (9680 yd7),

the product would have penetrated to a depth of 0.4 yd (1.2



Geraghey & Miller, Inc

ft) before being immobilized. The water table at this site

15 estimat2d to be about 100 feet below the surface.

This calculation is very conservative because 1t assumes
no evaporation 1loss. It is likely that evaporation was
substantial from a stream of highly volatile gascline spread
over a 200-ft long strip of pavement and a ponded area of 2
acres. In the 12 years since the spill, bacterial action
should have decomposed essentially all of the fuel held in
the soil and therefore no further action is recommended for

“nis site.

Crash Crew Training Areas

During the last 25 years, the general area on the west

side of Nortn Field has been used for training in firs

fighting. Presently, the two sites shown in Figure 1 are
being used; however, the specific training sites have
pariodically been relocated. During a training session,

approximat=2ly 110 gallons of JP-4 fuel is poured into shallow
surface depressions, ignited and then extinguished using AFFF
(aqueous film forming foam). According to records, 6285
gallons of fuel and 3148 gallons of foaming agent were used
during the 1last vyear. The particular foaming agent most
recently used, AQW-6, has the properties and contents given

in Table 3.

Surficial soils at these sites have relatively low

parmeabilities and therefore, 1t is likely that a high
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Table 3. Properties and Contents of Foaming Agent AOW-6.

Specific gravity 1.031
pH 7.9
- COD (mg/1l) 350,000
BOD (mg/1l) 135,000 (5 day), 300,000 (30 day)
Surfactants (mg/l as
MBAS) 80,000 (as active agents)
Fluoride (mg/l) 2,500
Ethylene glycol 10%
Diethylene glycol
monobutyl ether 10%
Water 72%
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proportion of any unburned fuel evaporates rather than
infiltrating the ground. Fuel which does infiltrate would be
immokilized in the upper part of the unsaturated zone and is
- not likely to reach the water table at an estimatad depth of
80 feet. Because of the relatively small amounts of fuel and
foam used and the large area over which they have been
applied during the 25-year use, it 1is recommended that no

further study be done at these sites.

WELL INVENTORY

Essentially, all potable and industrial water supplies
in the Whiting Field vicinity are obtained from surficial
sands known collectively as the sand and gravel aquifer,
which extends from the surface to an approximate elevation of
-150 ft msl (feet mean sea level). Screen settings arz at
depths of about 150 to 350 ft depending on surface elevation
and the occurrence of clay lenses which lie at somewhat
erratic depths. An inventory of wells within one mile of the
waste disposal sites 1is presented in Table 4 and the
locations of the wells are shown in Figure 2. The arca
includes most of Whiting Field and small residential

neignhborhoods soutn and east of tne base.

Potable water on base is currently supplied by 3 wells,
the north (W-N4), south (W-583), and west (W-W3) wells;
however, tnhese are only the latest in a ssgquence of wells
which have been replaced because of insufficient capacity or

poor watsr quuality. When the base was built in 1943, 3

10
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Table 4. Inventory of Wells Within une Mile of Disposal Sites. ‘
Casing Sur face Total Screened Gravel Pack
Well Desig- Date Diameter Elevation Depth Interval Interval
nation Owner Installed (inches) (ft msl) (ft msl) (ft msl) (ft msl) Status
W-N1 Navy 1943 Abandoned 1951
W-N2 Navy 1951 16 168.1 (-256.4) (-1.4)- 60- Not in use
-31.4) (-31)
W-N3 Navy 1975 171.5 (-58.5) 36.5- Abandoned 1975
(-23.9)
W-N4 Navy 1975 16/12 180.0 (-38) In use
W-Wl Navy 1943 Abandoned 1951
W-W2 Navy 1951 197.6 (-157.4) 14.1- Abandoned 1965
(-47.0)
W-W3 Navy 1965 180.0 (-35.0) 10.0- 80- In use
(-30.0) (-30)
W-S1 Navy 1943 Abandoned 1951
W-S2 Navy 1951 181.5 (-159.5) 12.0- 17- In use
(-33.0) (-33)*
pP-3 Point Baker 1978 200** (-20) ** In use
Water System
P-4 Point Baker 1983 In use
Water System
USGS  U.S. Geo- 1974 6 125.0  (-1165) Cased to Monitor well
logical Survey (-860)

* %

Assumed
Estimated

DU BTN ¥ A1y3TIan
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wells were drilled, the original north (W-Nl), south (W-Sl),
and west (W-Wl) wells. In 1951 these wells were abandoned
and replaced by new wells (W=-N2, w-S52, and W-W2,
- respactively) within 75 ft of the original wells. The new
wells were probably constructed to deliver increased yields.
The west and north wells, however, contained objectionable
levels of iron and were replaced by W-W3 in 1965 and W-N3 in
1975, respectively. The replacement north well, which was
drilled as a test well, was also found to have an
unacceptable 1iron concentration and was subsequently
abandoned and replaced by the currently used north well
(W-N4) . Locations of the Navy wells are shown in Figure 3.
Current average pumpade from the wells at Whiting Field is:
North well, 438 gpm (gallons per minute); West well, 479 gpm;
and South well, 474 gpm. Flow from the three (3) active
supply wells 1is combined before entering the distribution

system.

Water for the City of Milton 1is supplied by five (5)
wells, for East Milton by two (2) wells, and for the Point
Baker-Allentown are2a by three (3) wells, all of which are
screened in the sand and gravel aquifer and all of which are
outside of the one-mile radius; however, two of the Point
Baker wells (P-3 and P-4) are so close that they are included
ln the inventory. Average pumpage from these two wells 1is:
P-3, 500 gpm; and P-4, 200 gpm. Water from the Polnt Bakear
system 1s available to residences west and north of Whiting

Field, and water from the Milton system is available to those

13
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east and soutn of Whiting Field. It 1s believed that few if

any private wells in these areas are still used.

HYDROGEOLOGIC SETTING

Topography and Drainage

Whiting Field is located on an upland area isolated on
three sides by the erosion of the deep valleys of Clear Creek
on the south and west, and Big Coldwater Creek on the east,
poth of wnich are tributary to Blackwater River to the south.
Topographlc ralief from the highest part of Whiting Field to
3lackwater River 1is almost 200 ft. Ancient mariline terraces
can be seen in the nearly level upland surface and on the
valley slopes southeast of the base at elevations of 70 and

30 £t msl.

Bacause of the relatively steep valley walls, erosion
became a serious problem when the land was disturbed for
construction of the base. Soil conservatiocon measures in the
form of extensive contouring and construction of large paved
ditches were instituted to transmit surface runoff down the
slopes with minimal erosion. A system of ditches and storm
sewers was also construct=ed to drain the upland aresa of the
hase. These and other surface-water drainage lines are shown

in Figure 4.

15
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Geologlc Framework

The geologic sequence of layers underlying Whiting Field
is 1llustrated in Figure 5, a composite geologic column
constructad from published data and logs of wells in the
area. Lithologic logs of borings and wells in the Whiting

Field area and their locations are included in Appendix A,

The uppermost sediments extending to a depth of about
350 ft comprise the so-called sand and gravel aquifer. It is
anderlain by the relatively impermeable Pensacola clay, below
which are thick layers of limestone and shale to a depth of

nearly 2,000 f¢t,.

Sand and Gravel Aquifer

The sand and gravel aquifer includes the upper Miocene
coarse clastics, the Citronelle formation, and marine terrace
deposits, three units which have similar hydraulic properties
and sometimes are indistingulshable. The aquifer consists of
poorly-sorted, fine to coarse sands with gravel and lenses of
clay which may be as much as 60 £t thick. In some areas, the
formation also contains wood fragments of all sizes,
including whole tree trunks, occurring mostly in layers which
may be as much as 25 feet thick (Marsh, 1966); however, logs
of wells drilled on base do not indicate the presence of wood

fragments in the immediate area.

The formation contains lensatic zones within the sand

wnicn are cemented by 1iron oxide minerals. These lenses,

17
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known locally as "hardpan'", have low permeabilities, and
along with the clay lenses, are responsible for the
occurrence of perched water tables and artesian conditions in
- the aguifer. In the Whiting Field area, major clay lenses
occur 1In the uppermost 30 ft and in the depth interval of
approximately 110 to 170 ft (elevation 10-70 £t msl). The
vertical positions of these clay lenses in relation to the
screened intervals of the NAS supply wells is shown in Figure
6. Although the clays appear to be continuous, they may

contaln permeable zones.
Floridan Agquifer

The limeston2 layers constitute the regionally extensive
Floridan agquifer, which in this area i3 divided into an upper
and lower part separated by the Bucatunna clay. The upper
Floridan aquifer 1is an important source of water 1in areas
east of Santa Rosa County; however, toward the west, 1t 1is
increasingly mineralized and is generally not used as a water
supply. The lower Floridan aquifer is highly mineralized in
the Wniting Field area and is, in fact, designated for use as

a waste-disvosal injection zone. Chemical analyses of water

wn

from the upper and lower parts of the Floridan aguifer are

included in Appendix B, Table B-2.

Subsurface Hydrology

The potentiometric surface of the upper Floridan aquifer

at Whiting Field 1is approximately 50 ft msl and has been

19
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declining because of heavy pumpage from the aquifer at Fort
Walton Beach. Ground-watar movement in the aquifer is toward
the southeast as can be seen in the potentiometric surface
map of Figure 7. The potentiometric surface of the lower
Floridan aquifer has increased by several fest to
approximately 130 ft msl since 1974 because of waste
injection at nearby industrial plants (J.B. Martin, USGS,
1984, oral communication). There is, therefore, a potential
for wupward movement of water from the lower to the upper
Floridan; howevar, the 1ntervening Bucatunna clay has a low
permeability and alliows essentially no flow between the two
aguifars. Recharge to tne upper Floridan occurs primarily in
northern Santa Rosa County and southern Alabama, where the

aguifer 1s at or near the surface.

In the sand and gravel aquifsr, static water levels at
Whiting Field range from approximately 70 ft msl 1in the
center of the station to about 30 ft msl along Clear Creexk
and Bilig Coldwater Creek. This, along with the 1low
permeability of the confining deposits (Pensacola clay),
indicates little votential for movement of ground water
vertically between the Floridan and the sand and gravel

aguifers.

Ground-water flow in the saturated portion of the sand
and gravel aquifer 1is nearly horizontal. Shallow ground
water normally moves from topographic highs to arszas of

discnarge, such as streams. Figure 38, which was prepared
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using the surface topography, shows 1inferred directions of
ground-wataer flow within tne sand and gravel aquifer. These
flow lines do not, however, reflect the influence of cones of
- depression which occur around the three Navy production

wells.

The sand and gravel aquifer is recharged by infiltration
of rainwater at the surface. The downward movement of water
through the unsaturated zone 1s interrupted at clay layers,
above whicnh perched water tables may exist. Flow in the

per

Q)

ned saturated zones 13 orimarily horizontal wilith some
downward leakage througnh the clay, depending upon 1its

vercical permeability.

The £following specific capacities were detarmined from

test pumping of the 1951 NAS wells:

W-N2 16.7 gpm/ft (gallons per minute per foot of
drawdown)

W-N2 23.0 gpm/ft

W-52 21.7 gpm/ft

From these wvalues, an ave2rage transmissivity for the pumped
zone of the sand and gravel aguifer 1is estimated to be about
37,000 gpd,/ft (gallons per day per foot). This agrees rather
well with 2 transmissivity of 54,600 gpd/ft determined from a

pumoing tast at Milton (NWEWMD, 1980).

WATER QUALITY

As notad above, the upper and lower Floridan aquifers

are nhighly mineralizad wnhereas the sand and gravel aquifer
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contains water of generally good gquality, as do Big Coldwater

-~ ~

Creek and Blackwater River, the baseflows of which are

maintained by discharge from the sand and gravel aquifer.

Total dissolved solids and total hardness of wat=ar in
tnhe sand and gravel aqgqulfer generally are less than 50 ppm
{parts per million) 2and nitrate 1s about 1 ppm. However,
pecause of hign levels of dissolved carbon dioxide, the water
is acidic with a pH of 5.0 to 5.5 and locally high

concentrations of iron are found. Results of chemical

snalvses of ground water and surface water are contalned 1in
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GROUND-WATER MONITORING PLAN

Extent of Zone of Dischargs

A ground-water monitoring plan has been prepared 1in
accordance with Chapter 17-4.245(6) (d) FAC to detact the
potential movement of constituents from nine disposal and/or
storage sites. These nine sites are considered to be
"existing installations" since each was utilized, and
therefore potentially discharging to ground watsr, Dprior to
July 1, 1982, In accordance with Section 17-4.245(3) (d4) FAaC,
exlsting l1nstallations" snall nave a zone of discharge
extending to the property line. Therefore, it 1s assumed
that £for Whiting Field the point of compliance for
constituents other than "free froms" will be at the edge of
the zone of discharge or +the proverty line. No zone of
discharge 1is allowed for those constituents refesrred to as

"free froms" as defined in Section 17-3.402(1) FAC.

Background Ground-Water Quality Conditions

Background water quality will be established from
analyses made on watzsr samples from the nortnh supply well
(W-N4) . The north well, was selected because 1t 1is
nydraulically upgradient from the sites and 1s representative
of the watsr-quality characteristics of the sand and gravel
aquifer at Whiting Field; this well was recently sampled for
EPA's list of organic oriority pollutants and none were found

{see Taole B-S5 in Appendix B).
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After approval of the ground-water monitoring plan, a
water sample will be collected from well W-N4 and analyzed
for a partial 1list of the FDER's primary and secondary
drinking-watar constituents as 1identified in Table 5. The
collectad data will then be wutilized to characterize the
natural ground-watar quality characteristics of the sand and
gravel aguifer at Whiting Field.

Locations and Construction Details of
Proposed Monitor Wells

Ninz monitor wells, screened in the shallowest
permeable, saturatasd zone, will be 1nstalled hydraulically
downgradient from the nine designated disposal and storage
sites. The 1locations of the proposed monitor wells and
estimated depths to water are shown 1n Figures 9 through 13.
Each proposed monitor well has been located 1immediately
downgradient from its respective disposal site in order that
possible contaminants migrating £rom these sites can be

detected as early as possible.

The monitor wells will be either 2-inches or 4-inches in
diameter, depending upon the anticipated depth to water. In
areas wher= static water level exceeds a depth of 20 ft, the
monitor wells will consist of 4-inch-diameter PVC casing and
scrzen and will be equipped with submersible pumps for
obtalining water samples. A schematic diagram 1illustrating
the construction details of a typical 4-incn-diametear monitor

well is presented in Figure 14. Where the water table 1is
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Table 5. Ground-Water Quality Parameters and Frequency of
Sample Collection

Sites

Constituent “Background Battery Solvents
- (North well) Landfills Shop Stcrage
Arsenic 1 1,2,3,4 1 1
Barium 1 1,2,3,4 1 1
Cadmium 1 1,2,3,4 1,2,3,4 1,2,3,4
Chromium (Hexavalent) 1 1,2,3,4 1,2,3,4 1,2,3,4
Fluoride 1 1 1 1
Lead 1 1,2,3,4 1,2,3,4 1,2,3,4
Mercury 1 1 1 1
Nitrate (as N) 1 1 1 1
Selenium 1 1 1 1
Silver 1 1 1 1
Endrin 1 1 1 1
Lindane 1 1 1 1
Methoxychlor 1 1 1 1
Toxaphene 1 1 1 1
2,4-D 1 1 1 1
2,4,5-TP Silvex 1 1 1 1
lrbidity 1 1 1 1
Chloride 1 1 1 1
Copper 1 1 1 1
Foaming Agents 1 1 1 1
Hydrogen Sulfide 1 1 1 1
Iron 1 1 1 1
Manganese 1 1 1 1
Sulfate 1 1 1 1
TDS 1 1 1 1
Zinc 1 1,2,3,4 1,2,3,4 1
Color 1 1 1 1
Odor 1 1 1 1
pH (field) 1 1,2,3,4 1,2,3,4 1,2,3,4
Specific Conductance

(field) 1 1,2,3,4 1,2,3,4 1,2,3,4
VOC (volatile organics-

Mezthod 601) * 1,2,3,4 1 1,2,3,4
Note: Numbers refer to quarterly sampling periods during the first

monltoring year,

*  Analyslis for EPA organic priority pollutants was made in April, 1984
‘See Appendix B).
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Figure 9. Locations of Proposed Monitor Wells For Landfills No.

2, 3 and 6.
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Figure 10. Locations of Proposed Monitor Wells for Landfills No.
4 and 5.
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shallower than 20 ft, wells can be evacuated by suction
pumping; therefore, 1in these areas the monitor wells will
consist ©of 2-inch-diameter PVC casing and screen. a
- schematic diagram illustrating the construction details of a

typical 2-inch-diameter monitor well is presented in Figure

15.

The monitor wells will be constructed by the mud-rotary
method of drilling. During the drilling, representatives
from Geraghty & Miller, Inc., will oversee the work. Soil

samples will be collected every 5 £t and their mineral and
physical characteristics will be described by the Geraghty &
Miller, Inc., representative. After the borehole is drilled
to its total depth, the well casing and attached well screen
will be inserted into the borehocle and the annulus around the
well screen will be gravel packed by the tremie method. The
annulus above the gravel pack will be grouted, using a neat
cement grout by the tremie metnod, up to land surface. Upon
completion, =ach monitor well will be adequately developed
and will be protectad at land surface by a metal protective
casing. Sections of casing and screen will be Jjoined by
threaded couplings without the use of PVC bonding cement and
the drilling equipment will be thoroughly cleaned before

drilling each well in order to avoid cross contamination.

After completion of all of thz monitor wells, the first
quarter wata2r samples will be collected from each and

analyzed for the constituents 1itemized 1In Table 5.
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Thereaftsr, quarterly sampling will continue for one year
(second through fourth gquarter) and analyses will Dbe
conducted for the constituents also shown in Table 4.
- Additional constituents may be analyzed for based upon the

results of the first quarter sampling.

Sampling and Chemical Analysis Protocol

In conformance with 17-4.245(6) (d) FAC, a ground-water
sampling and analysis plan has been preparad for Whiting
Field. The detailed plan is presented in Appendix C of this

report.
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LITHOLOGIC LOGS
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TABLE A-1.

Well designation: W-N2

Surface Elevation: 168.1 ft msl
Depth (ft) Description
0 - 30 Sandy clay
30 - 44 Loose muddy sand and gravel
44 - 66 White sand with clay streaks
66 - 89 White sand with clay balls
89 - 102 Muddy sand
102 - 113 Clay
113 - 135 Yellow sandy clay
135 - 140 Clay
140 - 1l40. Rock
'40.4 - 156 Muddy Sand
156 - 183 Pack sand, clay streaks
183 - 200 Brown pack sand with loose streaks
200 - 237 Sandy clay
237 - 254 Soft yellow clay
254 - 275 Muddy sand
275 - 304 Pack sand
304 - 312 Sancdy shale
312 - 365 Hard sandv shale
365 - 424 Clay

LITHOLOGIC LOG OF NAS OLD NORTH SUPPLY WELL

Elevation (ft msl)
l68 - 138
138 - 124
124 - 102
102 - 79

79 - 66
66 - 55
55 - 33
33 - 28
28 - 27.56
27.6 - 12
12 - (-13)
(-15) - (-32)
(-32) - (-692)
(-69) - (-86)
(-86) - (-107)

(-107) - (=136)

{(-136) - (-144)

(-144) - (=197)

(-197) - (=256)
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TABLE A-2.

211 designation: W=-N3

Surface elevation:

LITHOLCGIC LOG

171.5 £t msl

Depth (ft) Description

0 - 2 Topsoil
2 - 9 Sandy
9 - 22 Red clay to yellow chalk
22 - 27 Yellow sand, clay streaks
27 - 39 Clay
39 - 42 Coarse sand, clay stringers
42 - 52 Coarse sand, clay stringers, loose
52 - 62 Coarse sand, clay stringers, tight
62 - 75 Sand, cut well
75 - 80 Sand, tight
30 - 90 Sand, loose
90 - 100 Sand
100 - 119 Yellow clay
119 - 125 Sand
125 - 137 Muddy sand
137 - 145 Sand, cut well
145 - 165 Sand
165 - 176 Sand, small clay strings
176 - 198 Sand; 1iron minerals at 23-27 ft
198 - 217 Muddy sand
217 - 222 Black chalk
222 - 229 Sandy, bad looking

OF NAS TEST WELL

Elevation (ft msl)
171 - 169
169 - 162
162 - 149
149 - 144
144 - 132
132 - 129
129 - 119
119 - 109
109 - 96

96 - 91
91 - 81
81 - 71
71 - 52
52 - 46
46 - 34
34 - 26
26 - 6

6 - (=-5)
(=5) = (=27)
(-27) - (-46)
(-46) - (-51)
(-51) - (-58)
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TABLE A~3.

well designation: W-N4

Surface elevation: 180 ft msl
Depth (ft) Description
‘O - 15 Sandy clay
15 - 25 Pink chnalk
25 - 40 Fine muddy sand
40 - 50 Muddy sand
50 - 54 Clay
S4 - 55 Muddy sand
63 - 85 Fine muddy sand
85 - 90 Fine packed sand
30 - 114 Clay
114 - 125 Muddy sand
125 - 137 Fine packed sand
137 - 157 Muddy sand with mud balls
157 - 167 Sand (coarse good) some gravel
167 - 177 Sand (good)
177 - 195 Sand
195 - 203 Sand (red)
202 - 210 Sand
210 - 218 Clay and mud

LITHOLOGIC LOG OF NAS NORTH SUPPLY WELL

Elevation (ft msl)
180 - 165
165 - 155
155 - 140
140 - 130
130 - 126
126 - 115
115 - 95

95 - 90
90 - 66 .
66 - 55
55 - 43
43 - 23
23 - 13
13 - 3
3 - (-15)
(=15) =~ (=23)
(-22) - (-30)
(=30) - (-38)
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TABLE A-4.

well designation:
Surface elevation:

Depth (ft)
‘O - 9
9 - 22
22 - 32
32 - 35
35 - 74
74 - 124
124 - 120
120 -~ 1538
158 - 178
178 - 199
199 - 221
221 - 244
244 - 245
245 - 260
260 =~ 270
270 - 294
294 - 3:5

Desc

LITHOLOGIC LOG OF NAS ABANDONED

W-w2
197.6 ft msl

riotion

Sand
Clay
Mudd
Clay
Sand
Coar
Soft
Sand
Coar
Coar
Coar
Pack

Rock

Soft sand and clay

Pack

Hard

tlard

y sand

y clay

se pack sand

vellow muddyv sand

vy clay

se pack sand

se to fine pack sand

se vack sand

sand, streak

sand
fine sand

and soft blue

sandy shale

WEST WELL

Elevation (£t msl)
198 - 189
189 - 176
176 - 166
166 - 163
163 - 124
124 - 74

74 - 70
70 - 40
40 - 20
20 - (-1)
(-1) - (=23)
(-23) - (-46)
(-46) - (=47)
(-47) - (-62)
(-62) - (-52)
(-52) - (-96)
{(-96) - (=157)



Geraghey & Miller, Inc

TABL

£ A-

¥ell designation:
Surface elevation:

Deoth (£ft)
. 0 - 23
23 - 50
50 - 73
73 - 76
75 - 88
88 - 90
a0 - 105
135 - 113
113 - 132
122 - 150
10 - 153
153 - 156
156 - 165
165 - 175
175 - 195
195 - 215
215 - 220

Desc

5. LITHOLOGIC LOG OF NAS

W-W3
180 ft msl

ription

Red

Fine

Sand

Sand

Fine

Fine

Med i

Loos

Pink

Medl

Loos

Yell

Loos

Medi

Sand

Loos

Yell

sandy clay
sand and white clay
and white clay balls
and gravel
sand
sand and clay
um sand
e medium sand
and yellow clay
um sand
2 sand
ow clay
e sand
um sand
and gravel
e sand and gravel

ow clay and 1ron rock

WEST SUPPLY WELL

Elevation (f% msl)
180 - 157
157 - 130
130 - 107
107 - 104
104 - 92

92 - 90
90 - 78
75 - 67
67 - 48 .
48 - 30
30 - 27
27 - 24
24 - 15
15 - 5

5 - (-15)
(=15) - (-3%)
(=35) - (-40)



Geraghty & Miller, Inc.

TABLE A-6. LITHOLOGIC LOG OF NAS SOUTH SUPPLY WELL

well designation: Ww-82
Surface elevation: 181.5 ft msl

Depth (ft) Description Elevation (ft msl)
"0 - 27 Red sandy clay 181 - 154
27 - 66 Sand and clay balls 154 - 115
66 - 88 Sand 115 - 93
88 - 110 Pack sand 93 - 71
110 - 121 Sand and clay balls 71 - 60
121 - 133 Fine pack sand 60 - 48
133 - ldb Pack sand 48 - 35
146 - 143 Clay 35 - 33
148 - 155 Loose sand and gravel 33 - 26
155 - 173 Soft sandy clay 26 - 8
173 - 197 Pack sand and soft streaks 8 - (-186)
197 - 215 Pack sand (-16) - (-34)
215 = 245 Yellow clay (-34) - (-64)
245 - 251 Rock (-64) - (-70)
251 - 255 Clay (=70) - (-74)
255 - 273 Red sandy clay (=74) = (=92)
273 - 340 Sandy shale (-92) - (-159)
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TABLE A-7. LITHOLOGIC LOG OF USGS DEEP MONITCR WELL.

Well designation: USGS
Surface elevation: 125.0 £t msl

Lithology

Clay, wnite to brown, sticky; sand, white to
clear cuartz, redium.

Sand, clear to white quartz, medium; clav
brown to red.

zravel

Sand, clear to whicte, medium to cozrse; R
witlze to vellow, very coarse to pea size;
clav, hrown.

Sand, clear to white, wmedium to coarse, sub-
ronncded to roundad; gravel, clear to white,
very coarse; clay, light brown.

Clay, vellow to browmn, sticky; gravel, very
coarse to sm2ll pebbles; sand, medium,
clear to vhite.

Sznd, c¢lear fo white, medium to coarse, sub-
roundad o ancular; gravel--very coarse to

nebble; clay, light bro.m.

Cand, winize to c¢lear, madium to coarse: cravel

~hite o clear, werv coarse to pobbles: clavw

Thickness
(feet)

50

10

10

Depth
(feer)

20

150

160

210

ro
§%]
(@]

S
i
(@]



Geraghty & Miller, Inc.
TABLE A-7. (Continued)

Thickness Depth

Lithol
tEhotogy (feet) (feet)

Sand, clear to purple, medium to cozrse, sub-

rounded to subangular; clay, browm; gravel,

clear to rose, very coarse to pea size, 40 290
Clay, gray brown to vellow brown; cand, clear

to white, medium to ccarse; gravel, clear

to red, very ccarse; black phosphorite

grains. 40 330
Clay, dark green, sticky; sand, clear to wvhite,

sutangular to subrounded; shell Irzgments;

black phosphorite grains, 120 450
Sand, clear to white, medium; clay, cark green,

soft; shell fragments; black phoschorite

grzins, 80 530
Clay, dark gray, soft, sticky; sand, white to

clear, angular to subangular; shell

frzzments. 110 640
Limestone, gray, finely crystalline, porous;

sand, clear to white, medium; clav, dark

grayv, soft, sticky; black phosphorite grains;

ragmants., 30 670

rh

pyrite; shell
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TABLE A-7 (Contiuaued)

Thickness Depth
feet) (feet)

Lithology

Limestone, light gray, fine; sand, clear to

white, medium; clay, gray to green, brittle,

soft; black phosphorite grains; pyrite;

shell fragments. 120 790
Sand, clear to white, medium; limestone, gray,

fine; shell fragments; black phosphorite

grains. 40 830
Clay, Jark green, soft, sticky; sand, white to

vellow, angular to subangular; limestone,

gray, fine; shell fragments. 50 8§80
Clay, dark green, soft, very dense, waxy; sand,

clear to white, medium. 100 980
Limestone, white, finely crystalline; sand,

clear to white, medium; blaclt phosphorite

grains., 30 1010
Limestone, white, finely crystalline; pyrite;

green glauconite; bdlack phosphorite grains;

shell fragments, 50 1060
Limestone, white to tan, linmonite stains on

limestone, firely crystalline; <reen glauco-

nite; sand, clear cuartz. 30 1090

wn

Clay, light gray, soft, waxy; li-estone, vhitce

to tan, finely crystalline. 20 1110
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TABLE A-7 (Continued)

Lithology Thickness
(feet)

Limestone, white, finely crystalline; black

phosphorite grains; pyrite; trace of clay. 20
Limestone, white, finely crystalline; shell

fragments; phosphorite; green glauconite;

sand, clear qhartz, medium. 20
Limestone, white to tan to gray; shell

fragments; foraminifers; limonite clay,

white; clay, gray, silty. 40
Sand, clear quartz; medium, subangular;

limestone, white to tan, crystalline. 40
Limestone, white to tan, finely crystalline;

shell fragments; sand, clear quartz,

medium; limonite clay. 30
Limestone, white to tan; sand, clear quartz,

medium; shell f{ragments; clay, light gray,

soft; black phosphorite, black. 20
Clay, gray, soft; black phosphorite grains,

abundant; sand, clear quartz, medium;

limestone fragments, 10

A-11

Depth
(feet)

1130

1150

1190

1230

1260

1280

1290
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APPENDIX B

WATER-QUALITY ANALYSES



TABLE B-1.
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CHEMICAL ANALYSIS OF SOUTH WELL.

DRINKING WATER CHEMICAL ANALYSIS

©CTA Ezse Support Services
o> .t A - -
System Name oo WNRiting cld County o2nta ROua Collector:
- Rocsrving Dept., Bldg. 2832,
: T e & 5 €7
Aadress RAERCPP R E_"j i_L e = System I D No — DER D:sinict _
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e i)
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Geraghty & Miller, Inc.

TABLE B-2.

SAND AND GRAVEL AQUIFERS.

SAND-AND-GRAVEL

]
AQUIFER

CONCENTRATIONS

CHEMICAL ANALYSES OF WATER FROM THE FLORIDAN AND

FLORIDAN AQUIFER

2
UPPER LIMESTCNE

3
LOWER LIMESTCNE

August 1976 July 1975 Jan. 1974 Sept. 1977
alkalinity as CacCo 2 576 323 303

*3luminum, dissolved - 20 50 -
*arsenic, dissolved 0 0 0 _
bicarbonate HC03 2 613 370 368
*horon, dissolved - 740 600 -

*cadmium, dissolved 4 - - -
calcium, dissolved .08 2.2 5.0 4.1
carbon, organic total - 3.0 2.0 -
carbonate - 44 12 -
chemical oxygen demand - 26 12 -
chloride, dissolved 2.7 86 330 400
*chromium, dissolved 10 0 0 -

*chromium, hexavalent - 0 0 -
*cobalt, dissolved 1 1 -
color (platinum cobalt 100 8 0

scale)

*copper, dissolved - - 1 -
dissolved solids, 12 840 870 998

residue at 18Q0°C
fluoride, dissolved .0 3.8 3.0 2.2
hardness, as CACO4 4 8 21 22
hardness, noncarbonate 2 0 G o

*iron, dissolved .00 170 100 20

*lead, dissolved 14 8 0 -
magnesium, dissolved - .7 2.0 2.7

*manganese, dissolved - 0 17 -

*mercuryv, dissolved .0 .0 0.0 -
nitrate, NO3 as N 50 .00 .00 .01
nitrite, NO2 as N 00 .00 .01 -
nitrogen, NH., as N - 1.0 .74 .74
nitrogen, total organic - .60 .30 .08

as N
nitrogen, total as N 1.6 1.0 -
pH .1 8.8 8.7 8.4
phosphorus, total ortho 00 .00 .03 .03
as P
phosshorus, total as P .01 .08 .03 .03

potassium, dissolved .4 5.6 9.7 11
silica, dissolved 6.4 14 34 34
sodium, dissolved 2.3 330 320 380
specific conductivity 20 1,190 1,560 1,890

(umhos at 25°C)

*strontium, dissolved - 60 0 350
turbidity (NTU) 1 6 8 16
water temperature (°C) 23.5 24.0 30.0 27.5

*zinc, dissolved - 3 10.0 -

!
. Sample from Milton municipal well No. 4
; Sample from USGS shallow monitor well 15 miles south of Whiting Field
7 Sample Frnr.ﬂ HSCS monjtar well ar Whitinq.FielC_i.
© Concentrations in ug/l; otner co%Eﬁ;tratlons in mg/l From NWFWMD, 1980



TABLE B-3. Chemical Analysi f, Whiting Field Water Supply.

C P
I0I)leel
ngéz;gAaoaggggy,Nc

11 EAST OLIVE ROAD PHONE (8C4) 474-1001
PENSACOLA FLORIDA 32514

o RCx Base Support Services, NAS Whiting Dield, Receiving Dept. Bldg. ,g3:
‘1l1con, rflorida 32570, Date of Order: 2/3/84, Lab 1.D. & 204. T
DRINKING WATER PRIORITY POLLUTANT ANALYSIS
Purceables:
Acrolein Z10
rcrvionitril £10 )
Zenzene <1
Eromodichloromethane <1
Zromoform <1
Eromomethane L1
Carbon-tetrachlorice <1
Chlozcbenzene <1
Chloroethane L]
2-Chloroethylvinyl ether L1
Chloroform Ll
Cnloromethane 41
Dibremochlorcmethane L1 B
Dichlorodiflvoromethane L1
l,1-Dichloroethane ¢ 1
1,2-Dichloroethane <1
1,1-Dichloroethene L1 o
1,2-Dichloroethene - T o
1,2-Dichloropropane {1
cis-1,3-Dichloropropene : L1
trans-1,3-Dichloropropene 1
Ethylbenzene 41
Methylene Chloride <1
Tetrachloroethane <1
1,1,1-Trichloroethane <1
l,1,2-Trichloroethane <01
Trlchloroethene 1
Trichloroflucrometheane 41 .
Toluene a1
vinyl Chlor-ce £ 1
Xvlene ) <1
Styrene - < 1
Dichlorocznzene <1
l,2-Dibromozrnane ZDB) £ 0.05
W-hexane ¢ 1
l,2-Dicrhiorcoroperne [yt
1,2-Dinromo-3-Chloroprcooane 1 o o
NOTE 1l results rCeportea in parts per billion
= less zhan
Florida Cor=:.fication £811¢42
RECLIVE
NOTE: Sample taken from combined stream from all
three supply wells. L/ 91 xézuﬁki/HAR 14 s8¢
pppried VY e T E G LEAL

)’ P
Laboratery DireciX



+ADblLL DpB—O

(Continued)

CA;CPI oneer

11 EAST OLIVE ROAD

ABORATORY. INC

PENSACOLA FLORIDA 32514

PHONE (904) 4741001

~ PCA Base Support Services, NAS Whiting Field, Receiving Dept. Blda
»ilton, Florica 32570, Date of Orader: 2/3/84, Lab 1.D. = 204.

DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Pesticides:

Aldrin £0.05

a-BHC £0.05

b-BHC £0.05

g-BHC <0.05

d-BHC £0.05

Chlorcane £ 0.05

4,4'-DDD <0.05

4,4'-DDE £0.05

4,4'-DDT <.0.05

Dieldrin £0.05

Endosulfan I L 0.05

Zndosulfan II ¢ 0.05 '_
Endosulfan Sulifate < 0.05 _
Ethion £0.05

Trithion {40.05

o,p-DDT, DDE and DDD (. 0.05

Tedion < 0.05 o
Endrin Aldehyde < 0.05

Heptachlor £ 0.05

Heptachlor Epoxaide £.0.05

Toxaphene £ 0.3

PCB-1016 <0.2

PCB-1221 - £ 0.2

PCB-1232 £0.2

PCB-1242 £0.2

PCB-1248 £0.2

PCB-1254 £0.2

PCB-1260 £ 0.2

Aldicarb {non extractable) 425

Diazinon <1

Melathion 41

Parathion <1 o
Guthion Z1

¥elthane (Dicofal) <1

L =

Flo

less than

ricda Certificaticn

281142

—_y

ed by

geR

)

. £ BoY
pbota\o

All results are reported in parts per billion.

Loz

et RECE g

TAA~ -
! LA 1 1; ]
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TABLE B-3 (Continued)
i _ABORATORY inC
11 EAST OLIVE ROAD PHONE (SD4) 4741001
PENSACOLA FLORIDA 32514
To: RCA Base Support Services, NAS Whiting Field, Peceilving Dept.
Blda. 2832, Milton Florida. 32570, Date or Oracer: 2/3/84, Lab I.D.
=204,

DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Base Neutral Extractables:

Acenaphthene <5

Acenaphthylene - <5

Anthracene <5
Benzo(a)anthracene <5
Benzo(b)fluoranthene <5
Benzo(k)fluoranthene <5
Benzo(a)pyrene <5
Diethylphthalate L5
Dimethylphthalate <5
2,4-Dinitrotoluene 45
2,0-Dinitrotoluene <5
Dioct-yliphthaleate <5
1,2-Diphylhvdrazine L5
Fluoranthene 45
Benzo(g,h,1i)perylene 5
Benzidine 45
Bis(2-chlorcetnyl)ether 5
Bis(2-chloroethoxy)methane <5
Bis(2-ethylhexyl)phthalate <5
Bis(2-chloroisopropyl)ether <5
4-Bromophenyl phenyl ether {5
Butyl benzyl phthalate <5
2-Chloronaphthalene L5
4-Chlorophenyl phenyl ether <5
Chrysene <5
Dibenzo(a,h)anthracene <5
Di-n-butylphthalate <5 \
1,3-Dichlorobenzene <5 ﬁ__
1,4-Dichlorobenzene < 5 é__ é
l,2-Dichlorobenzene 45 . o
3,3'-Dichlorobenzidine ) <5 a % 55
T“luorene <5 P
Hewachlorooenzene <5 NS ::?g
Hawachlorocbutadiene E N R
Sexaechlorcetnane <5 BN .8
Hexachlorocyclopentadiene < S ) =3
Indeno(l,2,3-cc)pyrene <5
Isophorone - <5 A
“zpnthalene _. — <5 o |
Z1zrobenzene o . <5 gj
i-Nitresocdimethvlamine T <5 &
N-Nitrosodi-n-propylemine /7§ o :gq
N-Nitrosocdiphenyliamine s - :;
Phenanthrene T s T RE
Pyrene L5
2,2 7,5'?TF?EE?lordélbenao—o—c'Q-1TTD;OXln)_”:S N £ 1Y~
1,2, -Tracnlorcconzene <5

»sults are repor+<ed in perts per oillion. = less =-han F.(;
srada Corcrflcanion =g81152 B-5



TABLE B-3 (Continued)
(jcpzozleez’
c [ ILABORATORY. INC.

11 EAST OLIVE ROAD PHONE (9041 4741001
PENSACOLA FLOR!DA 32514

To: RCA Base Support Services, NAS Whiting Field, PReceiving Dept. Bldg. 283
Milton, Floriaa 32570, Date o Orcer: 2/3/84, Lab 1.D. % 204.

- DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Acid Extractables:

2-Chlorophenol <5
2,4-Dichlorophenol Z5
2,4-Dimethylphenol <5
2,4-Dinitrophenol. <5
2-Methyl-4,6-Dinitrophenol <5
2-Nitrophenol <5
4-Nitrophenol . <5
Pentachlorophenol Z5
Phenol / <5
2,4,6-Tricniorconenol <5
NOTE: All results reported 1n parts per oillion,

<_: less than
Florida Certification £81142



Sur..ce Water Chemlcal Analyses

TABLE B-4.

BIG COLDWATER CREEK, AND POND CREEK.

14
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HIGH }2465f 150 }7.5

LOW

HIGH

LOW

HIGH {1270

LOW

"RANGE OF CHEMICAL ANALYSIS FOR BLACKWATER RIVER

SITE

Big Coldwater
Creek near
Milton,

FL

(1/59-17/75)

Pond Creek

ncar Milton, FL
(1/58-8/74)

Blackwater

River near
Baker,

FL

(1977 water
year)

NWI'WMD, 1980.

From:



Table B-5. Results of

the Analyses for EPA's Organic Priority

Pollutants From the North Supply Well, W-N4.

Concentration ug/1 (pgp)z

Sample [D:
Compound CAA 1D:

wWhiting North Well

8401255

{2v) acrolein

{3v) acryionitrile

{4v} Ddenzene

(Av) carbon tetracnloride

"7v) cnlorobenzene

(10v) 1,2-dicnloroatnane

{1lv) t,l,}l,-trichlorocethane

{13v) 1l,l-dicnlornetnane

f14v) |,1,2-trcnluroethane

“15v) 1,1,2,2-tetracnloroethane

Tibv) cnlyrouwtngny

(19v} 2-chioroetnylvinyi ether

{23v) cniyrotorm

(29v) i,l-uicnioroetnylene

(30v) trans-1,2-dichioroethylene

(32v) l.2-dicnloropropane

{33v) trans-1,3-drcniurupropene

cis-1,3-dicnioropropene

(38v) etnyibenzene

(44v) methyiene cnlorige

{45v) chioromethane

f46v) bdromometnane

{47v) dromoform

(43v) bromodicnlorometnane

(39v) fluorotrichloromathane

(S0v) drchlorod:fluuronetnane

{51v) chlorodibromometnane

(8%v) tetrachloroethylene

(86v) toluene

(7v) trichloroetnylene

(83v) vinyl cniorice

Detection Limit

1
.S, EPAL 1382, Metnods for Zrydnic Chemical Analysis of Municipal and {ndusirial

Wastuewater. EPA GUU/S-34-057. =P

2
“Concentrations less tnan the detectinn 1tz Jre left Slank.
and 1) tures the detection limit ore listed as trace levels (TR).
acryiomitride are 10y and 1) timex the detection Himit respectively.

AJEMSL, incinnati, Onlo.

Concentrations bDetween |
AcCroietn and



Table B-5 (Continued)

CAMBRIDGE ANALYTICAL ASSUCIATES, INC.

Table 2A (cont'd.). <Concentration uf Acid/Base/Neutral Extractables (Method 6251)

Client:  Geraynty and M:ier Report No.: 84-237
Concentration - ug/l (pgg)z
Sample j0: Whiting
North Well

Compound CAA 1D 33401255
ACID COMPQUNDS
(21A) 2,4,5-tricnioropnenol
T;;{;j;cnloro-m-cresoi

Z—z;};}opnnnol
r;;{r“;:::llcnlurupnenol
_‘?;__'-._;-u mmt;l phenoi
i Arﬁl_llro;m:nu". T
‘T;JAy B-n:trébnenoi
;;:;;_;:;:;Tn|trapnenol
;;:;{__—f-u|n\tro-Z-MFLnylpncnol
L35 Leatacnioropneno) )
foodt onenor
—-—'_:a.’tcc:xm Limit 2

BASE/NEUTRAL COMPOUNDS

(18] acenapnthene

{33) Dvenzidine

138} 1.2,3-tricnlorocenzene

{¥8) nhexachloropenzene

.122' nexachlornetnane

b1 {2-chloroethyl) 2tner

\

(208' 2-.chlyronapnthaiene

1253 l,Z-cicnlorobenzena

(258, i,l-dichlarosenzane

(2718) !,i-d1cnloropengene

{7348} 3.2'-arwcnloroderzidine

{358 2.31-¢r1aitrotoluene

{2 Z.5-crnttratoluene

C31E L 2edipnaengingdeazine

T34 tidorantiene

+38) f-crlarcunenyt Jnenvl etner

S d-uramopreas! unenyl ootner




Table B-5 (Continued)
CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Table 38 (cont'd}. Concentraziion of Acid/BasesMHeutral Extractables {Methog 6251)

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

Concentration - uu/l (opb)z

Sampie iD: Whiting
North well
Compound CAA [D: 3401255

BASE NEYTRAL COMPOUNDS (cont'd)

(428) uis {Z-cnlorotsopropyl) etner

(438) bis (2-chioroetnoxy} methane

{5288) hexdachlorobutadiene

{938) nexdachlorocyciuvpentadiene

(543) 1sgphurone

{558) napnhthalene

568} mitraobenzene

{68} N-nitrosadipnenylamnine

1638) N-nmitrosodipropytamine

{ooB) Dis (2-etnylhexyl) pnthaiate

16/8) benzy! butyl pnthalate

(6d8) di-n-butyl pnthalate

(69B) ui-n-octyl pnthalate

(708) gietnyl phthalate

(713) dimethyl pnthalate

(728B) benzo(a)antnracene

{738) venzo(a)pyrene

(748) benzoib)fluyoroanthene

{758) venzo(k)fluuroiantnene

(768} chrysene

(778} acenapnthylene

{758) antnracene

{748) venzo(ghi;peryiene

(dud) Tiyvrene

(818} »nenantnrene

(#23) awpenzo(a,nhjanthracena

1338) 1deno(],2,3-cdipyrene

{330} pyrene

Jetection Lrmt 2

biS. £eAL 1930, Metnods for Urjanic Chemical Analysts of Municipal and {ndustrial
adslawater. £PA oUJ/E-dZ-U37.  LEF/MSL, Uincinnati, Qhio.

Zionccntratlons fess than the detection bimit are lert dblank. Concentrations between |
and L times the limit of detection dre listed 45 trace levels (TR).
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Table B-5 (Continued)

TAMBRIDGE ANALYTICAL ASSOCIATES, INC.

: i . gk
i Sowont'dll . Tonceattation of Qpsticides ana PCBs (Method 608 °)

Sifents erggaty ond ller Report No.: 31-237

2
Concentration - uu/l {;po)~

Sampie [U: Wniting
Horth aetl
SPE S PLYI CAA 1D 3301255

77557— ~Ca0S Y1 Tdli- 3 uhd
5Pt nasal fan-ets
5 emwsuitan suotate
- V—L‘-Y]»}Vr "; T

L121P" neptacnior epaxide
102?;1;;;;lpnd
NBEES SHC-De:;-
L3P Ceasita

linsrae)

(19627 203 - 1232

id7?E PCY - doe

(ilde P03 - 44

DS B

R LIS BRI
{(113P) 2dxapnene
Tefelliu Lvmit )L

S 107 Jryadnts

Cincinnats, Cnio.

Nen1Cal Anadlgss of Municipal and ndustrial

Srloncentrations iess tnin tne Jdetectiun Tiait gre lert blank. Concentrations hetueen 1
a0d L) otones letection bt are listed 33 trace levels (TH).



Geraghey & Miller, Inc.

APPENDIX C

PROPOSED GROUND-WATER SAMPLING AND
ANALYSIS PLAN FOR U.S. NAVAL AIR STATION,
WHITING FIELD
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1.0 INTRODUCTION

Chapter 17-4.5(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 include procedures and techniques
for sample collection.

To comply with these requirasments at the U.S. Naval Air
Station, Whiting Field, Florida, the following "Sampling and
Analysis Plan" has been prepared.

2.0 SAMPLE COLLECTION AND SHIPMENT

2.1 Freauency of Sample Collection

able 2.1 presents the water-quality parameters
wnlicnh snould be monitcocred at the NAS Whiting Field
on a quarterly basls during the first vyear of
moni=oring and semi-annually in succeeding vyears.
Maps showing locations of the proposed moniltor
are presented 1n Figures C-1, C-2, C-3, C-4,

2.2 Egulpment
Sampling equipment needed for collecting

representative samples of ground water are
presentad below.

(1) 200-ft fiberglass or plastic measuring tape
with welighted bottom (or) water-level
indicator ("m-scope") consisting of an

ammeter, electrode, and 200-ft cable;

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

(2) Clean rags;

(&) Plastic sheeting or large size garbage bags;

(5) B8ottom filling PVC bailer and 120-ft nautical
rope, peristaltic pump, or submersible pump;

(6) Graduated bucket;

(7) Sample bottles;

(2) Sample bottle labels, waterproof markling pen;

() pH meter

(10) Thermometear;

(11) Specific conductivity meter;

(12) Preservatives for water samples;

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

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

)
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Table 2.1.

Ground-Water Quality Parameters and Frequency of
Sample Collection

Constituent “Background Battery Solvents
- {North well) Landfills Shop Storage
Arsenic 1 1,2,3,4 1 1
Barium 1 1,2,3,4 1 1
Cadmium 1 1,2,3,4 1,2,3,4 1,2,3,4
Chromium (Hexavalent) 1 1,2,3,4 1,2,3,4 1,2,3,4
Fluoride 1 1 1 1
Lead 1 1,2,3,4 1,2,3,4 1,2,3,4
Mercury 1 1 1 1
Nitrate (as N) 1 1 1 1
Selenium 1 1 1 1
Silver 1 1 1 1
Endrin 1 1 1 1
Lindane 1 1 1 1
Methoxychlor 1 1 1 1
Toxaphene 1 i 1 1
2,4-D 1 1 1 1
2,4,5-TP Silvex 1 1 1 1
"urbidity 1 1 1 1
Chloride 1 1 1 1
Copper 1 1 1 1
Foaming Agents 1 1 1 1
Hydrogen Sulfide 1 1 1 1
Iron 1 1 1 1
Manganese 1 1 1 1
Sulfate 1 1 1 1
TDS 1 1 1 1
Zinc 1 1,2,3,4 1,2,3,4 1
Color 1 1 1 1
Odor 1 1 1 1
pH (field) 1 1,2,3,4 1,2,3,4 1,2,3,4
Soecific Conductance

(Ei1eld) 1 1,2,3,4 1,2,3,4 1,2,3,4
VOC (volatile organics-

Metnod 601) 1,2,3,4 1 1,2,3,4
Nota: Numbers refer to quartsrly sampling periods during the first

monlitoring year.
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Proposed Location of Monitor Well for Landfill #7.
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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
potential contamination.

(b} After unscrewing casing cap

access plug, measure the depth to
watar in the well. All measurements

are made from top of PVC casing.

. 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

cf PVC casing. Record depth

water on field data £form (Figure

C-0). Subtract this value

elevation at top of PVC casing to

find elevation of water level

Figures C-7 and C-8 for elevation

of top of casing),
(or)

. Using a fiberglass or plastic
200-ft tape with sandpaper backing
on first five feet, drop weighted
tape down center of casing. After
water 1s encountered in well,
record measurement of tape at top
of casing, wind up tape and record
the measurement where tape 1s wet.
Subtract the "wet" measurement
from tne "held" measurement to
determine the depth to water.

Subtract this value from .

elevation at top of PVC casing to

find elevation of water level.

. The water-level measurements

be obtained at each samnling point

every time water samples
collected,

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



GUeraghty & Miller, Inc.
Figure C-€. Ground-Water Sampling Data Form

Date:
< .ng/Well Number: ‘ Time: to
Sampled Dy: Weather:
GROUND-WATER ELEVATION
A. (1) Length of Tape Held {or) m-scope reading:
at Top of Cuter Casing:

(2) Lencth of Tape Wet:

(3) Depth to wWater (1 minus 2):

water Level Elevation - Subtract Depth to Water from Elevation of

Quter Casing:

Depth to Well Bottom:

Heicht of water Column (h) =

WATEZR SAMPLING DATA

Volume of water in well:

T r“h

Amount of water removed from well:

Method of water removal:

wWas well pumped dry?

FIELD ANALYSZS AND REMARKE

Temperature:

Speciilic Conductance:

pE:

Fhysical Appearance:

Number & Type of Samples Collected:
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Figure C-7. Schematic Diagram Showing Construction of Deep Monitor
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2.3.2 Procedures for Removing Standing Water in
Wells
(a) Remove at least one well volume of

standing water using either the
peristaltic pump, submersible pump,
B or a hand bailer.

To find the wvolume of standing
water in the well, use the
following calculation:

vV = 3.14 rzh
where V = volume (ft3)
r = radius of monitor

well casing (ft)

h = height of standing
water in well (ft)

The height of standing water 1in
the well is found by subtracting
the depth to water measurement
from the total depth of the well
(refer to Figure C-7 for deptn of
monitor wells).

It is generally recommended to
remove three to five well volumes
of water from the well to insure
an accurate sample of ground-water
guality 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 from
the well, types c¢f pumps oOr
bailers to use in sampling ground
water, and procedures to follow
fEor using pumps or Dbailers.
Another reference source 1is the
U.S. Geological Survey (USGS)
publication, "Guidelines for

C-14
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Collection and Field Analysis of
Ground-Water Samples for Selected
Unstable Constituents" pp 3 to 9.

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

Procedures for Sample Collection and
Field Analyses

(a)

(c)

(d)

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

nal s of pH, temperature, and
specific conductance should be made
the field at the time of sampling
because these parameters change
racidly 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
wvater 1in a manner sSso 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
davice 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 limitx
the addition of outside contami-
nants. Sample bottles should ©bea
prepared as specified by the 1974
and 1979 EP2 "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,

c-15
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the sample collector should fill up
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.
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