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DEPARTMENT OF THE ARMY

U. 3 ARMY EMVIRONMENTAL HYGIEME AGENCY
ABERDEEN PROVING GROUND, MARYLAND 210106412

RLFLY T
ATTENTION OF

HSHB-ME-SE : .7 August 1987

HMEMORANDUM FOR: Director, Defense Logistics Agency, ATTN: DOLA-HS,
Alexandria, YA 22304-6100 .

SUBJECT: Ground-Water Consultation No. 38-26-0815-87, Collection and
Analysis of Ground-Water Samples, Defense Dezpot Memphis, Memphis,
Tennessee, B-10 December 1984

EXECUTIVE SUMMARY
The purpose and recommendation of the enclosed report follow:

4. Purpose. To assess the potential for ground-water contamination at
Dunn Fleld and establish the ground-water quality 1n the area.

b. Rerommendation. To ensure qood environmental practice, the
following recommendation.is made: Implement a quarterly monitoring program
to evatuate future changes in the quality of the ground water in the Dunn
Field area. .

FOR THE COMMANDER:

Jid et
Encl KARL J. DAUBEL

Colonel, MS
Director, Environmental Quallty

CF.

HQDA(DASG-PSP} (wofenci)

Cdr, DDMT {2 cy) (wi/encl)

Cdr, DDEAMC, ATTN: PVYNTMED Svc (w/encl)

Cdr, MEDDAC, Fort Camphell, ATTN: PYNTMED Svc (w/encl}
Cdr, USAEHA Fid Spt Actv, Ft McPherson {w/encl)
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DEPARTMENT OF THE ARMY
U.5. ARMY ENVIRONMENTAL HYGIEME AGENCY
ABERDEEM FROVING GADUND, MARYLAND Z21010-5422

ELFLY TO
ATTIMTION OF

HSHB-ME-SE

GROUND-WATER CONSULTATION ND. 38-26-0B15-87
COLLECTION AKD ANALYSIS OF GROUND-WATER SAMPLES
PEFENSE DEPOT MEMPHIS
MEMPHIS, TENNESSEE
8-10 DECEMBER 1986

1. AUTHORITY. Letter, DLA, OFSC-FQ, 21 May 1986, subject: Requirements
For USAEHA Mission Services, FY 87.

2. FPURPOSE. To assess the potential for ground-water contamination at
Qunn Field and establish the ground-water quality in the area.

3. GENERAL.

a: Briefings. LT Porter conducted an entrance briefing on 8 December
1986 and an exit briefing on 10 December 1986 with Mr. Bill Lovejoy,
Environmental Office. :

b. Abbreviations and Definltions. An explaration of the abbreviations
used in this report is provided In Appendix &.

c. Background. Defense Depot Memphis Tennessee is located
approximately 0.75 miles south-southwest of the city of Memphis. It is a
OLA activity which recelves, stores, and ships DOD commodities for the
various services within the south-central {nfited States. The Dunn Fleld
area of DDMT s located across Dunn Road, north of the DOMT cantonment area.

4. FINDINGS AND DISCUSSION.

a. Geology.

) (1} Memphis is located in the Loess Hills, which paraliels the
eastern wail of the Mississippi River Valley., It is within the East Gulf
Coastal Plain section of the Atlantic and Guif Coastal Plains Province and
s included in a portion of the section called the Mississippi Embayment.
The Mississippi Embayment is a3 downwarped, partialiy downfaulted trough in
the Paleozoic rocks. The axis of the trough approximates the course of the
Mississippi River. The trough 1s filled with unconsolidated gravels,’
sands, and clays, ranging 1n age from Upper Cretaceous to Recent.
Untonsolidated sediments at Memphis are from 2,700- to 3.000-feet thick.
During the Tertiary and Quarternary Periods, streams transported sands,
gravels, sitts and clays. The sediment forms widespread terraces
superimposed on older Tertiary deposits. MWindblown silts and clays (Loess!
comprise the presently exposed ground surface in the Memphls area.
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(2) ODefense Depot Memphis is In the Memphis-Grenada~Loring-soil
assoctation which is characterlized by nearly level to sloping, welli-drained
and moderately well-drained, silty solls on broad uplands. The soils in-
this association developed in silty deposits more than 20-feet deep. The
soils at the DOMT are classified primarily as well graded sand wlth silty
materials. The northeast corner of Dunn Fleld consists of Memphis silt
loam, which is a well-drained siity soil. The upper zone of sofl in the
Dunn Fleld area contains solls of very low permeability. The potential for
migration of contaminants in these soils is minlma)l. Sandier zones, where
the flow of water 1s greater, are located at depths of over 30 feet below
the land surface. | |

b. Hydrogeology. The water-table aquifer at DDMT flows west toward
the Mississippi River. The drinking-water aquifer for Memphis is separated
from the shallow water-table aquifer by a relatively thick and widespread
semiconfining bed consisting primarily of clay. Part of the recharge to
the drinking-water aquifer may be derived from vertical leakage from the
water-table aquifer through the confining bed, or through local channels of
sand in the confining bed. If leakage from the water-table aguifer, due to
a sand channel, was occurring near & contamination source. barzardous
constituents could potentially anter the drinking water aquifer. Defense
Depot Memphis receives its water from the ¢ity of Memphis and does not
maintain any drinking-water wells.

c. Sampling and Analysis.

(1> In June 1982, USAEHA installed six monitoring wells in the
Dunn Field area to identify potential ground-water contamination which may
be emanating from the chemical storage sites (reference 8). During that
study, no significant ground-water degradation or contamination was found
In the Dunn Field area. However, that initia) sampling of the wells did
not include analysis for organic constituents so resampling was needed to
assess the ground-water quality in the area.

{2? To assess the ground-water quality in the area, ths existing
walls were sampled. The well locations and gqround-water cantours in the
Dunn Field area are shown in the Figure. Prier to sampling, approximately
three to five weli volumes of water were removed from each wall,. and water
leved, pH, and conductivity measurements were made. The samples were then
collected with a Teflon® bailer. The bailer was washed with laboratory
detergent and thoroughly rinsed with tap water and distilled water between
each well to avoid cross-contamination. All samples were fiitered and
preserved as appropriate in the field and kept on ice unth] they were
received by the Taboratory. They were refrigerated in the laboratory at
4 °C until analyzed.

®Teflon 1§ a registered trademark of E. [. DuPont de Nemours and Company,
Incorporated, Wilmington, Detaware. Use of trademarked names does not
lmply endorsement by the U.S. Army but is intended only to assist in
ldentification of a speciflic product.
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(3) The analysis of the ground-water samples taken from monitoring
wells MW3, MW4, MH5, MWE, and MH7? was performed, and the results are
provided in Appendix B. MW2 was also scheduled to be sampled, but the well
was dry at the time of the study. MWI was damaged before initial sampling
and could not be vsed. Each sample was analyzed for total metals,
purgeable organics, acid and base/neutral extractable organics, pesticides
and PCBs, TDS/conductivity, and pH. A complete tist of the parameters that
were tested for is in Appendix C.

(4) The results of the analyses reveal contamination of the
ground-water by severa) parameters. The NPDHR, MCL and MCLG were exceeded
by several purgeable organic compounds. The MCLG and proposed MCL for 1,1-
dichloroethene are both 0.007 ppm. This ievel was exceeded in MW {0.027
ppm> and MW7 (0.075 ppm). The concentration of trichlorcethene exceeded
the MCLG of O ppm In all of the wells, ranging from 0.004 ppm in MW4 to i
0.150 ppm in MW6, and exceeded the proposed MCL of 0.005 ppm in all of the
wells except MW4 (0.004 ppm). The MCLG of © ppm for carbon tetrachlaride
was exceeded in MW4 (0.004 ppm) and MWE (0.078 ppm}, and the proposed MCL
{0.005 ppm} was also exceeded in MH6. The proposed MCLG {0.070 ppm} for
trans-1,2-dichloroethene. was exceeded .in MWE (0.200 ppm). In addition to
these contaminants, the following purgeable organics exceeded the EPA-
recommended criteria for 107° cancer risk: tetrachloroethylene (exceeded
the recemmended criterta of 0.0008 ppm in all of the wells, ranging from
0.003 ppm in MM6 to 0.081 ppm in MW4); chloroform (exceeded the recommended
criteria of 0.00019 ppm in MH4, MKG, and MW?, ranging from 0.003 ppm to
0.019 ppm>; 1,1,2,2-tetrachloroethane [exceeded the recommended criteria of
0.00017 ppm in MWE €0.082 ppm}]; and 1.1 .2-Trichloroethane [exceegded the
recommended criteria of 0.0G06 ppm in MHG (0,004 ppm)]. These criteria are
the concentrations at which there is an estimated increase of cancer risk
of one in a million over a 1ifetime of consumption. All of the above
contaminants exceeded final or proposed drinking water regulations, or
recommended ¢riteria, which indicates a problem with the ground-water
quality. The ground water is not used as a drinking-water source however,
so these contaminants should not pose a significant threat to human health.

(5) The NSDHR criterion for manganese (Q.05 ppm} was exceeded in
MW (0.082 ppm2 and MWG (9.11 ppm). High manganese is abjectionable in
vater because of its effect on taste, staining, and spotting of plumbing
and laundered clothes. Manganese §s a problem from an aesthetic viewpoint
in grinking water, but it poses no threat to human health. The NSDWR
criterion for iron (0.3 ppm) was exceeded in al} of the samples, ranging
from 1,13 ppm in MWG to 1.4 ppm in MWS. Iron is a commoniy found
constituent in ground water, and its presence at the concentrations
indicated does not pose any significant environmental or health hazard.
The NSDWR criterion for TDS (SQ0 ppm} was exceeded in the sample from well .
MWE (1670 mg/L>. High levels of TOS can cause aesthetic preblems in .
drinking water; however, TDS poses no threat to human health. The pH of
all of the samples was outside the NSDWR recommended range (6.5-8.5). The
pH ranged from 5.1 in MW3 to &.3 in MH?. The pH of ground-water variesg
greatly, and the slightly low pH of the samples from these wells could be
naturally occurring and shoutd not cause any environmental problems in the

ared.
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(6) Because the ground-water 1n the area of Dunn Fileld 1s not used
as a drinking water source, the contamination found in the area should not
present any serlous threat to human health. The flow of the ¢ontaminated.
water-table aguifer 1s offpost to the west toward the Mississippi. Most of
the contaminants 1n the grcund water are purgeable organics that would
volatilize out of the water when 1t gischarges inte the river. However, a
quarterly monitoring program including analysis for purgeable organics
should be implemented for 1 year to fully evaluate the quality of the
ground water and to identify any changes in its quality.

5. CONCLUSIONS. The ground water in the Cunn Field area is contaminated
with purgeable organics but does not pose a serious threat to human hzalth.

6. RECOMMENDATIONS. Te ensure good environmental practice, the following
recommendation is made: Impltement a quarterly monitoring program to
evaluate future changes in the quality of the ground water in the Dunn
Field area. ' :

7. REFERENCES. A list of references used in this report is included in
Appendix Q. -

8. TECHNICAL ASSISTANCE. Questions regarding the findings and
racomnendations of this repert may be referred to ILT Greg Porter or o
Chief, Waste Cisposal Engineering Division, this Agency, AUTQVON 584-2053.

EGGRY S. PORTER

ILT, WS
Sanitary Engineer
Haste Disposal Engineering Division

APFROVED:

A
ICHARD L. KUSSMAN
MAJ, MS
Chief, Waste Disposal Engineering Division
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Ag
As
Ba
Ca
Cd
Cr
Cu
DA
DDMT
DEX

Disposal

OLA
DNB
2,4-DNT
2.6-DONT
poD
EPA

EP Toxicity

APPENDIX A
ABBREVIATIONS

Silyer

Arsenic

Barium

Cadmium

Cadmium

Chromium

Copper

Department of the Army

Defense Depot Memphis Tennessee

Director of Engineering and Housing

The discharge, deposit, injection, dumping,
spilling, leaking, or placing of any solid waste or
hazardous waste into or onto any water or land so
that such waste or any constituent thereof may enter
Into the environment or be emitted Into the air or
discharged into any waters, including ground waters
Defense Logistics Agency

Binitrobenzene

2, 4-Dinitrotoiuene

2.6-Dinitrotoluene

Department of Defense

U.5. Environmental Protection Agency

A ¢haracteristic of a waste that is capable of
causing death or severe temporary or permanent
damage of a organism by the ¢concentration of a

contaminant (listed in Table I of 40 CFR 261.24)
from the extract of a sample waste

A-1
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Fe Iron

ground water Water under earth's surface that is free to move
under the Influence of gravity

ground-water table Upper surface of a body of ground water .

Hg Mercury

HHMX 1, 3, 5, 7 - Tetranitro - 1, 1, 5, 7
tetraazacyclooctane

MCL Maximum Cantaminant Leve!

MCLG Maximum Contaminant Level Goa)

mg/L Millligrams per liter

Hn Manganese

Na . Sodium

N Nickel

NPDWR National Primary Drinking Mater Regulations

NSDWR Rational Secondary Drinking Water Regulations

Pb Lead

PCB Polychlorinated bipheny!l

ph Tha negative logarithm of the effective hydrogen ion
concentration used in expressing both acidity or
alkalinity .

poorly graded A soil that consists predeminantly of one size of

soil particle, or it has a wide range of sizes with
some intermediate sizes obviously missing

pom Parts per million

RCRA Resource Conservation and Ragavery Act
RDX 1.3,5-trinitro - 1.3,5-triazacychlohexane
Se Selenium

TDS Total dissoived solids

A-2
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TEP Toxlc Extraction Procedure. Synonymous with.EP
Toxictty

Tetryl 2.4 . 6-trinitrophenyl=-methylnitramine

TNB Triniltrobenzene

TNT 2,8,6,-trinitrotoluene

uniform qgraded seil A soil where the grains are nearly all the same size

USAEHA U.5. Army Environmental Hygiene Agency

In Zing

A-3
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APPENDIX B

CHEMICAL ANALYSIS

TABLE B-1. WATER LEVEL INFORMATION {MEASURED FROM THE TOP OF THE WELL
CASING)
MH2 M3 MW MHS MWB M7
Depth to Hater DRY g2' 1" 105" 411" cg'4" 643"
TABLE B-2. GENERAL CHARACTERISTIC DATA
TTE I MRS I MW7
Conductivity {pmhos/cm} 318 . 247 290 2481 261
TDS {mg/L} 284 -208 245 1670 222
pH 5.1 5.2 6.2 56 6.3
TABLE B-3. TCTAL METALS (ppm).  ALL SAMPLES WERE PREPARED FOLLOKING EPA
METHOD 200.0
EPA Detection
Me thod Limits MW3 Mid MHS MHB MHT
Ba 200.7 0.010 0.135 0.129 Q.155% 0.674 0.107
Cr 200.7 0.020 BDOL BOL 0.022 0.027 80L
Fe 200.7 Q.100 2.03 2.40 11.4 1.13 0,760
Mn 200.7 0.030 BOL B0OL 0.082 . 110 BOL
Hg 245 2 0.0002 0.0004 0.0002 BOL BOL 0.0002
Na 200.7 0.500 20.7 24.2 23.8 34.2 16.¢
Ph 239.2 0.001 .006 0.003 0.012 BOL 0,004
e 210.2 0.001 0.001 BOL (. 001 BDL Q. 001
in 200.7 g 0.048 0.074 0.079 a.07% 0.043

.010

80L - Below detectable limit
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TABLE 8-4. PURGEABLE ORGANICS (ppm}. ALL SAMPLES WERE ANALYZED FOLLOWING FPA

METHOD 624
Detection
Limits MW3 MWa MHWS MHA MW7
1,1-Dichloroethene 0.003 0.027 8oL EDL BOL 0.075%
1,1-Dichloroethane 0.003 BDL BOL BDL BDL 0.003
1.1,1-Trichlorosthane 0.003 3.004 BOL BDL BOL 0.009
Trichloroethene 0.063 0.018 0.004 0.007 0.150 0.015
Tetrachloroethene 0.003 0.029 0.087 0.027 0.003 0.039
Chlgroform {.0013 BOL 0.006 BDL 0.019 0.003
Carbon Tetrachleride 0.0012 BOL 0.004 BOL 0.078 EDL
Trans-1,2-Dichloroethena ©.0D3 BOL BOL BOL {.200 BDL.
1,7,2.2-Tetrachloroethane Q.003 BOL BOL BOL 0.082 BOL
1.4, 2-Trichlgroethane 0.003 BDL BOL BOL 0.004 BOL

NOTE: No other purgeable organics were detected.
BDL - Below detectable 1imit.

TABLE B-5. ACID EXTRACTABLE ORGANICS ¢ppm). ALL SAMPLES WERE ANALYZED
FOLLOWING EPA METHQD 625

Detection
Limits M3 M4 MWS MHG MH7
4,6-Dinitro-0-Cresol ¢.250 ROL TRC BOL BOL BDL
4-Nitrophenol ¢.025 BOL TRC 8oL ROL BDL
P-Chiorp-M-Cresol g.025 BDL TRC BOL BOL BDL
Pentachlorophenal 0.025 BOL TRC BDL BOL BDL
2.4, 6-Trichigropheno] 0.025 BOL TRL BOL BOL BDL

NOTE: No other acid extractable organics were detected.
TRC = Trace amount detected.

BDOL = Below detectable 1imit.
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TABLE B-6. BASE/NEUTRAL EXTRACTABLE ORGANICS (EPA METHOD 625)

No base/neutral extractable organics were detected in any sample.

TABLE 8-7. PESTICIDES AND PCBs {(EP& Methad 608)

No pesticides or PCBs were detected in any sample.
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APPENDIX C

CHEMICAL PARAMETERS ANALYZED

TABLE C-1. PURGEABLE (VOLATILE} ORGANICS, IN ppb (ug/fL)}

Detection Limits

Z-chloroethylvinyl ether
chlaraomethana

brememe thane

vinyl Chloride
chloroethane

methyiene chloride
1,1-dichloroathene
1,1-dichloroethane
trans-1,2-dichloroethene
chloroform
1,2-dichloroethane

1,1, 1-trichlorgethane
carben tetrachloride
bromodichloromathane
1,2-dichigropropane
trans-1,3-dichloropropeng
trichloroethyliane
benzene
cis-1,3-dichloropropene
1,1,2-trichlorcethane
dibromochloromethane
bromoform
tetrachloroethene
1,1,2,2-tetrachloroethane
toluene

chlorobenzene
ethylbenzene
trichlorofivoromethane

Lo bt Lk Lad Lot bod Lol Lol Cad Gof Lot Lok Lab Lod £ €00 0ol €ud L3 Lod Db Lo Lol fnd Gad £ L
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TABLE C-2. ACID EXTRACTABLE ORGANICS, IN ppb {(ug/L)

Detection Limits

Z-chloraphenol 25
phenol 25
2-nitrophencl 25
2,4-dimethylphenol 25
2.4-dichlorophenol 25
4-chloro-3-methylphenol 25
2.4.6-trichlorophenal 25
2,4-dinitrophengi 250
4-nitropheng} 25
Z-methyl-4 6-dinitrophenol 250
pentachlorophenol 25

TABLE C-3. TOTAL METALS - IN mg/L (ppm)

Detection Limits

Ag 0.020
As 0.005
Ba 0.010
Cd 0.Q01
Cr 0.020
Cu 0.020
Fe 0.100
Mn 0.030
Na 0.500
Ki 0.100
Ph Q.001
Lte d.001
Hg 0.0002
In 0.0%0

TABLE C-4. GENERAL CHARACTERISTIC DATA

Conductivity
05

pH

Hater Level
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TABLE C-5. BASE NEUTRAL ORGANICS, IN ppb {(pg/L)

Detection Limiks

N-nitroesodimethylamine 10
bis (2-chloroethyl) ether 10
1,3-dichlorobenzene 10
1, 4-dichlorobenzene 10
i,2-dichlorcbenzene 10
bis {2-chloroisopropyl) ether 10
hexachlgroethane 10
N-nitrosodi-n-propylamine 10
nitrobenzene 10
Isopharane 10
bis {2-chloroethoxy) methane 10
1,2.4-trichloraobenzene 10
naphthaiene 10
hexachlorobutadiene 10
hexachlorocyclopentadieng ) - 10
2-chloronaphthalene : 10
acenaphthylene 10
dimethyl phthalats 10
2.6-dinitrotoluens 10
acenaphthene 10
2. 4-dinitrotaluene 146
fluoreng 10
4-chlorophenyl phenyl ether 10
diethyl phthalate 10
1,2-diphenythydrazine 10
N-nitrosodiphenylamine 10
4-bromophenyl phenyl ethear 10
hexachlorchenzens 10
phenanthrene 10
anthracene 10
di-n-butyl phthalate 10
flygranthene 10
pyreneg 10
benzidine 10
butyl benzyl phthaiate 10
benzo {a} anthracene 10
chrysene 10
3.3-gichlgrobenzidine . i0
bis {2-ethylhexyl} phthalate 10
di-n-octyl phthalate 10
benzo (b) flucranthene 10
benzo (K} fluoranthens 10
benzo (a) pyrene 10
indeno (1,2,3-cd) pyrane 25
dibenzg (a,h) anthracene 25
tenzo (ghi) perylene : 25

Z-methylnaphthalene 19




8 18

Ground-Water Consultation No. 38-26-0815-87, DDMT, TN, B-10 Dec 86

TABLE C-6. PESTICIDES and PCBs, IN ppb fpg/L

Detection Limits

ALPHA-BHC 10
BETA-BHC 10
GAMMA~BHC 10
DELTA-BHC 10
4.4'-00D 10
4.4'-DDE 10
4.4'-D0T 10
aldrin 10
dietdrin 10
ALPHA-ENDQSULFAN 10
BETA-ENDQSLLFAN 10
endosulfan sulphate 10
endrin 10
endrin aldehyde 10
heptachlar . 10
heptachlor epoxide 10
cthlordane 10
FCR-1242 50
PCB-1254 50
PCB-1221 50
PCB-1232 S0
PCB-1248 50
PCB-1260 50
PCB-1016 50

toxaphene 500
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