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_Director

Defense Logistics Agency
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Alexandrla, VR 22304-6]00

EXECUTIVE SUMMARY

The purpose and a summary of the reco_endahions of the enclosed report
Follow:

a. Purpose. To investigate possible metal, pesticide, and other or

ganic and inorganic co_tamlaation of Fire Reservoir waters, sediment, and

associated Fish species cn Defense Depot Memphis, MeMphis, Tennessee.

b. Recommendations. The Following recommendations are based on gOOd

_nviconme_tal practices: Keep the Flee Reservoir off limits to Fishing,
and _hd the source of the pesticides and polychlorinated biphenyls.
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Cdr, HEDDAC, Ft Campbell (PVNTMED Svc) (2 cy) (wlenc1)
Cdr, DDEAMC (PVNTHED Svc) (w/encl)

CPr, USAEHA Fld Spt Arty. Ft HcPherson (w/encl)
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I. AUTHORITY. Letter, DLA, DLA-HS, 4 October 1985, subject: USAEBA
Misslon Services, FY 86.

2 REFERENCES. See Appe_dlx A.

3. PURPOSE. To Investlgate possible metal, pesticide, and oLh_r organic

and Incrganlc contamination of Fire Reservoir waters, sedlmeat, and asso-
Ciated fish species on DOMT.

4. GENERAL.

a. AbbreviaL_ons and Deflnltions. See Appendix B.

N Personnel Contacted.

(I) Mr. Ulysses Troitt. Deputy Director, Installation Services,
DDMT.

IF) MAJ Douglas R. Lamothe, US Acmy. ChleC, DEH, DDMT.

(3) Mr. Dll] Lovejoy, Environmental COOrdinator, GEH, DDMT

(4) Mr. Thoma_ Sumdas, Chief, Operatlo_s and Maintenance Branch,
DEH, DDNT.

IS) Mr. Charles Dunaway, Chief, Roads, Railroads, GrounDS,
Entomology, and Refuse Sections. DES, DDMT.

I6) Mr. Jewel Edwards, Entonology Supervisor, DES, ODMT

I Use of trademarked names does not imply endorsementby the US Army _UL _s intended only to assist in
Identiflc_tion of a _pecific product. I
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c. Study Personnel.

(1l CPT Richard N. Nhlteslde, Environmental Sc_en:e Offtcer, who
has stnce departed USAEHA.

(2) Mr. Carl A..8ouwkamd, Apuatle Biologist. _ED. USAEHA.

d. Background. The ODMT enc_passes 642 acres and is located wlthh
the city limits of Memphis, Tennessee. The major mission of DOMT Is
storage and distribution of supplies common to all Amerlcan miHtary
services and some civilian agencies located In tde south cenPral United
States. Stock Items include Food, clothing, electronics, petroleum
products, and general construction. Industrial. and medical supplies
(reference 4). The DDMT surface waters Include the F;re Reservoir (3.95
acres) and a small pond (0.1 acre) on the golf course. Inf]uent to the
Fire Reservoir Includes golf course runoff and efflueat from a storm sewer
system that collects discharge from approxlmate]y one-third of the Instal-
lation storage facULties anB adjacent areas. The small pond on the golf
course primarily receives r_noff from part of the golf course, open area,
a_d two nearby parking lots. Overflows From these Impoundments dtscBarge
[o separate storm drains that eventually empty into the MIssissippi River
via Nonconnah Creek (reference 4).

e. Sample Site Loeatfons. See Appendix C.

f. Methods See Appendix _ For analytical methods used and Appendix E
f_r characteristics studied at each sample stte. Water and sediment grab
samples were collected at each sample location. BddiL1onal water grab
samples were collected at each sample site following a period or heavy
rainfall, Precipitation during the study caused the flow into the Fire
Reservoir and small pond (totally stormwaher) to bring the water level up
severa] Inches and overflow slgnlflcantly. Rater and sedlment samples were
preserved and returned to USAEHA for analysis. Fish were collected _n the
Fire Reservoir a_d the small pond using experimental gill and dlp nets,
Fish samples were prepared (Filleted), preserved (frozen), and returned to
USAERA for analysis.

5. FINDINGS AND DISCUSSION. The results are presented in Appendix F
through N.

a. BaLer Analysis, Results from water analysis Indicated that the
Fire Reservoir and the small pond were relatlvely free of Lestsd pollutants

(Appendix P, |. J, and K). Base neutral and acid extractable organics, and
metals were not detected In waters from the Fire Reservolr or small pond
during either sampling period (Appendlx G and J). Pesticides were not
detected In Phe Fire Reservoir or pond water duHng the Initial sampling
period (Appendix K). _owever, tn the second sample period during the heavy
rainfall. DDT was detected In the Plr_ Reservoir at sample site i (0.85
_g/L) along w_th trace an_unts of DOE and DOg, The level of DDT detected
at this site approached the mean acute aquatic life toxicity level of 1.1
pg/L (reference 2). However. the acute toxicity level for catfish (the

2
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species IQ the,Fire Reservoir) and goldfish (the spectes In the small pond)
was 17.4 and 180 pg/L, respectively. Sample site 1 was the stor_ater
Influent site to the reservoir. Detection of OOT at this site Followlnq
ralnfal_ Indicated an active Source o? this _estlclde entering the reser-
voir since DOT exposed to the environment For a period cF time changes form
to a combination of DDE and DDD. Inorganic and physical parameters were
within the &ccept&ble range For a_uatlc life (Appendix E). _owever, de_
tection limits for cyanide i0.01 mg/L) were abov_ aquatic life crlterl_
levels (0.0052 mg/L, reference 1). Therefore, cyanide may be present In •
waters above the crlterSa level, hut there was nQ reason to suspect any
contamination.

b. Sediment Anal_sis. Results From sediment analysis Indicated that
several m_tais (cadmium, chromium, copper, lead, and zinc) and pesticides
(chlordane a_d DDT) were at higher concentrations In the sediments of the
Fire reservoir than the _ediments of the sma]] pond (Appendix H and L).
The levels found In the small pond were extremely stmtlar to that found In
the sediment of several previous Agency studies Indicating that .Indeed the
concentrations in the F)re Reservoir were somewhat elevateP over the norm.
However, the metals analyzed ?or In the water were all below detection

limits at the time of this study indicating the metals were accumulatln_
in the sediments without being a water qu_11ty problem, lhe low concen-
trations In the supernatant indicated that the metals were effectively
bound up In th_ _ediments. The pesticide residues found i_ the sediment
of the Fire Reservoir were both p_rsistent (chlordane and DDT).

c. Fish Tissue Analysis. Results of ftsh tls_ue analysis For metals
indicated the catfish i_ the FIr_ Reservoir showed no bioacc_mulatio_ of
metals over that of the goldfish In th_ small pond at the sta_ed detection
limits (Appendix _). The pesticide r_sidue_ were higher in the catfish o?
the Fire Reservoir than the goldfish of the small pond (Appendix M). The
worst-case fish sample added up to 23_6_ mg/kg DOT ÷ breakdown product_,
an_ the FDA actio_ level Is S m_/kg. The worst-case F_sh sample for
ch)ordan_ was 2.13 mg/kg in the F_re Reservoir and 0.6 mg/Kg In the small
pond and the FDA action level was 0.3 mg/kg (reference 3) The actio_
level For dLeldFi_ was 0,3 m_/kg, and one of the catfish from the _lre
Reservoir contained 0.31 mg/kg. The PCBs were questionably high in both
the Fire Reservoir and s_all pond. The action level is _ot given for
Fish, but helng a carcinogen, any exposure to PCB Is a risK. Chlorpyrlfos
(Du_sban®) was detected In the catfish Fro_ the Fire Reservoir. _hlle
reference 3 specifies no action level for chloropyrt?os, the P_d _nd Drug
APminlstrat_o_ ca_ take action at any concentration detectable for this
pesticide. The fish should not be eaL_n from either water body There
must be an active source (other than pest spraying) Fo_ DDT since DDT
changes to DDD and DDF (breakdown products) when exposed to the environment
For any length of tl_e. Hiqh percentages of DDT _er_ Found In the runoff
going into the Fire Reservoir, sedl_ and in--the_ - ti_lle, Since DDT
Is no longer used, the source mu_t be other than normal environmental
_e_lduaIs. Chlordane, dieldrin, a_d ChlorpyrlFos are often used because of
their persistence making them gOOd for termites, ants, and household pests,

® Oursban Is a _egJstered trademark of DOW Chemical Company, Midland,
Michigan•

3
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APPROVED;

CARL A. BOUNKAMP

Aquatic Blolog_st

Nater Ouallty Englneerlng Oivision

LTC, M LER

Chlef, Hater Quality Engineering Division
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APPENDIX A

REFERERC_S

1. Hater Quality Crlterla; Availability oF Documents; 50 Federal Register
(PH) 3D784-30796, 29 July IgBS.

2. Amblent Hater Quality Crlteria, October 1980, E_vlronmental CrSterla

and Assessment Offlce, Nashlngton. DC.

3. Food aed Drug Administration. January 1985, Action Levels for Poisonous
or Deleterious Substances In Human Food and Anlmal Feed.

4. Letter. US Army Toxic and Hazardous Materla]s Agency, DRXTH AS, 16 July
1982, subject: Installatlon Assessment of Defense Depot Memphis, Memphis,

Tennessee, Report NO. 191,

5. LehPer, USAEHA, HSHB-EA-A, 25 November ISBS, subject: Environmental

Audlt NO. 43 21-1387-86, Defense Depot Hemphis. Memphis, Tennessee, 8-18

July 1985.
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APPENDIX B

ABBREVIATIONS AND DEFINITIONS

Associatlon of Offlclal Analytical Chemists

benzene hexachlorlde
calclum carbonate

dlchloro-dlphenyl-dJchloro-ethane, breakdown

product of DOT

dlchloro-dlphenyl-dichloro-ethene, breakdown

product of DDT
Defense Depot Wemphis Tennessee

dlchloro-diphenyl-trlchloro ethane, banned
persistent pest]clde

Directorate of Engineering and Houslng

Defense Lcgistlcs Agency

ethylenediaminetetraacetlc acid
US Environmental Protection Agency

Food and Drug Administration

fiscal year
hexachlorobe_zene

milligram per kilogram

milligram per liter
p_lychlorlnate biphenyl, a common _ndustrlal

pollutant

the negative logarithm of the effective hydrogen
ion concentration used In expressing both acidity

and alkalinity

United States Army Environmental Hygiene Agency

Rater Quality Engineering Divlslon

B-I
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APPENDIX E

CHARACTERISTICS STUDIED

DDMT %0-14 MAR B6

Sample Slte

Ch&racterlstlc I 2 3 4 5

OlssoIved Oxyge_

Temperature

pH

Conductlvlty
Chlorldes

Cyan%des
Sulfates

B_ochemlcal Oxygen Oem_d

Total Organic Carbon

Ammonia Nitrogen

Total Kjeldahl Rltrogen

Nitrate Nltrlte Nitrogen

Total Phosphate Phosphorous

Grease and 011

Alkallnity

_ardness

Metals*

Organic Pr_orlty Pol_utants _
Pesticides*

* The metals and pesticides were analyzed on fish" tissue from the Fire

Reservoir and sma%l pond. The list of met_l_, organic priorlty pollutants

and pesticldes are presented in Appendix G, J, and K.
w - Mater grab samples taken 11 and 12 MaFc_ 198E, before and after a rain.

s - Sedlment sample collected II March 1986.

E-l
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APPENDIX F

GEHERAL CHEMICAL AND PHYSICAL HATER QUALITY DATA FROM

FIRE RESERVOIR AMD SMALL POND, DDMT, I0-14 MARCH 19R6

Characteristic Sample Date Sample Site*
Unlt (March) 1 Z 3 4 5

Dlssolved Oxygen ]I 10.4 10.g II.0 11.5 15.6
mg/L 12 g.8 I0.I 10.3 10.0 7.6

Temperature 11 14.0 14.2 13.7 13.9 17.1

°C 12 14.0 13.7 1317 13.7 14,g

pH 11 6.B 7,6 8.2 8.2 9.6
Standard Unlts 12 8.0 8.6 8,5 8.6 8.5

Conductivity 11 77 77 77 77 97

pmhos/cm ]2 g3 74 75 " 74 60
Chlorld_s 11 1.3 1,5 1.6 1.3 2.0

mg/L 12 1.5 ¸ 1.2 1.9 1.1 I.S

Cyanlde 11 (0.01 <0.01 <O.Ol <0.01 <0.01

mg/L 12 <0.01 <0.01 _O.Ol <0.01 <0.01
SulFates 11 11.5 11.Z ll.N 11,0 ?,Y

mgiL 12 li.1 11.0 12.1 iI.2 6.4

Blochemlcal Oxygen Demand 11 3.6 3,9 3.5 3.6 _0.3

mg/L . 12 3.I 3.6 42 3.9 16.0

Total Organlc Carbon 11 19.4 16,B 17,1 (7.3 16.B

mg/L 12 18.9 17,0 19.$ 17.3 23.4

A_mo_la H1trogen ]I 0.023 0.22 0.23 0.26 0.3Z

•g/L 12 0.33 0.63 0.51 0.58 0.11

Total Kjeldah1-Nitrogen 11 0.91 0.89 0,01 1.6 0.90

mg/L 12 1.6 0.91 0.50 0.$4 4.2

Nitrate H1trlte Hitrogen ]I 0.16 0.16 0 19 _ 0.15 0.og

mg/L 12 0.97 0.26 0.25 0.25 0.30
Total Phosphate Phosphorus II 0.047 0.035 0.045 0,067 0.61

•g/L 12 0.12 0.006 0.096 0.085 0.46
Grease and Oil Ii _5.0 _5.0 93 lo.g <5.0

mg/L 12 <5.0 48 23.2 13.9 <5.0

Alkallnlty (as CaCO_) I_ 26.0 25.1 2g,o 27.0 23,1

mg/L 12 24.1 23.1 25.1 23._ 23.1
Hacd_ess (as CaCO_) 11 31.3 29.3 91,3 29.9 21 2

mg/L 12 39.4 32.3 27 3 29.3 24.3

F-l
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APPENDIX G

METAL ANALYSIS OF HATER FROM FIRE RESERVOIR AND SMALL POND,
DDMT, 10-]4 MARCH 1986

Detection Sample Sample Site"
Metal Limit (mg/L) Date (March) 1 2 3 4 5.

Antlmony 1.0 ll&12 BOL BDL BDL BDL BDL

Arsenic 0.01 ll&12 BDL 8DL BOL BDL BDL

Bery111um O.OS 11&IZ BDL BDL BDL BDL BDL

Cadmium D.OES II&lZ BDL BDL BDL BBL BDL

Chromium 0.05 11&IZ BDL BDL BDL BOL 8DL

Copper 0.05 ll&12 BDL BDL BDL BDL BDL

Lead D.OS ll&]2 BDL BDL BDL BDL BDL

Mercury 0.002 II&12 BDL BDL BOL " BDL BOL

Nickel 0.05 II&12 BDL BDL BDL BDL, BOL

Selenium 0.01 II&12 BDL BBL BDL BDL BBL

Yhalllum O.Ol 11&IZ 8DL BDL BDL BDL BDL

Zinc 0.05 11&12 BOL BDL BOL BDL BDL

* See Appendix C for Sample slte locations.
BDL - Below detectable limit

G-I
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APPENDIX H

METALS IH SEDIMENT AND SEDIMENT SUPERNAIANT

FROM tIRE RESERVOIR AND SMALL POND, ODNT, I0-14 MARCH 1066

Sample Sample Site*

Metal Units Type I 2 3 4 5

Antimony mglL S <I.O . <1.O <I.O (I.O <l,O
mglKg 0 <0.3 <0.3 <0.3 (O.3 <0.3

Arsenic mglL S <O.Ol <O.Ol <O.01 <0.01 <0.0l

mg/Kg D 16.9 17.7 13.5 20.B 23.1
Berylllum mg/L S <0.05 <0.05 <O.O5 <0.05 <0.03

mg/Kq D <I,3 ¢1.3 <1 3 <1.3 <l.S

Cadmlum mg/L S (O.O25 <0.025 <0.025 <0.025 <0.025

mg/Kg D 4.3 4.9 6.2 4.9 1.8

Chromlum mg/L S <0.O5 <0.05 <0.05 _O.05 " <O.OS

mglKg D _66 50,O 74.O 52.O ll.O

Copper mg/L S <O.O3 <O.O3 <0,05 <O.O5 <O.OS

mg/Kg D 66,6 84.4 70.5 81.0 39.8

Lead mglL S <O.O5 <O.O5 <O,O5 <0.05 <0.05

mg/Kg D 550 260 240 250 79

Mercury mg/L S 0.02 0.13 0.04 0.04 0.04

mg/Kg D 0,24 0.40 O.42 0.27 O,36

N]ckel mg/L S <0.05 <0.05 <O.OS <0.O5 <O.O5
mg/Kg D 21.7 21.7 22 5 21.7 16.3

Selenium mg/L S (O.O1 <O,O1 <O,01 <O.O1 <O.OI

mg/Kg 0 <0.25 <O.2S <0.25 <0.25 <O.25

[hallium mglL S <O.O1 <O.01 <O.01 <O.O1 <0.01
mg/Kg D (O.25 <0.25 <0.25 <O.25 <0.25

Zinc mglL S <0.05 <O.OS <O.O5 <0.05 <0.05

mgiKg D BOl 766 643 768 195

• See Appendix C for sample
S - Supernatant

O - Dry Height of sediment

site locations.
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METALS IN FISH TISSUE (FILLETS) FROM FIRE RESERVOIR AND SMALL POND,
DOMT, 10-14 MARCH 1986"

Sample
Catfish from Fire Reservolr Goldfish from Pond

Metal (mg/kg) A B C D A B

Antimony <0.992 (0.954 (I.05 <1.00 <0.992 <0.978

Arsenic <0.992 <0.554 <1.05 <I.00 <0.992 <0.978

Beryllium <0.198 (0.191 <0.209 <0.200 <0.158 <0.196

Cadmium ¢0.099 <0.095 <0.I05 <O.]DD (0.099 <o.ogB

Chromium <2.98 (2.86 <3_14 ¢3.00 <2.98 (2.94

Copper <3.97 50.8 <4.1B <4.00 <3_R7 (3.91
Lead 0.794 ].IS 0.628 <0.200 0.397 <O.IR5

Mercury <0.059 <0.038 (0,042 <0.040 0.238 ' 0.535

Nickel <9.92 <9.54 <10 5 <lO,O <9.92 <9.78

Selenlum (0.198 <0.]91 <0_209 <0.200 <O.]RB (0.195

Thallium <0.198 <0.191 <0.209 <0.200 <0.198 <0.195

Zinc 3_57 19.8 3.97 3.80 15.9 IO.B

I-1
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APPENDIX K

DETECTION LIMITS FOR PESTICIDE RESIDUES" ANALYZED IN RATER FROM

FIRE RESERVOIR AND S_LL POND, ODMT. 10-]4 MARCH ]986

Pestlclde Deteetlon Limit _qlL

Aldrln 0.16

Alpha BHC 0.20
Beta BHC 0.20

Chlordane (teeN) 1.20

Chlordane - CIS O.lE

Chlordane - Trans 0.16

Chlorpyrlfos 0.24

2,4-D (acid equiv.) B.80

O,P'-DDD 0.40

P,P'-ODD 0.40
O.P_-DDE 0.40
P.P_-ODE 0.40
O,P'-ODT 0.60

P.P'-ODT 0.60

Oiazlnon 1,00
Dieldrln 0.24

Endrin 0.04

HCB 0.80

Reptach]or 0.06

Heptachlor EpoxSde 0.16

L1ndane 0.08

Malathlon }.EO
Methoxychlor 1.60
Methyl Parathion 0.60

Mlrex® 0.04

Oxych]ordane 0.16
Parathion 0.40

PCB (Rroclor® 1242, 1248. 1254 and 1260) O,BO

Ronnel 0.20

SiIvex (acld equiv.) 0.50

2.4.5-T (acid equiv,) 0.50
Toxapbene 1.60

® Mlrex a registered trademark of Allied Chemica) Corp., Morristown, New
Jersey,

® Aroc]or is _ Fegistered trademark Of Monsanto CO.. St Louis, Hls_our_.

• Mater samples From both II and 12 March 19B6 were below detection limits

stated, except at Sample Site I on ]2 March 1986 where O.B5 _g/L of
PIR'-DDT was detected with track amounts of DDD's and DDE's that were below
detection limits.

R-I
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APPENDIX L

PESTICIDE RESIDUES IN SEDIMENT FROM

FIRE RESERVOIR AND SMALL POND, DDMT, I0-14 MARCH 1986

Detechlon Limit Sample Slte*

Pesticide mglkg l 2 3 4 S

A1dr_n 0_050
BHC (Alpha) 0.020

BHC (Beta) 0.060

BHC (Delta) 0.060

Chlordane 0.400

Chlordane (MAtab)? 0.400
D,P'-DDD 0.120

P,P'-DDD 0.I00

O,P'-DDE O.IEO
P,P' ODE D.IOO

O,P'-ODT 0.120

P,P'-ODT 0.150

Oiazlnon 0.052

Dieldrin 0.070

Endrin 0.130
HCB O.OEO

Heptachlor Epoxlde O.OEO
Lindane 0.024

Malathion O.OlO

Hethoxychlor 0.500

Methyl Parathion 0.030
M1rex 0.120

Oxychlordane 0,050
Parathion 0.020
PCB (Aroclor

]242, 1248, IE54 & 1260) O.IOO

Toxaphene 4.00

BDL BDL BOL ODL BDL

BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL

BOL BDL BDL BOL BDL

1.1] 2.$2 1.64 2.09 BDL

o.g5 1.34 0.77 0.g7 BDL

3.45 3.75 2.32 3.93 0.21
SOL BDL BDL BDE BDL

2.71 5.3] 4.22 4.75 0,22
O,IB 0.24 0.]8 0.21 BDL

0.77 O,BI 0.59 0.75 O.1S
BDL BOL BDL BDL BDL

BDL BDL BOL BDL BDL

BOL BDL BOL BDL BDL

BDL BDL BDL BDL BDL

BDL BDL BDL BDL BDL

BOL BDL BDL BDL BDL

BDL DDI BDL BOL BOL

BDL BDL BDL BDL BDL

BDL BOL BDL BDL BOL

BDL BDL BDL BDL BOL

BDL BOL BDL 80L BDL

BOL BDL BDL BDL BDL

BOL BOL BDL BOL BDL

BOL BDL BDL BDL BDL

* See Appendix C for sample site locations.

t Met_bolized/totai Constituents chlordane that Includes c_s and
chlordane.

BDL - Below detectable limit
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