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1.0 INTRODUCTION

This report presents the analytical results of the first round of sampling for
Step 1A (Verification) of the Confirmation Study for Naval Supply Center (Norfolk)
(NSC) Cheatham Annex and NSC Yorktown Fuels Division. Environmental samples
were collected in the winter of 1986 from three study sites at NSC Cheatham
Annex (locations shown in Figure 1-1) and from the general area of NSC Yorktown
Fuels Division (shown in Figure 2-4). The schédule of samples and analyses for
Step 1A is given in Table 1-1; this table also gives the schedule of samples and
analyses for Step 1A at Naval Weapons Station (NWS) Yorktown since sites at NWS

Yorktown were investigated as part of the same contract.

Subsections 1.1 through l.4 of Section 1.0 discuss criteria and standards
relevant to the data generated during Step 1A. These include EPA drinking water
standards, EPA water quality criteria, and Virginia water quality standards and
criteria, and reference standards for nitroaromatics in soils. Subsection 1.5
discusses the significance of false positives in laboratory method blanks.
Section 2.0 discusses results on a site by site basis, and Section 3.0 presents

recommendations for Round Two.

1.1 EPA NATIONAL PRIMARY DRINKING WATER REGULATIONS

Drinking water maximum contaminant levels (MCL) and recommended
maximum contaminant levels (RMCL) established by these regulations are not
directly applicable to waters sampled during this study since the regulations
pertain to public water systems. RMCL's are nonenforceable health goals, which
are set at levels that would result in no known or anticipated adverse health
effects with an adequate margin of safety. RMCL's for substances considered to
be probable human carcinogens have been set at zero. MCL's are enforceable
standards that are normally set as close to the RMCL's as feasible. MCL's may be
important in that they may be used to establish cleanup levels at sites covered by
the Resource Conservation and Recovery Act (RCRA) and the Safe Drinking Water
Act (SDWA). MCL's are also important to the enforcement of RCRA regulations
because they have been used in the past to establish maximum concentration levels
under the EP toxicity test and groundwater monitoring requirements. The current

MCL's and RMCL's for contaminants addressed in this study are listed in Table 1-2.
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a Table 1-1. Confirmation study sampling and analyais plan.

.
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X Site Wells Ground- Surface Bottom
4% No to be water  water Sediment Sofl Other Analytical

Installed Samples Samples Samples Sanples Samples Parameters(a)

‘S ——————————————— T - Y 3 o - A e = - -
. Cheatham Annex '

N 1 2 6 - - - - A,C,J,L,H(Cr+6) N
\§ 9 - - - - 13 - I

t,,///”/C:EBB - - - - - - Magnetometer Survey
11 3(b) 3(b) 3 3 98{c) - B.C,J,K,L,N(Pb),N

€=

11 - - - 20 drus/tank R
Yorktown Fuels Division
13,14-26 8 8 [ 5 8(c) - D,E,F,J,M(Pb)
27,31 5 8 1 1 6(c) - D,E,F,J
General - - - - - 65 fuel F (As standards)
Naval Weapons Station, Yorktown
1,3,11,17 9 9 2 2 - - A,C,H,J,L ,M(Ba,Cr+8) N
2 7} 4 3 3 - - A,C,J,M(Cr+8) N
Magnetometer survey
4 [ 6 2 2 - - A,C,H,J,M(Ba,Cr+8),N
5 - - - - 10 - I
[ - - 3 3 4 - B,H,N
7 - - 2 2 2 - B,H,N
8 - - 2 2 2 - A,C,H,J,M{Cr+8) ,N
9419 - - 2 2 8 - B,H,N
12 a(d) 3(d) 3 3 - - A,C,H,J,L M(Ba,Cr+8),N
16 5 5 2 2 - - A,C,J,L,M(Cr+8),N
18 - - - - 3 - M{(Hg,Cd,Ni,Pb,Cr,Cr+8,Zn),N
20(e) 3 3 - - o(r) - 6,L,N
NOTES:

{(a). List of analytical parameters, as follows:

- Priority pollutants (except asbestos)

- VOAs and Base-Neutrals

- Xylene, MEK, MNIBK

Toluene, Xylene

- PAHs

~ Fuels (NSFO, JP-4, JP-5, MOGAS, and AVGAS)

- Propylene glycol dinatrate

- Explosives (TNT, RDX, 2,4-DNT, HMX, and the 4 TNT
degradition products specified in the scope of work.)

- PCBs and TCDDs

- EDB

~ Phenols, total

0il and grease

- Metals (indicated by chemical symbol)

- pH (Water samples only, in the fleld)

- RCRA Characterization analyses

(b). Modificatlon to scope of work from contract negotiations.

(c). Soil samples collected during drilling of each well at these

sites will be blended to make one composite soil sample per well.

(d). Modification to scope of work from site reconnalssance.

{(e). Otto Fuel site.

(f}. Soil samples for analvsis will be taken from cach well at depths

et!

TommTOm>
]

TWEXR R G e,
1



e TABLE 1-2

Relevant EPA RMCL‘s and MCL's and State of Virginia
: Water Quality Criteria and Standards (ug/l)

o Virgma
L Critera
r for Protecuon
: Parameter RMCL mMcr of Aquatic Life
; Benzene ° 30
* Carbon tetrachioride [ 5.0
Chiorobenzene 60
- Ethylbenzene a0
‘ Toluene 2,000
o 1,2=dichioroe thane 0 D03
‘[ 1,1,1-trichioroe thane 200 200
- 1,1=dichioroethyjene 7 7
;‘E 1,2=dschioroe propane [
"3 Tetrachioroe thylene [}
! Trichioroe thylene o 5
Vanyl chiorsde 0 1
] 1 2-trans Dichloroe thyiene 70 5
:. Acxd Extracmbie Orgamcs
! Pentachiorophenol 200
] Pesticides/PCB
Aldrin 0.003
l Chiordane 0.004
- DOT . 0.001
Demeton 0.1
Daeldrin 00019
Endosultan 0.0037
Endrin 02 0.0023
] Heprachior o 00033
l Hepuachlor epoxide
:L Toxaphene 0 0.0007
Metals
E Arsenic 30 50 (3]
S Barwum 1,300 1,000
[ Cadmuum 3 10
- Chromium 120 30
Copper 1,300 20
Cyanide 0.57
‘r Hexavalent chromium S
Leag k] 30 35
llercury. b N 2. 0.1
Selenium a3, 10 ss
Silver 30 0.023
Zinc 'Y
Xyiene a40
Etylene dibromude (EDB) ]
PCB o 0.03
Phenols 1.0
Phthalate esters 30
pH 6.3-3.5 -

SOURCE: EPA (1985) National Primary Drinking Regulations, $0CFR Part 141;
Code of Virginia, section 62.1-44.15 (3) 1950, Amendments 1984.

~ %The Virginia standard for mercury in freshwater streams and sediments is
0.05 ug/1/300 ng/g.

1-4



1.2 EPA WATER QUALITY CRITERIA

EPA has established water quality criteria for 64 toxic pollutants or pollutant
categories (EPA, 1980). Criteria are given for saltwater aquatic life and human
health., A summary of criteria for parameters analyzed in the Confirmation Study

Step 1A is given in Table 1-3.

Human health criteria are derived from animal toxicity data and are given as
ambient criteria for noncarcinogenic pollutants and as concentrations estimated to
cause a specified level of incremental cancer risk (ICR) for carcinogens. Human
health criteria assume that lifetime intake of the pollutant comes from two
sources--drinking an average of 2 liters of water per day, and ingesting an average
of 6.5 grams of fish per day. Concentrations for ICR in Table 1-3 show those
pollutants that are estimated to cause a lifetime carcinogenic risk of 10'6, or one
cancer in a population of 1 million. These concentrations are conservative (low)
and are often well below analytical detection limits. Methods for determining

human health criteria are discussed in detail by EPA (1980).

EPA water quality criteria are intended as guidelines and have no regulatory
effect. Ambient criteria provide guidelines for potable water and consumption of

aquatic organisms.

1.3 COMMONWEALTH OF VIRGINIA AMBIENT WATER QUALITY STANDARDS
AND CRITERIA

Virginia Water Quality Standards (VWQS) contain specific water quality
criteria only for parameters such as bacteria, solids, dissolved oxygen, pH, and
temperature. Standards for these parameters are devised for drinking water
supplies and all categories of surface waters. One standard that does apply in some
cases at the Yorktown Naval Weapons Station/Naval Supply Center is the total
recoverable mercury standard of 0.05 ug/! in freshwater streams and 300 ng/g (ppb)
in freshwater sediments (amendment 1984 to section 62.1-44(3), Code of Virginia).

This is an enforceable Virginia standard.

Virginia has also promulgated chronic criteria for the protection of aquatic
life (water quality criteria) based on EPA criteria from the Federal Water Pollution
Control Act, but these may or may not be set at the present EPA levels.. The
criteria are not mandatory, but are established so that "when not exceeded, should

generally protect the water environment for aquatic life and various reasonable

£s
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TABLE 1-3
Relevant EPA Water Quality Criteria
Human Health Criteria (ug/l)
Ingestion of Water
Criteria for Saltwater Aquatic Lile (ug/l) and Aquatic Orpanisins
Acute Chronic  Maximum Potable Water
Toxicity Toxicity 24-Hour Maximum Taste/Odor Ambient
Parameter Level? Leveld Average  Concentration Controtb Criterion 10-6 ICR
Purgeable Organics
. Acrolein 35 320
Acrylonytrile oc 0.058
Benzene 3,100 oc 0.66
Carbon tetrachloride 50,000 o¢ 0.40
Chlorinated ethanes 113,000
1,2-dichloroethane 0c 0.94%
1,1,2-trichloroe thane oc 0.60
1,1,2,2-tetrachloroethane 9,020 oc 0.17
1,1,1-trichloroethane 31,200 18,400
Chloroalkyl ethers
bis-(chlorome thyl)-ether oc 0.38 x 106
Chloroform o¢ 0.19
Dichloroe thylenes 224,000 .
1,1-dichloroethylene 0¢ 0.033
Dichloropropanes 10,300 3,040
Dichloropropenes 790 87
o Ethylbenzene 430 LY
Halormethanes 12,000 6,400 0c 0.19
Tetrachloroethylene 10,200 430 oc 0.80
Toluene 6,300 5,000 14,300
Trichloroe thene 2,000 oc 2.7
Vinyl chioride o¢ 2.0

ar .. . . .
Toxicity inay occur at lower concentrations among species more sensitive than those tested,

b . . - .
Organoleptic data used as basis for taste and odor control have no demonstrated relationship to adverse human health
effects,

CZero level may not be attainable at this time,
SOURCE: EPA, 1980.



TABLE 1-3 (cont'd)

Human Health Criteria (ug/1)

Ingestion of Water

Criteria for Saltwater Aquatic Life (ug/l) and Aquatic Organising

Acute Chronic  Maximuin Potable Water
Toxicity Toxicity 24-Hour Maximum Taste/Odor Ambient
Parameter Leveld Leveld Average Concentration Control Criterion 1076 ICR
) Base/Neutral Extractable Orpganics
Acenaphthene 970 710 ' 20
Benzidine oc 0.00012
Chlorinated benzenes 160 129
Hexachlorobenzene oc 0.00072
Hexachloroe thane 940 oc 1.9
Chlorinated napthalenes 7.5
— bis(2-chloroe thyl) ether oc 0.03
4 bis(2-chloroisopropy) ether w7
Dichlorobenzenes 1,970 400
Dichlorobenzidines oc 0.0103
2.4-dinitrotoluene 590 "¢ 0.11
1,2-diphenylhydrazine oc 0.042
Fluoranthene 40 16 42
o Hexachlorobutadiene 32 oc 0.45
Hexachlorocyclopentadiene 7 1 206
Isophorone 12,900 5.2
Napthalene 2,350 '
Nitrobenzene 30 19.8
Phthalate esters 2,944 3 . !
Dimethyl phthalate 313,000
Diethyl phthalate 350,000
Dibutyl phthalate 34,000
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TABLE 1-3 (cont'd)

Human Health Criteria (ug/l)

Ingestion of Water

Criteria for Saltwater Aquatic Life (ug/l) and Aquatic Organisins
Acute Chronic  Maximum Potable Water
Toxicity Toxicity  24-Hour Maximum Taste/Odor Ambient
Parameter Leveld Leveld Average Concentration Controtb Criterion 16-6 ICR
Phenolic Compounds

Chlorinated Phenols

4-chloro-3-me thelphenol

2,3,5,6-tetrachiorophenol 440

4-chlorophencl 29,700

3-monochloraphenol 0.10

4-monochlorophenol 0.10

2,3-dichiorophenol 0.04

2,5-dichlorophenol 0.50

2,6-dichlorophenol 0.20

3,4-dichlorophenol 0.30

2,3,4,6-tetracholoraphenal 1.0

2,4,3-trichlorophenal 1.0 2,600

2,4 ,6-trichlorophenol 2.0 oc 1.2

2-methyl-4-chlorophenol 1,800

3-methyl-4-chlorophenol 3,000

3-methyl-6-chlorophenol 20
2-chlorophenol 0.10
2,4-dichlorophenol 0.30 3,090
2,4-dimethylphenol 400
Nitrophenols

2,4-dinitro-o-cresol 4,330 134

dinitrophenol 70 .,
Pentachlorophenol 53 54 30 1,010

Phenol 5,300 . 0.30 3.5 ,
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TABLE 1-3 (cont'd)

e ik

Human Health Criteria (ug/1)

Criterla for Saltwater Aquatic Life (ug/l)

Ingestion of Water
and Aquatic Organisms

Acute Chronic  Maxiinum Potable Water
Toxicity Toxicity  24-Hour Maximum Taste/Odor Ambient
Parameter Leveld Leveld Average Concentration Controlb Criterion 10-6 ICR
Chlorinated Hydrocarbon Pesticides
Aldrin 1.3 0.000074
Chlordane 0.0040 0.08 0 0.000046
Dieldrin 0.0019 0.71 oc 0.000071
DoT 0.0010 0.13 0.000024
DDE 18.0
Endrin 0.0023 0.037 1
Heptachior 0.0036 0.53 0c 00028
Lindane 0.16
Polychlorinated biphenyls 0.030 .0¢ .00079
Heavy Metals
Arsenic 500 0.0022
Beryllium oc 0.0037 -
Cadinlum 4.5 59 10 '
Chromium, trivalent 10,300 ‘ 170,000
Chrormium, hexavalent 0.18 1,260 30
Copper 4.0 23 1,000 )
Lead - 668 25 50
Mercury 025 37 0.144 X
Nickel 7.1 140 13.4
Silver 2.3 50
Zinc 47 5
Cyanide 2.0 200
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beneficial uses with an adequate degree of safety." These criteria are shown in
Table 1-2. For substances in surface water and groundwater not covered by the

aforementioned criteria, the Code of Virginia states that:

"All State waters shall be maintained at such quality as will permit all
reasonable, beneficial uses and will support the propagation and growth
of all aquatic life, including game f{ish, which might reasonably be
expected to inhabit them. Reasonable beneficial uses include, but are
not limited to, recreational uses, e.g., swimming and boating; and
production of edible and marketable natural resources, e.g., fish and
shellfish."

and

"All State waters shall be free from substances attributable to sewage,
industrial waste, or other waste in concentrations, amounts, or combi-
nations which contravene established standards or interfere directly or
indirectly with reasonable, beneficial uses of such water or which are
inimical or harmful to human, animal, plant, or aquatic life. Specific
substances to be controlled include, but are not limited to: {floating
debris, oil, scum, and other floating materials; toxic substances; sub-
stances that produce color, tastes, turbidity, odors, or settle to form
sludge deposits, and substances which nourish undesirable or nuisance
aquatic plant life. Effluents which tend to raise the temperature of the
receiving water will also be controlled."

In addition, the "antidegredation policy for groundwater" further prohibits intro-
duction of "the concentration of any constituent" that would exceed the natural
quality for that constituent, if the present level is less than the groundwater
standard (as stated above), and if the concentration of any constituent in
groundwater exceeds the limit in the standard, no addition of that constituent to

the naturally occurring concentration shall be made.

1.4 PRELIMINARY POLLUTANT LIMIT VALUES FOR NITROAROMATICS

As demonstrated in Tables 1-2 and 1-3, only 2,4-dinitrotoluene limit concen-
trations are addressed. The only reference standards for environmental
contamination at this time for other nitroaromatics were established by the U.S.
Army (USAMBDL). Preliminary pollutant limit values (PPLV) were devised for
various land uses (see Table 1-4) and can be used as guidelines in this analysis.
Concentrations are based on the risk of one excess cancer death in a 100,000

popula tion (107°) and are valid for soil matrices only.



TABLE 1-4

Preliminary Pollutant Limit Values (PPLV)
for Various Land Uses

PN e W

oo

PPLV's (ug/kg of soil)

P

i Thieed et oo —wemml T mww ibeeid BT

3

3USAMBRDL would set all PPLV's at no higher than 1,000,000 ug/kg.

Subsistence Residential Apartment
Name of Contaminant Farming Housing Dwellings Industrial Use®

2,4,6-trinitrotoluene 2,400 2,200 13,000 2,600,000
DinitrotolueneP 42 37 210 45,000
Tetryl 1,100 1,100 6,200 37,500
Nitrobenzene 4,000 3,700 21,000 127,500,000
1,3-dinitrobenzene 840 720 4,100 25,000,000
1,3,5-trinitrobenzene 670 650 3,700 781,000
Aniline 8,700 7,200 41,000 250,000,000
-~ N,N-dimethylaniline - 22,000 18,000 103,000 625,000,000
| Diphenylamine 35,000 35,000 200,000 250,000,000
Lead 200,000 150,000 150,000 3,750,000
Nitrocellulose®: 1,000,000 1,000,000 1,000,000 -

bppLv developed based on a risk level of 10-5 (one excess cancer death in 100,000

popula tion).

SOURCE: USATHAMA, 1981.

et!



1.5 LABORATORY METHOD BLANKS

As standard laboratory procedure, blanks of organic free water are run with
analytical lot for organic compounds to help verify the data. The presence of a
given compound in the blank casts doubt on positive results for that compound in a
given analytical lot. Contaminants detected in the method blanks are summarized
in Table 1-5. One compound, methylene chloride, was so common in method blanks -
that only the exceptions are noted in Table 1-5. 'Methylene chloride, it should be
noted, is a very common contaminant in most laboratories, and consequently data
for this compound are generally open to question. In this study, the data for

methylene chloride are reported in the tables but are not discussed in the text.

et
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Table 1-5. Contaminants detected in laboratory method blanks.

| Compounds |Samples in lot |Concentration

| | |in blank.

e et e e
| :Volatiles | | ‘
|Methylene chloride |All samples. |Soils 4 to 59 ug/l
| | |Water 4 to 16 ug/.
|1,1,1-Trichloroethane |NW2SDO1, 02, 03. | 14 ug/kg

| |NW2swo1, 02, 03. | 3 ug/1
|Toluene |NW12SW02, 03. | 3 ug/1

I | l

| :Base Neutrals | |

|Anthracene | YFSWO1 - YFSWO6 | 0.09 ug/1

| | YFSWO3,YFGWO9, 11, 12, 13 | 0.0893 ug/1

| Isophorone |NW6S001 - NW6S004. | 332 ug/kg
|Di-n-Butylphthalate |NWZS001, 02, CA11S002, 03, 04, ] 76 ug/kg

| |05, NW9sS002. |

l | !

| b2EHP |[NW11GWO3, 09, NW1GWO4, i 182 ug/1

| |NW3GW06, 07, 08, NW4GWO1l, 02, |

| |NW1GWO5, NW2GWO1l. |

l | I

:Nitroaromatics {All in same lot. |

|2,4-Diamino-6-NT | NW1GWO04, 05, NW3GW0O6, 07, 08, | 0.539 ug/1

| 2-Amino-4, 6-DNT |NW4GWO1, 02, NW11GWO3, 09, I 2.49 ug/1
|2,4-DNT |NW17GWO01, 02 ] 1.75 ug/1

| TNT | | 3.53 ug/1

|RDX | ] 1.03 ug/1
NOTES

1. Prefixes are as follows:

NW = NWS Yorktown
CA = NSC Cheatham Annex
YF = NSC Yorktown Fuels Division

!



2.0 SUMMARY OF RESULTS, NAVAL SUPPLY CENTER (NORFOLK)
CHEATHAM ANNEX AND YORKTOWN FUELS DIVISION

The Confirmation Study included three sites at NSC Cheatham Annex
(Figures 2-1 through 2-3) and the general area of the Yorktown Fuels Division
(Figures 2-4 through 2-6). Site 1 at Cheatham Annex (Landfill Near Incinerator,
Figure 2-1) was sampled for groundwater quality at six wells. The sampling survey
at Site 9, the Transformer Storage Area (Figures 2-2 and 2-2A), consisted of 13
soil samples chemically analyzed for polychlorinated biphenols (PCB's) and 2,3,7,8-
tetrachlorodibenzo-p~dioxin (TCDD) content, and Site 11 (the Bone Yard,
Figure 2-3) was sampled for groundwater and surface water quality (three wells

and three surface water/sediment samples), soil, and drum contents.

2.1 RESULTS OF SAMPLING PROGRAM--NSC CHEATHAM ANNEX

2.1.1 Site 1 (Landfill Near Incinerator)

The sample schedule for the landfill designated as Site 1 at Cheatham Annex
(Figure 2-1) consisted of sampling the groundwater from four steel and two PVC

wells, the results of which can be found in Table 2-1.

The chemical analysis of the six wells at Site 1 detected one base-neutral
extractable (BNE) organic compound, one pesticide, oil and grease, and three

metals above the detection limits established.

The upgradient well, 1GW05, was found to contain 4.2 ug/l antimony and

2.8 ug/l lead (below any criterion). Water from well 1EWO0l had detectable

concentrations of antimony (7.3 ug/l), lead (2.3 ug/l), and zinc (1,550 ug/l). The
value for zinc exceeds maximum 24 hour average for saltwater aquatic life,
(MAX24AV), of 47 ug/l and the Virginia ambient criterion of 48 ug/l and the human
health criterion for potable water taste/odor control (PWTOC) of 5ug/l. Well
IEW02 produced a sample that contained 72 ug/l bis (2-ethylhexyl) phthalate,
(B2EHP), which exceeded the Virginia criterion of 3 ug/l for phthalate esters,
5.2 ug/l antimony, and 0.21 ug/l mercury (exceeds Virginia criterion for mercury of
0.1 ug/l, MAX24AV of 0.025 ug/l and the ambient criterion of 0.144 ug/l), 909 ug/!
zinc (exceeds Virginia ambient criterion of 48 ug/l and MAX24AV of 47 ug/l, and
the PWTOC of 5ug/l). The only other constituent found at §ve11 IEW02 was

118.9 mg/l oil and grease; however there are no standards or criteria for oil and

2-1




Figure 2-1

Site 1-Landfill Near Incinerator
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Figure 2-2

Site 9-Transformer Storage Area
Soil Sampling Points

- CHEATHAM LAKE)%

INSET
( See Figure 13

2-2A)

e
\t\
. I %%
[} .
8 Vo ./
N e e
NY /
A2
h
-N-
LEGEND:

Area Recommended for
Soil Sampling

w— e «dp> Surface Drainage

J GRAPHIC SCALE

YORK RIVER

2-3



Y CHN

\"'\___,//

CA8s03
CA9502

o4 CASSO1
CA8510 CA9s05 ‘

T— ...................................... r; CAiSDG P CADS04

& 4| CA9S08 75
CA9S11 CA9S809
CAGS12 ! { i
kd

20’
3

| CAgS507

fe——————— 100’ g

BLDG 16

T“ ......................................................

20

CAQS‘I31‘—’

12

FIGURE 2- 2A
SITE9 )
TRANSFORMER STORAGE AREA SOIL SAMPLING LOCATIONS

2-4
Dames & Moo




Figure 2-3

Site 11-Bone Yard Recommended Sampling Points
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Naval Supply C er (Norfolk)
Yorktown Fuels Division

Surface Water/Bottom Sediment Sampling Stations
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Figure 2-5
T Site 13-Sludge Farm
| Sites 14 thru 26-Tank Bottoms Disposal Area
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Figure 2-6

Site 27-Fuel Pit at Building YK 215
Site 31-Abandoned NSFO Tanks
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Page | }”0: CHTM TABLE 2-1 RESULTS OF ANALYSES OF SAMPLES € 3m THE VICINITY OF CHEATHAM ANNEX SITE 1, WINTER 1926,

A T

SAMPLE STATIONS

Analytical Paransters 1EN0Y 1EW02 1EW03 1EW0L 16H05 10W08
PURGEABLE ORGANICS . UG/L U/t e/t UG/L UG/L U/L
Benzene <0.45 <0.45 <0.45 .45 .45 <0.45
Tolusne <0.42 <0.42 <0.42 <0.42 ¢0.42 0.8
Ethylbenzene <0.36 <0.36 .36 0.3 <0.36 <0.36
Carbon tetrachloride .5 1.5 1.5 1.5 1.5 1.5
Chlorobenzene ) <0.63 <0.63 <0.63 <0.53 ¢0.63 <0.63
1,2-Dichlorosthane .5 «a.5 1.5 .5 1.5 <«“.5
1,1,1-Trichlorosthane .2 .2 <2 1.2 1.2 .2
1,1-Dichloroethane <0.8¢ «W.n <0.84 <0.84 <«0.84 <0.84
1,1-Dichloroathylens 1.9 1.9 1.9 1.9 1.9 .9
1,1,2-Trichloroethane 1.6 <16 .4 a.6 1.6 <1.6
1,1,2,2-18trachlorosthane a.ud [{N SN <t a4 .4
Chlorosthane Q.4 Q.4 Qud Q.4 @ Q.4
2-Chlorosthyl vinyl ether 5.9 .9 5.9 5.9 5.9 5.9
Chiorofors 0.8 <0.02 <0.82 <0.82 <0.82 <0.92
1,2-Dichloropropane .5 <1.5 1.5 Q1.5 «“.5 «1.5
Trans-1,3-0ichloroprapens <. .1 . 1.1 a.t N
Cis-1,3-Dichlorapropens .6 «1.6 1.6 «a.6 <1.6 1.6
Kethylens chloride 2.0 $.0 i "o 1.0 6.0
Mathyl chloride <16 N} 1.6 1.6 <1.6 <1.6
Nethyl bromtds <1.5 <1.§ 1.5 .5 1.5 <1.5
Bromofora 3.2 .2 a.2 A.2 .2 3.2
Dichlorobromonsthane a.l <. <. .1 <. <.l
Trichlorof luorossthane ' .1 ®.1 .7 .1 .1 .1
Chlorodibromonethane Q.0 €2.0 Q.0 «.0 <2.0 Q.0
Tetrach)oroethylsne «.5 «a.§ 1.5 <1.5 .5 «a.5
Trichlorosthylene .3 .3 1.3 <1.3 <1.3 «.3
¥iny) Chioride .2 1.2 .2 .2 .2 1.2
1,2-trans-Dichloroethylens .5 1.5 «.§ <1.§ <15 <15
aet?
BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS us/L v/t us/L v6/L Us/L ve/L
1,2-0ichlorobsnzens 5.4 5.4 5.4 .4 5.4 5.4
1,3-0Dichlorobenzens - 4.6 5.6 5.6 5.5 5.6 .6
1,4-Dichlorobenzens .4 (N .4 5.4 5.4 5.4
Hexachlorosthane <12.0 <12.0 2.0 €12.0 2.0 «12.0
Hexachlorobutadiens <134 (3.4 <134 3.4 [k Bk N ]
Hexachlorobenzens 5.0 «5.9 <15.0 5.0 5.0 5.0
1,2,4-Trichlorobenzens 1.4 .4 1.4 a.u .4 1.4
bis (2-Chlorosthoxy) methanse 1.8 .9 .9 .9 3.9 3.8
Kaphthalene .1 Q. Q.1 Q. Q.1 Q.
2-Chloronaphthalens Qs Aa.p 3.8 3.9 .8 a.s
Isophorone Q. Q.3 2.3 Q.3 .3 Q3
Nitrobenzens .5 “.5 4.5 .5 .5 «.5
1,4-01nttrotoluens .2 4.2 4.2 (4.2 4.2 14,2

A e miaacaoleaa 5.9 «15.9 <15.9 5.9 5.9 <15.%
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Page 2 File: CHIMI TABLE 2-1

RESULTS OF ANALYSES OF SAMPLL.

SANPLE STATIONS

"IN THE VICINITY OF CHEATHAM ANNEX SITE 1, WINTER 1986,

Analytical Paraneters 1ENOL 1EW02 1EW03 1EN0L 16W0S 16806
bis (2-Ethylhaxyl) phthalate .9 1 «.4 .9 .0 4.8
Di-n-octy) phthalate «.5 6.5 6.5 «.5 6.5 .5
Dissthy] phthalate .5 1.5 Q.5 Q.5 Q.5 Q.5
Disthy! phthalate .0 Q.8 .8 <.t QAL .
01-n-buty) phthalate ($ K] .l Q. a.l ad a.l
Fluorens .0 .0 «.0 4.0 .0 Ww.b
Fluoranthene «.9 .9 «.f <«.9 [{R ] .9
Chrysene 9.0 4.0 Q.0 .0 9.0 .0
Pyrene 5.1 <5.1 .1 <§.1 <.1 .1
Phenant hrene Q.0 .8 Qa.s a.e Q.8 Q..
Anthracens Q.0 «a.l .0 Q. Q.4 <.
Benzo(a)anthracens .0 9.0 .0 .0 .0 .0
Benzo(b)fdoranthene a1.? <11.2 <. .2 1.2 1.2
Benzo(k)fluoranthens 1.2 <11.2 a2 .2 1.2 11.2
8enzo(a)pyrene 2.5 <12.5 1.5 <«12.% «2.§ M2.5
Indeno(1,2,3-c,d)pyrene .4 ad 1.4 1.4 aud a4
Otbenza(a,h)anthracens as.d il as.d e RN} {(N]
Benzo(g,h,1)perylens <14.2 4.2 4.2 <142 4.2 4.2
§-Chlorophenyl phenyl sther 4.1 .0 <. .4 .t @
3,3'-Dichlorcbenzidine <160.9 <150.9 €160.9 €160.4 «160.9 <160.9
bis(2-Chloroethyl) ether .3 .3 .3 .3 .3 .3
Hexachlorocyclopsntadisns 1.5 «12.§ <12.5 2.5 <12.5 <12.5
N-Nitrosodiphenylanine 1.1 <«l.7 .y 1. {18 ({18
Acenaphtylene Q.y Q.5 Q.5 Q.5 Q.5 Q.5
Acenaphthens a.4 .4 .4 .4 [{N] .4
Buty) benzy) phthalate 3.0 3.0 <13.0 3.0 «13.0 <130
N-Nitroso-Di-n-Propylanine [{R] <«.1 .1 .1 «.t .1
bis(2-Chloroisopropyl) ether 4.2 Q.2 Q.2 Q.2 Q.2 .2
et! :
ACID EXTRACTABLE ORGAMIC COMPOUNDS ve/L ven uan ve/L va/L us/L
Phenol «.0 .0 «.0 <«t.0 4.0 «.0
2-H{trophenol At 41N (41N ] ad IR] BIN}
4-Nitrophenol <35.0 €35.0 €35.0 <35.0 <35.0 «35.0
2,4-Dinitrophenol . «2.§ <52.§ 2.8 <52.% ¢52.§ 52.§
4,§-Dinitro-2-Methylpheno} 13 «38.3 8.3 €38.3 €38.3 €38.3
Pentachlorophenal (¢ Qe (&8} (<1 ] (1 <ALt
4-Chlora-3-Methylpheno) «a.s . 1.6 .6 <1.6 a.
2-Chlorophenal «.9 5.9 «s.9 .9 5.9 «“.9
2,4-Dichlorophencl a.s a.s 1.9 a.s <1.9 1.9
2,4,8-Trichlorophena) <12.2 12.2 2.2 C .2 2.2 <12.2
2,4-Dinathylphenol 4.5 .5 .5 3.5 4.5 4.5
PESTICIDES/PCOS Us/L ve/L oL Ua/L ua/L ve/L
Endosulfan-1 <0.000 <0.008 <0.000 <0.009 <0.008 <0.008
Endosulfan-11 <0.019 <0.019 <0.019 <0.019 <0.019 <0019

BT R T e e o e T R e N L o e B B S

e



11-2

il e T s

Page /\ File: CHTMA TABLE 2-1 RESULTS OF ANALYSES OF SAMPLES 'ED IN THE VICIKITY OF CHEATHAM ANNEX SITE f, WINTER 1986.

SAMPLE STATIONS
Analytical Paransters €01 1EWG2 1EW03 1ENO4 16H05 16H06
Alpha-8HC <0.003 <0.003 <0.003 €0.003 <0.003 <0.003
Beta-BHC ’ <0.006 €0.006 <0.008 <0.006 <0.006 <0.006
Delta-8HC <0.005 <0.00§ 6.008 <0.005 <0.005 <9.005
Ganma-BHC <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Aldrin <0.005 <0.005 €0.005 <0.005 0.005 <0.005
Disldrin . <0.011 «0.01t «@.on .01 «9.011
4,4°-DDE <0.011 <0.011 <0.011 <0.04t .01} <«0.011
4,4°-000 <0.021 <0.021 <0.02% <0.021 «0.021 0.0
4,4"-00T ¢0.037 <0.031 «.631 <0.037 €0.037 €0.037
Endrin «0.022 <0.022 «6.022 «0.022 «0.022 €0.022
Endrin sldehyde <0.033 <0.033 <0.033 <0.033 <0.002 €0.033
Heptachlor <0.004 <0.004 <0.004 <0.004 <0.004 €©0.004
Heptachlor epoxide <0.007 €0.007 «0.007 <0.007 <0.007 <0.007
Chlordane <0.625 <0.625 €0.625 0.625 <0.625 <0.625
Toxaphene «0.521 <0.521 <0.521 <0.521 0.5 <0.521
Arochlor 1016 <0.087 0,041 <0.047 <0.047 <0.041 <@.007
Arochlor 1221 <0.00t <0.001 <0.081 <6.081 <0.081 <0.081
Arochlor 1232 <0.086 <0.096 €0.096 «0.096 <0.096 <0.096
Arachlor 1242 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Arochlor 1248 <0.063 <0.063 <0.063 <0.063 <0.063 <0.063
Arachlor 1254 <0.139 €0.138 <0.139 <8.139 <0.138 <0.139
Arochlor 1260 .1 ©.179 .11 <0.179 <0.178 «0.179
METALS U6/L us/L va/L u6/L ue/L ue/L
Ant fmony 1.3 5.2 5.9 5.8 L2 10.6 .
Arsenic “ ] a ] a a
Beryli{um <« <1 « «a <t «
Cadafum [} 4} 3 4] - <\
Chronfum “ <« 4] a (4} <«
Copper ] o « « o «a
Lead 2.3 <1 2.9 2.8 2,8 «
Nercury 0.2 0.2 0.2 0.2 0.2 0.2
Nickel < [} « «“ 4 4}
Selenfun <# [1] <« < <« <«
Silver «a <1 < 4] 4} 4]
Thallium . 7] « «Q Q «Q «Q
Linc 1550 209 2550 1940 Q. 105
MISCELLANEOUS
Total cyanides MG/L <0.90§ <0.005 <0.005 <0.00§ €0.005 <0.005
Total phenols MG/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Total Xylens UG/L <0.48 <0.48 <0.48 <0.48 .48 <D.48
Nathy} Ethylketone UO/L <10.0 <10.0 <10.¢ <10.0 <10.0 <10.0
Methy} {sobutylketons UG/L .3 Q.3 .3 Q.3 Q.3 Q.3
Ethylene dibromide UG/L <0.008 <0.006 <0.006 <0.006 <0.006 <0.006

OIL and GREASE MG/L [ . 118.9 <5 €] (4 12.9



N R RO ﬁs. S ""'l o T il r_h' PR P

Page ¢ JFie: cnomn TABLE 2-1
7/

RESULTS OF ANALYSES OF SAMPLES (

SAMPLE STATIONS

D Tl Coweel Tieme il e el T

1 IN THE VICINITY OF CHEATHAM ANNEX SITE 1, WINTER 1986,

Z1-¢

Analytical Parameters 1EWO1 1EN02 1EW03 1EWO4 16W0S 1GH06
METALS
Hexavalent chrosium UG/L 0 <10 a0 9 <10 §]]
pH 1.2 1.4 1.4 1.1 1.2 6.9
Sp Cond (umhos/ce 025 deg C) 640 37 §25 500 380 (11
CHEATHAN ANNEX SITE 9
) SANPLE STATIONS

PC8'S AND TCOD'S 9501 9502 9503 1504 9505 9506 9507 9500 9509 9510 s 9512 950

Ua/Ke U6/ke ve/Ke UG/XG6 UG/XG UG/KG UG/KG UG/Ke UG/KG va/Ke UG/Ke Ue/xe UG/KG
Arochlor 1016 <10 <10 <10 <10 <10 <10 <10 a0 «0 <10 0 <10 o
Arochlor 1221 <10 <10 (4] <10 (31 ] <10 <10 <10 <10 <10 9 <10 <10
Arochlor 1232 <10 <10 <10 <0 <10 <10 <10 <10 <10 <0 <10 <10 <10
Arochlor 1242 <10 <10 41} <10 <0 <0 «0 <10 <10 <10 <10 31] <10
Arochlor 1248 <10 <10 <10 <10 <10 (4] <10 <10 <10 <10 <10 (41 <10
Arochlor 125¢ <0 <0 (4] a0 <10 <10 <0 (4] <10 <10 H (31 <10
Arochlor 1260 <10 <10 «9 (18 k-] n a0 <10 195 13} 28 kM| 02
2,3,7,8-Tetrachlorodibenzo-p-dioxin (T1C00) <50 <50 <50 50 <50 <50 <0 <50 <50 S0 <50 <50 <50
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grease. There was one pesticide detected at Site 1--Delta-BHC (0.008 ug/l) in the
sample from 1EWO03; any concentration of a synthetic organic chemical (SOC) could

be considered to violate the Virginia antidegradation policy. Also detected at

IEW03 was 2.9 ug/l lead, 5.9 ug/l antimony, and 2,550 ug/l zinc (exceeds Virginia
ambient criterion of 48 ug/l, MAXAYV of 47 ug/l and the PWTOC of 5 ug/l). Metals
and oil and grease were the only detectable constituents in wells 1IEW04 and
IGW06. Lead (2.8 ug/l) 5.5 ug/l antimony, and 7,940 ug/l zinc (exceeds Virginia
criterion of 48 ug/l and MAX24AV of 47 ug/l and the PWTOC of 5 ug/l) were found
in water from well IEWO04, and 10.6 ug/l antimony, 105 ug/l zinc (exceeds
previously stated criteria), and 12.9 mg/l oil and grease were detected in ihe

sample from well 1GWO06.

2.1.2 Site 9 (Transformer Storage Area)

A former transformer storage location, Site 9 (Figures 2-2 and 2-2A) was
sampled at 13 locations for PCB and TCDD content in soils. Nine samples were
within the fenced perimeter near building 16, whereas two sets of two samples
were taken outside the fenced perimeter along drainage pathways from the site.

The results of these analyses are in the last section of Table 2-1.

The only detected PCB isomer (8 of 13 samples) was Arochler 1260. Four of
the nine samples within the fenced perimeter produced detectable concentrations
of Arochlor 1260. Sample 9504 contained 41 ug/kg Arochlor 1260 whereas samples
5, 6, and 9 contained 35 ug/kg, 22 ug/kg, and 195 ug/kg of detectable Arochlor
1260, respectively,. All four samples outside the fenced perimeter produced
concentrations of Arochlor 1260 demonstrating that spill debris had migrated
offsite via local drainage routes. Samples 10, 11, 12 and 13 contained 21 ug/kg,
29 ug/kg, 321 ug/kg and 82 ug/kg of Arochlor 1260, respectively.

2.1.3 Site 11 (The Bone Yard)

The Bone Yard (Figure 2-3) sampling schedule consisted of three groundwater
samples, three surface water/sediment samples, nine soil samples (11507, 11508,
11509 were composite samples taken during drilling operations) and 18 drum
samples (from 15 drums). The results of the chemical and physical parameter

analyses are in Tables 2-2 and 2-3.

2.1.3.1 Soil Samples. Soil sample 11505 contained the greatest concentrations and
the largest number of detectable compounds at Site 11 (Figure 2-4 and Table 2-2).

v
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Page | of ): CHTMY TAGLE 2-2 RESULTS OF ANALYSES OF SAMPLES CO }N THE VICINITY OF CHEATHAM ANNEX SITE §1, WINTER 1986,
SAMPLE LOCATIONS
Analytical Parameters 116WOY  116W02 11603 11501 11502 11503 11504 11505 11506 11507 11500 11509 115001 115002  (1SDO3  11SWOT  115N0Z  145KO3
PURGEABLE ORGANICS ve/t ue/L ue/L UG/KG  UG/KG  UG/KG  UG/KG  UG/KG  UG/KG  UG/NG  UG/KG  UG/KG  UG/X@  UG/K8  UG/KG  UG/L UG/L UG/L
Banzene D45 045 <045 <045 <D.4§ <0.45 W45 <045 <045 <045 " <045 D45 <045 <045 <05 D45 <0.45  <0.45
Toluene 0.9 0.6 0.9 .42 3 <0.42 <0.42 €0.42 <0.42 ] <«0.42 0.5 .42 <0.42 .42 €0.42 €0.42 <0.42
Ethylbanzens 0.3 <036 <0.36 <0.36 <0.36 <D.36 0.3 <036 <0.36 <0.36 <0.36 «0.36 <0.36 <0.3% <0.36 <0.36 <0.36 <0.36
Carbon tetrachloride <1.§ 1.5 1.5 1.5 <1.§ <1.§ .5 «<hS 1.5 1.5 <1.5 «1.§ <15 <1.§ .5 1.5 1.5 1.5
Chlorobenzene <0.63 <0.63 <0.63 <0.69 <0.63 <0.63 <0.63 <0.63 «<0.63 <0.63 <0.63 <0.63 <0.63 «<0.69 <0.63 <0.63 <0.63 <0.63
1,2-bichloroethane .5 1.5 1.5 1.5 <1.§ a.5 1.5 1.5 .5 a.§ Q.5 <1.§ .8 1.5 1.5 1.5 1.5 1.5
1,1, 1-Trichloroethane <1.2 <1.2 «.2 .2 <«.2? qa.? .2 a.? 3 2 9 2 12 ] 1.2 3 9 1.2
1,1-Dichloroethane <0.84 «0.84 .88 <0.84 0.0 0.8 <0.84 <084 <004 <M <6.8 Q.86 <0.08 <000 <0.84 <0.8¢ «0.84 <0.04
1,1-Dichloroethylens <t.9 1.9 <1.9 «a.$ <. .9 1.9 .3 <1.9 «a.9 1.9 .9 1.9 (.9 «.9 1.8 1.9 .9
1,1,2-Trichlorosthane 1.6 <t.6 <18 .6 <t.§ .6 <t.6 <1.§ <16 <1.6 1.6 .6 <16 <1.6 1.6 <1.6 «a.§ 1.6
1,1,2,2-Tetrachlorosthane a.4 1.4 .4 «a.d 1.4 <4 <1.4 .4 .4 <i.4 .4 .4 .4 .4 .4 (.4 [N} ad
. Chloroethane Q. Q.4 .4 [$X] @.4 .4 Q.4 2.4 Q.4 Q. [¢ N ] Q. Q.4 Q.4 Q.4 QA Q.4 Q.
2-Chloroethyl vinyl ether <5.9 <5.9 .9 <«<.9 .9 .9 5.9 5.9 «“.9 .9 <5.9 .9 .9 5.9 .9 «“.9 <5.9 .9
Chlorofora <0.02 <0.02 <0.82 <0.02 <0.82 <0.82 <0.92 <0.02 <0.82 €0.92 <0.02 €0.02 <0.82 <0.82 <0.92 €0.92 <0.82 <0.82
1,2-Dichloropropans 1.5 .5 1.5 1.5 Q.5 .5 «a.§ 1.5 1.5 .5 .5 <t.5 1.5 1.5 .5 1.5 «1.§ <t1.§
Trans-1,3-Dichloropropsne .1 d.1 a.1 .t .1 .1 .1 a.t .1 a. .1 {N] a.l .1 .1 <.t a.1 .1
C1s-1,3-Dichloropropens <16 .6 «<l.5 <1.6 <1.6 «.6 <1.6 a.b <1.6 «<1.6 «a.6 <.§ .6 .8 «.6 <t.6 1.6 .6
Methylens chloride 30 1.0 8.0 1] 3 i1 1 5 16 a 86 n n 11} 266 i) [1]] 0
Methy) chlorida <1.6 1.6 .6 a.é a.é <1.b «“.6 1.6 .6 <1.6 1.6 <1.% 1.6 1.6 <1.6 <1.6 <t.b <1.6
Mathyl broaide 1.5 .5 .5 <1.5 1.5 <1.§ <t.§ <1.§ «<1.§ <5 Q.5 <1.5 1.5 <1.§ <1.§ <1.5 <1.5 .5
N Bronofora .2 Q1.2 .2 1.2 3.2 .2 3.2 1.2 Q.2 3.2 €3.2 .2 1.2 1.2 3.2 .2 1.2 .2
..'-Nchlor‘obro.outhino <i.1 1.1 .1 <1.1 1.1 9.1 <11 <1.) <11 .1 1.1 .1 .1 <. .1 .1 a.l <1.1
+ Trichlorof luoromethans .1 .17 .7 .1 .1 6.1 6.1 .17 6.1 .7 .1 <.1 6.7 .7 .7 6.7 .1 .7
Chlorod ibromonsthanse Q.0 2.0 Q.0 €2.0 Q.0 Q.0 Q.0 Q.0 2.0 Q.0 .0 <.0 .0 .0 Q.0 2.0 2.0 .0
Tatrachlorosthylens «a.§ «t.§ .5 <1.§ <1.5 <1.§ <1.§ <t.§ <1.5 «.5 1.5 a.5 1.5 «“.5 .5 <1.5 1.5 <1.§
Trichlorosthylens .3 .3 <1.3 «<1.3 1.3 1.3 .3 .3 a.3 (1.3 <.3 1.3 <).3 .3 1.3 1.3 .3 .3
Viny} Chloride A2 2 A2 < a2 a2 A2 a0 <k 2 a2 d2 a2 a2 a2 A a2 d.2
1,2-trans-Dichlorosthylens .5 <1.§ 1.5 1.5 .5 <1.§ 1.5 .5 1.5 <1.§ <1.§ 1.5 <1.§ <1.§ <1.§ «.§ <1.§ <1.§
!
BASE/NEUTRAL EXTRACTABLE ORGANIC COMPOUNDS U6/L e/t Us/L UG/K6  UB/X6  UG/K6  LB/K@  US/KE  UG/XG  UB/K6  UG/K8  US/KG  UG/KE  UB/KE  UG/K6  UB/L us/L us/L
1,2-Dichlorobenzene 5.4 .4 5.4 1] <90 <90 <80 <« <30 ({]] <90 <90 <90 «0 <90 .4 A4 .4
1,3-Dichlorobenzene <5.4 5.6 .6 ({}] [{}) 93 93 93 [§X] (¢ 1) 93 ({1} 93 93 9 .56 .6 <5.6
1,4-Dichlorobenzens ' .4 .4 5.4 <90 <90 <90 <90 <90 <90 0 «90 <90 <90 <90 <90 .4 .4 <5.4
Hexachloroethane 2.0 <12.0 1.0 <200 <00 Qoo <200 <00 <00 <200 <200 €00 <00 <00 Qo0 12.0 <«12.0 <12.0
Hexachlorobutadiene 3.4 Al <134 «Q0 Qn Q23 an Q0 Qn an an Qn Qn Q3 Qn A3 3.4
Hexachlorobenzene «15.0 5.0 «5.0 <250 €250 €250 <250 €250 <250 <250 <250 <250 €250 <250 250 «15.0 <15.0 5.0
1,2,4-Trichlorobenzens aud .4 a.4 <123 <123 €123 [§FX] (3T £] a2 a3 <123 <123 <123 «an a3 a.d aud 1.4
bis (2-Chlorosthoxy) methane Q.9 .9 Q.9 [$1] <65 [{}] <65 <65 <65 <65 <65 b5 <65 <65 <65 .9 Q.9 .8
Naphthalens QA Q. Q. <35 1515 (&1 <35 in €5 (§ 1 <35 Qs <5 1 (§11 Q.1 (¢ 8] Q.
2-Chloronaphthalens .0 .8 Qa.e (1] <63 <63 . <63 [{}} <63 <63 %3 ({}] < 63 <3 3.8 . .8
Isophorane . a1 a1 a3 as as as <38 <38 a8 4] a8 <20 8 Qe as Q) Q1 Qi
Nitrobenzene .5 .5 .5 18 «as <15 [4}] ($1 15 <15 <15 s 15 as 15 .5 .5 «.5
2,4-Dinitratoluene «ai.? 4.2 4.2 an an «an an «an an «n Q31 Qn 31 «n an <M.2 4.2 4.2
2,6-Dinitrotoluens 5.9 (5.9 <5.9 <265 <265 €265 <265 €265 <265 <265 <265 <265 <265 <265 €265 <15.9 5.9 5.9
4-Bromophenyl phenyl ether <16.3  <16.3  «16.3 an an 1 Qan an Qn an an 212 Qn an qQn 6.3 <16.3  «<i6.3
T P O T U S S in A a e YT sara T Y PYTYY (3T PITLY YT 2122 122 71 £1R? I{N «f (A f
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Page 2 0 >- CHTMIT TABLE 2-2 RESULTS OF ANALYSES OF SANPLES C }lu THE VICINITY OF CHEATHAM ANNEX SITE 11, WINTER 1996.
SAMPLE LOCATIONS
Analytical Paranaters 11GHOT  1IGW02 © 11GWO3  §1S0Y 11502 11503 19504 11S05 19506 11507 11508 11509  11SDOI 415062 15003  11SKO1  11SKOZ  115WO3
01-n-octyl phthalate .5 6.5 .5 <108 108 <108 108 <108 <108 <108 <108 209 <108 <108 <100 6.5 <6.5§ .5
Dimethyl phthalate . Qs a.5 1.5 <58 <50 <58 <58 <58 <58 <58 <58 <58 <58 (1] <58 11 .5 1.0
Disthy) phthalate a.4 3.0 Q.0 53 [(}] <63 <63 [{}] <63 <63 3] {3} <63 <63 {}} .4 3.0 Q.8
Di-n-butyl phthalate .4 ad a4 [} [{1] 99 ] n 19 51 57 <51 51 11} 7 .4 (&N .4
Fluorens «.0 .0 .0 (3] [{}] <67 %1 n 61 1 %1 <61 <61 <61 {1} .9 «.0 «.0
Fluoranthens 4.9 4.9 .4 ({1 «? 134 ({1 19 [{}] <82 14 w ({1 2 {1 .9 .9 «“.9
Chrysens 9.0 «.0 .0 «150 <150 <150 <150 928 50 <150 1395 <150 <150 <150 <150 9.0 4.0 3.0
Pyrens 5.1 .1 5.1 5 <5 85 <85 1581 85 85 {1 %5 5 5 {13 .1 .1 5.1
Phenanthrene QA .9 Q.0 <63 <63 10§ <63 2108 {}) [{}) <63 1{}] (3] %3 (3] a. <. (£ ]
Anthracens .8 Q. €3.0 [{}] 63 <63 [(}] 2 «3 [{X] m <63 <63 <83 «“3 3.8 .8 Q.g
Benzo(a)snthracene <9.0 .0 «.0 <150 50 150 <150 (1] <150 <50 111} €150 <150 €150 <150 .0 .0 .0
Benzo(b)f luoranthens are a2 a1} am <187 ($11] <187 550 311 311 358 (311 <181 an 311} .2 arl a1
8enzo(k)f luoranthene ALy dan? o o< am ae 311} <181 52 31 as 3 311} < <181 (31 }] CL] P SRS | DY S %
Benzo(a)pyrane Ms d1s as <208 €208 <00 Qo8 129 €208 Q08 <208 <208 <208 <208 €208 M5 2.8 <12.5
Indeno(1,2,3-c,d)pyrens ad a4 1.4 an <231 Q1 Q11 29 [¢X1) QN «an an (¥51) an an 1.4 1.4 a.u
Dibenzo(a, h)anthracens b4 b4 b4 an Qn an Qi an an an an Q1 an an an <16.4 «16.4 <154
Benza(g,h, 1)perylene Al ol a2 an an i aan 285 Q3 an Qan QI @ (441 Qi Aaee a2 ae?
4-Chloropheny) pheny) sther .8 .8 «a.s (314} <1 (414 1. 7 aa 7 ! <H? 314} ($1}} «a {N] “4.8 .0
3.1'-0Mchiorobenzidine <160.9  <160.9 <1509 <2600 <2680 <2680 <2680 <2680 <2680 <2680 <2680 <2680 <2680 <2680 <2600 <160.% <160.9  <180.9
bis(2-Chlorosthyl) sther .3 .3 .3 (§3 M 12 [§} [} ae 3} M m a (4] 2 .3 .3 «.3
Hexachlorocyclopentadiene <12, d2.5 2.5 <ok <208 Q08 <208 <200 411 <208 <208 <208 <208 €208 €208 2.5 8 a$
N-Nitrosodiphenylanine AT BT <817 <1360 <1360 <1360 <1360 <1IBD <1360 <1360 <1360 <1360 <1360 <1360 <1360  «<Bi.T 1.1 1.1
Acenaphtylens 2.5 Q.5 .5 <2 4967 2 U2 n [{} «? w? ? «W? [{}] «? .5 €.5 .5
Acenaphthene .4 a.4 . 13 M M M m Mm m M 13 (k] 13 M IR .4 [{R]
Buty) beazy! phthalate <130 Adue <39 Qi an it it < Qi an «n on an an an <30 <10 <0
N-Nitroso-0i-n-Propylasine ¢.1 .1 <$.1 102 <102 <102 <102 <102 <102 <102 an 02 <102 <102 <102 .1 <6.1 <6.1
bis(2-Chloroisopropyl) sther 1.2 Q.2 Q.2 «“3 <53 <53 <53 <53 [$¥] <53 <53 <53 ($X) S ($X] 3.2 .12 3.2
, Us/L us/L Us/L Ue/ke  US/X6  US/KE  UG/K8  UG/KE  UG/K8  Ua/X6  US/NG  UO/K6  UG/X6  UB/K6  US/K6  US/L ve/L us/L
!
Total Xylens .48 .00 <040 8 <000 <000 040 040 <000 <000 000 <040 <048 <040 <D.Ub <040 0.0 <0.(8
Methy) Ethylketons <10.0  10.0 <10.0 15 9.0 <0.0 <10.0 12 12 15 <10.0 13 <18 N 1] 11 15 1 X]
Methyl {sobutylketone .3 Q.3 .1 Q.3 Q.3 Q.3 Q. .3 Q. .3 .3 Q.3 Q.3 Q) Q.3 Q.3 .3 .3
Ethylena dibroatde <0.006 <p.006 <0.006 <0.163 W1 <0.163  <0.163  <0.163  <0.163  <0.163 <0.106 <0.163 <0.106 «<0,106 <0.052 <0.00% <0.001 <0.006
MISCELLANEQUS
Tota] Phenols ¥6/L AND U6/0 €0.002 <0.002 <0.002 <0.08 <0.04  <0.04 <004  CO.04 <004 <0.04 <O.04 <004 <0.04 <D.04 <0.04 €0.002 «<0.002 <0.002
OIL and GREASE WQ/L AND UG/G {1 {1 ¢ 50 420900  655.8 4339 197.2 109 L]} (1] G0 N6 1M (1} <8 [ <5
METALS Py W Y L\
‘ pRY \’Q ©“ 3\) x\"
Lead UG/L AND U6/6 1.5 1.8 1.2 §5.0 195.0 110 18.0 1.0 16.0 2.0 1.0 -15.0 <10 39.00 165 « i |
o (N 6.9 6.8 [N} 8.2 1
B ot 185 820 432
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Reactivity
lenitibility Degree €
Corrosivity

EP Toxicity

METALS

Bariue

Cadeiun

Chronius
Lead

¥ 3 POSITIVE REACTIVITY DUE TO SULFIDE

EP TOXCITY STANDARDS FROM 40 CFR 261.24

N
'
—

N
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TABLE 2-3 RESULTS OF ANALYSES OF SAMPLES COLLECTED IN THE v..ociTY OF CHEATHAM AMNEK SITE 11 - TANK/ORUN PAD, VINTER 198,
SAMPLE LOCAT [ONS ER TOXICITY
11070t 110702 110103 11003 110TD4 110705 110706 110707 110107 110708 110708 110709 110TA0 14DTH4  110TAZ  11OTH3  M1OTI4  110TIS STANDARDS
U-0IL  L-H20 U-0lL  L-H20 - U-OIL  L-H2O ,
] - - - - - - - - - - - - - - - - -
%0 %60 %0 %60 %0 40 )80 )0 %0 )60 )0 80 L] )60 0 St )0 %60

NEGATIVE NEGATIVE NEGATIVE MEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE NEGATIVE

M/t

<0.04
<0.02
.04
0.1

M/l

0.0
<0.02
.04
0.1

W6/l

0.07%
(0.02
<0.04
(0.1

Me/L

0.04
<0.02
0.04
0.1

mei/L

«0.08
€0.02
0.04
0.1

ML

<6.04
a.02
.04
0.1

Me/L

0.0%
.02
<0.04
1.52

He/L

.04
<0.02
.04
0.1

Me/L

«.o¢

0.619

0.0
505

Ma/L

0.05

0.09

.04
19

He/L

0.3%
0.02
0.0
30.6

H/L

0.105
<0.02
0.04
0.1

M6/L

0.230
€0.02
0.04
0.1

L TIR

0.4
<0.02
<0.04
2.18

He/L

<0.0¢
<0.02
.04
.28

M/

.00
€0.02
.0
.1

Me/L

€0.0%
0.02
€0.04
0.17
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In this sample, 16 of 43 BNE compounds tested were found in concentrations that
varied from a low of 72 ug/kg for acenaphtylene to 2,108 ug/kg for phenanthene.
Of the BNE compounds, the data for Di-n-butyl phthalate are open to question for
soil samples 115002, 11SO03, 115004, and 11SO05 since this compound was
detected in the accompanying laboratory method blank at a concentration of
76 ug/kg (Table 1-5). No priority pollutant volatiles were detected in 11505, but
12 ug/kg of methyl ethylketone (MEK), plus 797.2 mg/kg oil and grease, and
11 ug/g lead were present. Soil sample 11508, a composite soil sam ple (0-25 feet)
taken during drilling well 11GWO02, produced the second greatest number of
compounds detected in a soil sample at Site 11. Here, 9ug/kg of 1,l1,1
trichloroethane (1,1,1 trichlor), 17 ug/g lead and six base neutral organics were
detected 91104 ug/kg flouranthene, 1,395 ug/kg chrysene, 279 ug/kg anthracene,
449 ug/kg, benzo (a) anthracene, 358 ug/kg benzo (b) fluoranthene and 315 ug/kg

benzo (k) fluoranthene).

Soil sample 11501 contained 4! ug/kg D-n-BP, 15 ug/kg MEK, and 55 ug/g
lead, and 11502 contained 3 ug/kg toluene, 1,515 ug/kg napthalene, 4,967 ug/kg
acenaphtylene, 420,900 ug/g oil and grease, and 195 ug/g lead. While not having
detectable concentrations of purgeable organics, sample 11503 did have three base-
neutral organics (99 ug/kg D-n-BP, 134 ug/kg fluoranthene, and 105 ug/kg
phenanthrene as well as 655.8 ug/g oil and grease and 81 ug/g lead. Sample 11504,
on the other hand, was found to contain only one base-neutral organic, D-n-BP at
114 ug/kg plus 133.9 ug/g oil and grease and 79 ug/g lead. Soil sample 11506, near
the entrance of the Bone Yard did have a detectable concentration of a purgeable
organic, 1,1,1 trichlor (3 ug/kg) and two base-neutral organics, 510 ug/kg b2EP and
119 ug/kg D-n-BP. Also detected in 11506 were 109 ug/g oil and grease and
16.0 ug/g lead. The last two soil samples were composite sampies obtained during
the drilling of wells 11GW0I (11507) and 11GWO03 (11509). Composite sample 11507
produced concentrations of 1 ug/kg toluene, 2 ug/kg 1,1,1 trichlor, 15 ug/kg MEK,
94 ugf/g oil and grease and 23 ug/g lead. Sample 11509, on the other hand,
contained 0.5 ug/kg toluene, 2 ug/kg 1,1,1 trichlor, 289 ug/kg Di-N-octyl phthalate
(D-n-OP), 13 ug/kg MEK and 15 ug/g lead.

2.1.3.2 Groundwater and Surface Water/Sediment. The well samples from the

Bone Yard and the surface water and sediment samples obtained from Penniman
Lake were found to be relatively contaminant free when compared to the soil

-
-
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samples. Toluene and lead were detected in all three groundwater samples but at
concentrations well below established standards or criteria; although the presence
of toluene may be contrary to the Virginia antidegradation policy for groundwater.
Water from well 11GW02 also contained 11 ug/l b2EHP (exceeds Virginia criterion
of 3 ug/l for phthalate esters.

Three surface water and sediment samples in Penniman Lake were found to
have detectable concentrations of 1,1,1 trichlor, Dimethy! phthalate, napthalene,
b2EHP, MEK, oil and grease, and lead. Of these compounds, only Dimethyl
phthalate was not detected in any of the previously discussed soil or groundwater

samples.

Sample 11SWOl contained 3 ug/l 1,1,1 trichlor (exceeds no criteria), 11 ug/l
Dimethyl phthalate (exceeds Virginia criterion for 3 ug/l for phthalate esters) and
12 ug/l MEK. The sediment sample here, 11SD0l, also contained 1,1,1 trichlor
(12 ug/kg), but it was found to contain an additional 163 ug/kg b2EHP and
326.8 ug/g oil and grease. The compound 1,1, trichlor (9 ug/l) was also detected in
11SW02, the second water sample obtained from Penniman Lake. The only other
detectable contaminant in 11SW02 was 15ug/l of MEK. The sediment sample
(11SD02) associated with the surface water sample just described was found to
have an 8 ug/kg concentration of 1,1,1 trichlor, the purgeable organic found in all
but the third sample at Penniinan Lake. Additionally, two base-netural organics
(251 ug/kg napthalene and 233 ug/kg b2EHP) were detected in 11SD02. MEK was
detected in 11SDO2 at a concentration of 38 ug/kg. Oil and grease and lead
concentrations in 11SD02 were with 1,316 ug/g oil and grease and 39.0 ug/g lead.
The surface water and sediment samples, 11SWO03 and 11SDQ3, contained the least
number of contaminants from Penniman Lake. The water sample here did contain
MEK at a concentration of 11 ug/l; 13 ug/l of dimethyl phthalate (exceeds Virginia
phthalate ester criterion of 3 ug/l) was also present. Sediment sample 11SD03
contained 68 ug/kg MEK, 865 ug/g oil and grease, and 16.5 ug/g lead.

2.1.3.3 Drum Sample. In the vicinity of the Bone Yard, 15 drums determined to
have an appreciable quantity of material were sampled, and the RCRA
characterization analyses were performed on the samples obtained (see Table 2-3).
Twelve of the 15 drums were found to have contents in a single' phase, whereas
drums 3, 7, and 8 contained a lower aqueous phase and an upper oil phase.

Contents of five drums failed the RCRA characterization analyses. One drum's

-
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contents (11DTO1) are a hazardous waste under RCRA because of a positive
reactivity due to sulfide. Another drum, 11DT13, contained an ignitible hazardous
waste with a flash point of 54°C. The remaining three drums that failed the RCRA
characterization tests (11DT06, 11DT08, and 11DT09) are hazardous wastes on the
basis of lead content in excess of 5 mg/l. The EP Toxicity analysis was limited to

the metals barium, cadmium, chromium, and lead.

2.2 RESULTS OF SAMPLING PROGRAM--AT YORKTOWN FUELS DIVISION

The sampling schedule for the Yorktown Fuels Division consisted of 13
composited soil samples obtained during the drilling of wells YFGWOl through
YFGW13, the sampling of the groundwater from the wells, and six surface water
and sediment samples taken from Wormley Creek (see Figures 2-4 through 2-6).
The chemical analyses here included toluene, xylene, ethylene dibromide (EDB), 16
polynuclear aromatic hydrocarbons (PAH‘s) and five fuels (NSFO, JP-4, JP-5,
MOGAS and AVGAS). Lead was analyzed for composite soil and groundwater
samples in YFGWOl to YFGWO8 and all surface water/sediment samples except
YFSW/SD06. Specific conductance, and pH were measured in the field for water

samples. The results of the analyses can be found in Tables 2-4 and 2-5.

2.2.1 Groundwater and Composite Soil Samples--Sites 13 and 14-26

Results of analyses for groundwater and composite soil samples collected at
locations YFGWO1 through YFGWO0S8 are on the first page of Table 2-4.

SOCs, primarily PAHs, were detected at varying concentrations in
groundwater samples from all wells except two--YFGWO03 and YFGWO4.
Groundwater from YFGWO06 also contained toluene, and samples from YFGW07 and
YFGWO0S8 contained xylene. Of the soil samples, only YFSO02, 04, and 07 contained
no detectable SOCs. As mentioned previously, the presence of SOCs in
groundwater may be considered contrary to the Virginia antidegradation policy for
groundwater; however none of the SOC concentrations in water exceeded
established standards or criteria. Lead was detected in all the groundwater
samples, except YFGWOI, at concentrations well below the MCL of 50 ug/l; the
concentrations of lead in the associated composite soil samples varied from less
than detection limits (10 ug/g) to 18 ug/g. Fuel was detected in both groundwater
(21.4 mg/1) and soil (102.7 ug/g) from YFGWO06. In YFGWO06, the fuel was identified
as a probable match for motor gasoline (MOGAS), but in YFSOO06, the fuel was a

2-19
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Page 1 o ,)o: Yrk!3 TABLE 2-4 RESULTS OF ANALYSES OF SAMPLES COLL. /ITHE VICINITY OF YORKTOWN FUELS DIVISION SITE 13, 14-26 !
SAMPLE STATIONS
Analytical Paraseters YFGWOI  YFGWOZ  YFGWO3  YFGWO4  YFGNOS  YFGWOS  YFOWD?  YFOWOD  YFS00)  YFS002  YFSOD)  YFSO0A  VFS005  YFS006  YFS007  YFS008  YFSNO
' ve/L uG/L UG/L us/L us/L ve/L u6/L vo/L . UG/KG UG/K6 UG/KG UG/X6 UG/KG us/ke UG/KG UG/Ke ve/L

Taluene 0.42 «0.42 <0.42 <0.42 «.42 3.0 .42 «0.42 «0.42 <0.42 <0.42 0.8 1 [} .42 .42 .42
Total Xylens <0.48 0.4 «.4 «.i8 <0.48 .48 40 10.0 <0.48 .48 <0.40 <0.48 «“0.4 1592 .48 <0.48 <0.48
Ethleyne dibromide <0.606  <0.006  <0.006  <0.006  <D.006  <0.006 <0.006  <0.006 | «<0.163 32 €0.106  <0.106  <0.106  <0.106  <0.106  <0.106  <0.00%
POLYNUCLEAR AROMATIC HYDROCARBONS ue/L UG/L Ue/L ue/L Ue/L 778 /L UG/L . Ue/XG U6/ UG/KG UG/Ke Ue/x6 U6/K6 UG/X6 U6/X6 U6/
Acenaphthens 0.3 <0.34 0.3 0.3 0. 18.7 . 0.3 (&1} [(¢!] 1} <« [¢]] 1] 4 (k1] 0.
Acsnaphthylene «©0.22 0.22 .22 «0.22 0.2 0La «0.22 .0 @ 2 @ @ @ (¥} «? @ <0.22
Anthracens <0.005  <0.005  <0.005  «0.005  0.05¢ <0.005 <0.005 <0.005 . <. «.s .5 . .15 ¢.96 <«.5 §.96 <0.005

! Bento(a)anthracens <0.01 <0.01 <0.01 0.0} «0.01 0.06 <0.01 <0.01 4] 4] « (3] « 8.7 4] 3] <0.01
Benzo(a)pyrens «0.02 <0.02 <0.02 .02 <§.02 <0.02 «0.02 .02 - Q@ @« Q@ « Q ¢ Q@ « <0.02
Benza(b)fluoranthane <0.01 «0.0! 0.0} 0.0} 0.05 <«0.01 <0.01 <0.01 <1 4] 10 « « <« N ] «.01
Benzo(g,h, 1)perylens 0.04 <0.04 <0.04 <0.04 €0.04 <0.04 0.0 .04 « U] (] « « <« <« [{] <«0.04
Benzo(k)f luoranthene <0.02 <0.02 €0.02 <0.02 «0.02 «0.02 <0.02 <0.02 « Q@ «@ «Q Q Q Q@ Q <p.02

: Chrysens .01 .01 .01 .04 .04 .01 «0.01 <0.01 « <} .8Y < §.1% §.68 <« (3] <0.04
Oibenzo(a,h)anthracens <0.08 <0.06 <0.06 «0.08 .06 0.06 «b.06 <0.06 [{] % % (] % % <% % <0.06
Fluoranthens <0.04 <0.04 <0.04 <«0.04 €0.04 <0.04 <0.04 <0.04 ] « <« « 54 « « 3.5 0.0§
Ideno(1,2,3-cd)pyrens ®.02 <0.02 <0.02 <0.02 .02 <0.02 0.02 «0.02 Q@ « (¢ Q a @ «Q Q <0.02
Napthalens <0.11 .11 .11 .17 €0.11 .11 .17 «0.11 it ar n 1 <11 60 a1 (4} .11
Phenanthrens 0.04 0.04 <0.01 <0.01 «0.01 «.0} <0.01 <0.01 <« <1 < <t 1.0 1.9 « 1.1 .01

. Pyrene «0.02 .03 <0.03 <0.03 .0 <0.03 <0.03 .03 L&) %] Q Q Q a Q < «“.0
Fluorene <0.03 <0.03 <0.03 <0.03 .03 <0.03 .03 0.03 a Q Q Q (&) 1.51 <3 qQ €0.03
FUELS LIS nG/L ne/L Me/L /L MG/L NG/ HG/L v6/8 U6/6 ve/6 ua/6 ve/6 U6/6 U6/6 ue/a NG/L
Total Fusls .2 .2 1.2 .2 1.2 2.4 .2 1.2 0.9 0.8 0.8 0.8 .0 102.7 0.4 0.8 «<1.2
NSFO

o

w5

MOGAS ¥ L

AVGAS

¢ = Probable Match

METALS

Lead UG/L AND UB/G < 2.2 I8 1.9 1.2 5.3 2.y 1.0 \ 13.0 (31} 0 1.0 «“o ne 31 «0 n
Ph 6.1 1.0 5.y 1.0 1.4 1.2 5.0 X X
Sp Cond (umhos/cm 025 deg C) 636 1,152 987 L1 1,038 819 869 160 ! 20,260
Product Thickness (ft) 0 0 0 ¢ 0 0 0 0
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Page 2 of ) Yrki3 TABLE 2-4 RESULTS OF ANALYSES OF SAMPLES COLLE THE VICINITY OF YORKTOWN FUELS D
. ,}
Analytical Paranaters YFSW02  YFSWO3  YFSMO4  YFSWOS  YFSDOY  YFSDD2  YFSDO3  YFSDO4  YFSD0S
u6/L ve/L u6/L v6/L UG/Ka UG/Ke UG/XG UG/K6 UG/K6
Toluens .42 «0.42 <0.42 1.5 31 1.4 <0.42 2.2 «@.42
Tota) Xylens <0.48 .48 <0.48 .48 <0.40 <0.49 .48 .40 <0.4¢
Ethleyns dibroaide <0.000  <0.001  <0.001  «<p.001 <0.128 <0.128  «<0.128  <0.128  <0.128
POLYNUCLEAR AROMATIC HYDROCARBONS U6/t u6/L ve/L U6/t Ug/x6 UG/KG UG/KG UG/X6 Us/Xe
Acenaphthene 0.3 0.3 <0.34 0.3 a4 (&1} (%]} [§]] <68
Acenaphthylens <0.22 <0.22 «0.22 «.22 «Q? Q@ Qi @ <t
Anthracens <0.005  <0.005  <0.005  <0.005 0.5 6.5 § .5 15
Benzo(a)anthracens €0.01 <0.01 <«0.61 <0.01 « [ }] 1 3 30
Benzo(a)pyrefie <0.02 .02 <0.02 <0.02 «? 160 81 n a
Bento{b)fluoranthene 0.0) [ &1 <0.01 .01 )] L1 H k1] (¥
Benzo(g,h, 1)perylens <0.04 <0.04 <0.04 <«0.04 4] « [{} 170 26
Benzo(k)fluoranthens <0.02 «0.02 «0.02 .02 19 180 n [ a
Chrysene 0.01-  <0.01 <0.0% <0.01 4] 16 u kH (1]
Dibsnzo(a, h)anthracens .08 <0.06 <0.06 «0.08 <6 30 19 710 12
fluoranthens <0.04 0.29 <0.04 <0.04 « 58 02 « 220
{deno(1,2,3-cd)pyrana .02 €0.02 €0.02 <0.02 < 19 %] 90 a
Napthalens .17 0.1 <«0.17 <0.11 11 11 a1 1o ¢
Phenanthrene <0.01 0.022 <0.01 <0.0% (4] <1 $ <1 9%
Pyrane <0.03 <0.03 <4.03 «0.03 Q 26 2 <3 140
Fluorene €0.03 «0.02 0.0} .03 ] a Q %] 122
FUELS M6/L Me/L n6/L M6/L ue/6 v6/8 ve/6 ve/e ue/s
Total Fuels 1.2 1.2 a.? 1.2 .t 0.8 0.8 0.9 0.9
NSFO
P-4
JP-§ t*
M0GAS
AVGAS
METALS
Lead UG/L AND U6/8 15.3 Q na 82.4 <10 11 16 it ap
pH 6.5 6.1 1.6 1.5
Sp Cond (umhos/ce 025 deg C) 22,900 20,040 22,820 23,830
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RESULTS OF ANALYSES OF SAMPLES COLLECTED IN T
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SAMPLE STATIONS
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/}" OF YORKTOWN FUELS DIVISION SITES 27 AND 31, WINTER 1986.

Analytical Paramsters . YFGWOY YFGH10 YFoN11 YFGN12 YFGH13 | YFSDOB YF5009 YFS010 YFS011 YFS012 YFS013 YFSHOS
U6/L ue/L Us/L va/L UG/t r ug/%e UG/KG U6/X6 Ua/KG Ue/KG UG/X6 us/L
Toluene «0.42 6.5 <«0.42 0.1 .42 10 0.58 <0.42 «.42 <0.42 <0.42 <0.42
Total Xylene «0.48 1.0 10 .4 .48 168 .40 <0.48 ] .48 .48 1.3
Ethylene dibromide <0.006 <0.006 <0.006 <0.008 <0.006 ’ 32 <0.106 <0.106 «0.106 <0.10% <0.106 <0.015
POLYNUCLEAR AROMATIC HYDROCARBONS U6/t ue/L us/L U6/L Us/L ( UG/xe Ug/%e UG/X6 us/xe UG/K6 UG/KG u6/L
Acenaphthene «6.34 «.3¢ @®.5 0.3 w5 | %0 80.4 <1100 [+]] (&1} 450 <0.68
Acenaphthylens .22 5.4 na . a3 <1100 a1 <1100 M a1 <550 <0.4
Anthracens <0.008 2.25 "0 <0.005 0.043 2200 1.91 104 0.5 3.3 1056 0.0
Banzo(a)anthracens 0.0t [ 5.99 <0.04 <0.2§ 1500 [1N] <0 < 19.9 <25 <0.02
Benzo(a)pyrens .02 0.12 13.3 .02 0.48 i 4400 « ns Q « 510 <0.04
Benzo(b)f luoranthena €0.0} <«0.0Y 0.02 <0.01 €0.25 | 3200 3.6 <0 « < kLK) €0.02
Benzo(g, b, i)perylens .04 <0.04 1.02 .0 .0 2100 1.9 €200 o <« M .08
Senzo(k)f luoranthene <0.02 0.3 139 <0.02 .5 \ 3160 @ <100 Q < [Hi <0.04
Chrysens .01 0.12 <0.25 <0.01 <0.25 00 .82 nt «a a (¢ 0,02
Bibenzo(s, h)anthracane 0.0 <0.06 .08 <0.06 <1.5 \, 1900 <6 " <§ <« 518 <0.12
Fluoranthene <«0.04 1.9 §3.2 0. 6.63 [ 24000 2.3 <200 <« ] <100 n
Ideno(1,2,3-cd)pyrens <0.02 <0.02 8.5 .02 0.5 j 1000 [ <106 Q [¢] <50 <0.01
napthalene .11 804 51.3 .11 k1N | 330 A1 <850 «i? 1 ()] 9.82
,lghamnthrlm 0.080 §.02 20.4 0.064 6.28 i 191 §5.40 2390 «a 4] 2310 .10
Nyrens .03 5.4 <0.75 <0.03 .15 | 24000 <3 <150 qQ &] <15 <0.06
Fluorens <0.03 5.4§ 15.1 <0.03 10.9 | 356 %] 536 Q &] «as 2.30
FUELS M6/L we/L /L m6/L me/L vs/8 V6/6 v6/8 Us/6 v6/6 v6/6 ne/L
Total Fuels 1.2 qa.? [ K1) 1.2 1.2 \ 6166 0.4 0.8 .8 <0.0 0.8 Q.1
NSFO o | .
we &
-5 s l .
Mo l
AVGAS j
¥ 1 Probsble Match $
|
|
pH 6.5 1.3 6.7 1.2 6.6 J 6.9
Sp Cond (unhos/ca 625 deg C) M 1,153 102 160 s01 | 630
Product Thickness (ft) 0.4 [} 9.2 0 0.2 /
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probable match for naval aviation jet fuel (JP-5). None of wells YFGWOI through
YFGWO08 contained a measurable thickness of free~floating fuel product.

2.2.2 Composite Soil Samples and Groundwater Samples--Sites 27 and 31

Analytical results for groundwater and composite soil samples from wells
YFGWO09 through YFGW13 are in Table 2-5; well locations are shown in Figure 2-6.
A wide variety of PAHs were present the groundwater samples from YFGWI0, 11,
and 13; fewer PAHs were present and in lower concentrations in samples YFGWO09
and 12. Purgeable organics (toluene or xylene) were detected in samples YFGW 10,
11, and 12. Although none of the PAHs or purgeable organics exceeded established
standards or citeria, the presence of these compounds in groundwater from the site
may be inconsistent with Virginia's antidegradation policy for groundwater. Total
fuels in YFGW11 were 4.64 mg/l; the fuel was a probable match for JP-5. Free-
floating fuel product was noted at the time of sample collection in wells YFGW09,

11, and 13 in thickness of 0.1, 0.2, and 0.2 feet, resepectively.

All composite soil samples, except YFSOll, contained PAHs, but purgeable
organics were detected only in YFSOOQ9 (toluene) and YFSOI1l (xylene). The
pattern of contaminant detection in soils YFSO09 through YFSOLl3 contrasts
sharply with contaminant detection in the companion groundwater samples. For
example, YFSO09 contained nine detectable PAHs and toluene, but YFGWO09
contained only one detectabie PAH. In contrast YFSOIl1l contained no detectable
PAHs and xylene, but YFGW11 contained 12 PAHs plus xylene. Cases in which a
wider variety of contaminants were detected in soil than in groundwater may be
attritubed to the adsorptive capacity of soils, a concentration of contaminants in
soils well above the water table, or both of these. Cases in which more
contaminants were detected in groundwater than in the composite soil sample are

probably attributable to the dilution effect of compositing soil samples.

2.2.3 Surface Water/Sediment Samples--Wormley Creek

Due to the considerable contamination of both soil and groundwater at the
Yorktown Fuels Division, impact on surface waters and sediments fed by the
migration of these materials was imminent. This impact is manifest in the results
of YFSW06 and YFSDO6 in Table 2-5. Although only xylene and 5 PAH's were
detected at low concentrations in the water sample at the head of Wormley Creek
(YFSWO06), toluene, xylene, fuels (probable match for NSFO and JP-5--see

-
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Table 2-5), and 15 of 16 PAH's were detected in high concentrations (2,200 ug/kg
to 24,000 ug/kg) in the sediment sample YFSD06. Downstream somewhat (see
Figure 2-4) only toluene (l.5ug/l--see Table 2-4) was detected in the surface
water sample YFSWO05 whereas 8 of 16 PAH's were found to occur in” the bottom
sediments (YFSDO5--see Table 2-4). At the location of sample 4
(YFSWO04/YFSDO0#4), no detectable contaminant concentrations were determined to
be in the surface water but toluene and 9 of 16 PAH's were found above detection
limits in the sediment (YFSDO04). The surface water sample at location 3 (YFSW03)
did produce results that indicate the presence of 3 PAH's but it was the sediment
sample (YFSD03) that showed detection of 10 of 16 PAH's, the concentrations of
which were within the same order of magnitude as those found in YFSDO4 and
YFSDO05. As was characteristic of the upstream samples, the surface water at
sample 2 (YFSWO02) produced no detectable contaminant concentrations, but the
sediments were found to have nearly the same type and concentrations of PAH's (9
of 16 detected) and toluene as YFSDO03 through YFSDO05. It was only at the
sediment sample furthest upstream on the West Branch of Wormley Creek
(YFSDO1) that the number of PAH's detected in the sediments fell to only two.
The concentrations, though, were still similiar to those found in other samples.
Toluene (3.1 ug/kg) was also detected in this sample (Table 2-4). The surface
water at this location, YFSWO0Il, was also found to have ! PAH, fluoranthene at
0.05 ug/l.

Concentrations of lead in surface water samples YFSWO0l through YFSWO05
varied from below detection limits (1 ug/l) to 82.4 ug/l. Lead in samples YFSWO0I
(30 ug/l), YFSWO04 (71.1 ug/l), and YFSWO5 (82.4) exceeded the chronic toxicity
criterion for saltwater aquatic life of 25 ug/l. Lead concentrations in sediments
varied from below detection limits to 16 ug/g. Lead was not included in the
schedule of analyses for YFSW/SDO06.
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3.0 RECOMMENDATIONS FOR STEP 1A,
ROUND TWO SAMPLING AND ANALYSIS,
NSC CHEATHAM ANNEX AND NSC YORKTOWN FUELS DIVISION

The first round of sampling and analysis has found evidence of varying
degrees of contamination at the Confirmation Study sites at NSC Cheatham Annex
and NSC Yorktown Fuels Division. In many instances, it would be useful to obtain
additional data, following the original sampling'and analysis plan to build a data
base on the sites to be used as a basis for deciding upon further actions. At some
of the sites, consideration of the Round One data suggests the need for a modified
sampling scheme for Round Two. In one instance (Site 9), there is a need for
additional background information on the site before proceeding with a second
round of sampling and analysis. Round Two recommendations are summarized in

Table 3“ l.o

3.1 GENERAL RECOMMENDATION

It would be worth considering installing dedicated submersible pumps in all
wells if it seems probable that long term sampling and analysis will be performed
at the study sites to meet installation RCRA permit requirements. This method
has been shown to be the most effective and efficient method of sampling,
especially for gas-sensitive parameters. PVC pump bodies should be used in PVC

wells, and Teflon pump bodies should be used in stainless steel wells.

3.2 RECOMMENDATIONS FOR NSC CHEATHAM ANNEX

3.2.1 Site 1| (Landfill Near Incincerator)

1.  Repeat previous analyses.

3.2.2 Site 9 (Transformer Storage Area)

l. According to the Toxic Substance Act regulations, actions in the case of
PCB-contaminated soil depend upon the PCB content of the original
transformer oil which should have been determined following implementation
of these regs in 1978. The next step should be locating these data.

2. If the content of the original transformer oil is high enough to dictate a
cleanup action (>50 mg/1), then perform a second round of sampling to better
define the extent of contamination; otherwise no additional sampling would

be required.

-



Table 3-1, Confirmation study Round Two sampling and analysis recommendations.

Site Wells Ground- Surface Bottom
No. to be water water Sediment Soil
Installed Samples Samples Samples Samp

les

Analytical
Parameters(a)

Cheatham Annex

1 - [} ~ - - A,C,J,L,M(Cr+8) ,N
9 - - - - - Determine PCB content of transformers.
1 - 3 (] B.C,J,K,L ,M(Pb),N
Yorktown Fuels Division
13,14-26 - 8 5 5 - D,E,F,J,M(Pb)
27,31 - 5 2 2 - D,E,F,J,M(PDb)
Naval Weapons Station, Yorktown
1,3,11,17 - ] 2 2 - A,C,H,J,L ,M(Ba,Cr+8),N
2 ~ 4 < 3 - A,C,J),N(Cr+8) N
4 - 5 2(b) 2(b) - A,C H,J,M(Ba,Cr+8),N
5 - - - - - Determine PCB content of transformers.
6 - - 3 7 - B,H,N
1 - - 2 2 3 B,H,N
8 - - 2(b) 2(b) 2 A,C,H,J,M(Cr+8) ,N
9 & 19 - - 2 8 B, H,N
12 - 3 5 5 - A,C,H,J,L ,M(Ba,Cr+6) ,N
16 - 5 2 2 - A,C,J,L,M(Cr+8) N ‘
w 18 ~ - 3 3 - M(Hg,Cd,Ni,Pb,Cr,Cr+6,Zn),N
' 20 2 5 - - 8(c) D,E,G,L,N
N
NOTES:

(a). List of analytical parameters, as follows:

- Priority pollutants (except asbestos)

- VOAs and Base-Neutrals

- Xylene, MEK, MIBK

Toluene, Xylene, Benzene

- PAHs

- Fuels (NSFO, JP-4, JP-5, MOGAS, and AVGAS)
- Propylene glycol dinatrate

ot

ETOTHROOT >
i

- Explosives (TNT, RDX, 2,4-DNT, HMX, and the 4 TNT

degradation producta specified in the scope of work.)

- PCBs and TCDDs

- EDB

- Phenols, total

011 and grease

- Metals (indicated by chemical symbol)
- pH (Water samples only, fn the field)
- RCRA Characterization analyses

T X L R
1

(b). Recommend combining upstream surface water/sediment samples for Sites 4 and 8.
(c). Soil samples for analysis will be taken from each well at depths
of 10 ft., 20 ft., 30 ft., and 40 ft. below land surface.




crmd

3. Since interpretation of the regulations may vary from region to region, it

would also be well to obtain an opinion from state and regional regulatory

officials.

3.2.3 Site 11 (Bone Yard)

1. Repeat surface water, sediment, surface soil, and groundwater samples.
Collect surface water samples during a storm event to determine the

! immediate effects of runoff from Site 11 on water quality in Penniman Lake.
2.  Analyze samples for the same parameters used in the Round One program.

3.3 RECOMMENDATIONS FOR NSC YORKTOWN FUELS DIVISION

1. Add YFSW/SDOQ7, as shown in Figure 2-4, and resample groundwater, surface

water, and sediments.

" 2. Add lead to analyses to those samples for which lead was not analyzed

previously.

3. Add benzene to analyses for all samples since benzene's relative mobility in

soil and groundwater make it a good indicator parameter,

. 4. Perform a second round of analyses on all stations at the site.

i
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