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SUBJECT: Mater Quality Biologicai Study No. 32-24-0733-86, Investigation
of Fire Reservoir, Defense Depot Memphis, Memphis, Tennessee,
10-14 March 1986

I/Directnr

Defense Logistics Agency
ATTN: DLA-KS

Alexandria, va 22304-5100

EXECUTIVE SUMMARY

The purpose and a summary of the recommendatians aof the enclosed report
follow:

a. Purpose. To investigate possible metal, pesticide, and other or-
ganic and inorganic centamination of Fire Reservoir waters, sediment, and
associated fish spacies on Defense Depot Memphis, Hemphis, Tennessee.

b. Recommendations. The following recommendations are based on good
environmental practices: Keep the Fire Reservolr off limits to fishing,
and find the source of the pesticides and polychlorinated biphenyls.

FOR THE COMMANDER:

felip il

Encl KARL J. DAUBEL
Colonel, MS
Director, Environmental Quality

CF:

HQDA{DASG-PSP) (wolfencl)

Comdt, AHS {HSHA-IFM) (w/fencl}

Cdr, MEDDAC, Ft Campbel]l (PYNTMED Svc) (2 cy) {w/eacl)
Cdr, DDEAMC (PYNTMED Swve) (wlencl)

Cdr, USAEHA Fld Spt Ac¢tv, Ft McPherson {w/encl}
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DEPARTMENT OF THE ARMY
U. 5. ARMY ERVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND., MARYLAND 21010-8437

sL¥LY TQ
AT TENTION OF

HSHB-ME-WS

WATER QUALITY BIOLOGICAL STUDY NQ. 32-24-07133-86
INVESTIGATION QF FIRE RESERVQIR
DEFENSE DEPQT MEMPHIS
MEMPHIS, TENMESSEE
_10-14 MARCH 1486

T. AUTHORITY. Letter, CLA, DLA-HS, 4 QOctaber 1945, subject; -USAEHA
Mission Services, FY 85h.

2. REFERENCES. See Appendix A.

3. PURPOSE. To investigate possible metal, pesticide. and other organic
and Inorganic contamination of Fire Reservelr waters, sediment, and asso-
ciated fish species on DOMT,

4. GENERAL.

a. Abbreviations and Deflnitions. See Appendix B.

b. Personnel Contacted.

(1) Mr. Ulysses Truitt, Deputy Director, Installatiaon Services
DOMT.

(2) MAJ Douglas R, Lamothe, US Army, Chief, DEH, DDMT.
(1) Mr. 8111 Lovejoy, Envircnmental Coardinater, DEH, DOMT.

{4) Mr. Thomas Bumpas, Chief, Operations and Maintenance Branch,
DEH, DOMT. :

(3} HMr. Charies Dunaway, Chief, Roads, Railroads, Grounds,
Entomology. and Refuse Sections, DEH, DOMT.:

<6} Mr. Jewel Edwards, Entomology Supervisor, GEH, ODMT.

Use of trademarked names does not imply endorsement
by the US Army but is intended only to assist in
identification of a specific product.
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¢. Study Parsonnel.

(13 CPT Richard H. Whiteside,. Environmental Science Officer, who
has since departed USAEHA.

'

(2) Mr. Car)l A. Bouwkamp, Aguatic Biologist, WQED., USAEHA.

d. Background. The DOMT encompasses 642 acres and is located within
the c¢ity ilmits of Memphis, Tennessee. The major mission of DOMT is
storage and distribution of supplies commen to all American military
services and some civillan agencies Tocated in the south central United
States. Stock items include food, clothing, eslectrenies, petroleum
products, and general construction, industrial, and medical supplies
(reference 4). The ODMT surface waters include the Fire Reservoir (3.85
acres) and a small pond (0.1 acre} on the qolf course. Influent to the
Fire Reservoir Includes golf course runoff and effluent from a storm sewer
system that collects discharge from approximately one-third of the instal-
lation storage facilities and adjacent areas. The small pond on the goif
course primarily receives runoff from part of the golf course, open area,
and two nearby parking lots. Overflows from these impoundments discharge
to separate storm drains that aventually empty into the Mississippl River
via Nonconnah Creek (reference 4).

B. Sample Site Locations. See Appendix C.

f. Methods. See Appendix U for analytical methods used and Appendix E
for characteristics studied at each sample site. Water and sediment grab
samples were collected at each sample location. Additional water grab
samples were collected at each sample site following a period of heavy
rainfall. Precipitation during the study caused the flow into the Fire
Reservolr and small pond (totally stormwater} tc bring the water level uyp
several inches and gverflow significantly. Mater and sediment samples were
preserved and returned to USAEHA for analysls. Fish were collected in the
Fire Reservolr and the small pond using experimental gill and dip nets.
Fish samples were prepared (fllleted), preserved (frozen), and returned to
USAEHA for analysis. '

3. FINDINGS AND DISCUSSIGN. The results are presented in Appendix F
through M.

a. Hater Analysis. Results from water analysis indicated that the
Firg Reserveir and the small pond were relatively free of tested pollutants
(Appendix F, 1, J, and K). Base neutral and acid extractahle organics, and
metals were not detected in waters from the Fire Reservoir or small pond
during eithar sampting period {(Appendix G and J}. Pesticides were not
detected in the Fire Resarveir or pond water during the inltial sampling
period (Appendix K). However, in the second sampie period during the heavy
rainfall, DDT was detected in the Fire Reservoir at sampie site 1 (Q.85
ug/L) aleng with trace amounts of O0OF and DDD. The level of DODT detected
at this site approached the mean acute aquatic 1ife toxicity level of 1.1
g/t (reference 2). However, the agute toxicity level for catfish (the

2
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species 1n the 'Flre Reservoir} and goldfish (the species in the small pond}
was 17.4 and 180 pg/L, respectively. Sample site 1 was the stormwater
influent site to the reservoir. Detection of ODT at this site faliowing
rainfall indlcated an active source of this pesticide entering the reser-
volr since DOT exposed to the environment for a perlod of time changes form
to a combinatton of DDE and ODD. Inorganic and physical parameters were
within the acceptable range for aguatic 11fe (Appendix E). However, de-
tection limits for cyanide {0.01 mg/L) were above aquatic Tife criteria
levels (0.Q052 mg/L, reference 1. Therefore, cyanide may be presant in
waters above the criteria ievel, but there was nc reason to suspect any
contaminaktion.

b. Sediment Analysis. Rasults from sediment analysis indicated that
several metais (cadmium, chromium, copper, lead, and zinc) and pesticides
(chlordane and DDT) were at higher concentrations in the sediments of the
flre reservoir than the sediments of the small pond ¢Appendix H and L}.
The levels found in the small pond were extremely similar to that found in
the sediment of several previous Agency studies indicating that indeed the
concentrations in the Fire Reservoir were somewhat elevated over the norm.
However, the metals analyzed for in the water were all below detection
limits at the time of this study indicating the metals were accumulating
in the sedimants without being a water quality problem. The low concen-
trations In the supernatant indicated that the metals were effectively
bound up in the sediments. The pesticide residues found in the sediment
of the Fire Reservoir were both persistent (chlerdane and DDT).

c. Fish Tissue Analysis. Resuits of fish tissue analysts for metals
indicated the catfish in the Fire Reservoir showed ne bicaccumulation of
metals over that of the goidfish 1n the small pond at the stated detection
Timits (Appendix 1). The pesticide residues were higher in the catfish of
the Fire Reservoir than the goldfish of the small pond (Appendix M). The
worst-case fish sample added up to 23.64 mg/kg DOT + breakdown products,
and the FDA action level 15 5 mg/kg. The worst-case fish sample for
chiordane was 2.13 mg/kg in the Fire Reservoir and 0.6 mg/kg in the small
pond and the FDA action level was 0.3 mg/kg (reference 3). The action
tevel for dieldrin was 0.3 mg/kg, and one of the catfish from the Fire
Reservoir contained 0.31 mg/kg. The PCBs were questionably nigh in both
the Fire Reservoir and small pond. The action level is not given for
Fish, but being a carcinogen, any exposure to PCB Is a risk. Chlorpyrifos
(Dursban®) was detected in the catfish from the Fire Reservoir. HWnile
reference 3 specifies no action level for chloropyrifos, the Food and Drug
Administration can take action at any concentration detectable for this
pesticide. The fish should not be eaten from either water body. There
must be an active source (other than pest spraying) for ODT since ODT
changes to DD and DDE (breakdown products) when exposed to the environment
for any length of time. High percentages of DOT were found in the runoff
going_into the Fire Reservoir, sediment, and in the Fish tissue.  Since DOT

is no longer used, the source must be other than normal environmental
residuals. Chlordane, dieldrin, and chlorpyrifos are often used because of
their persistence making them good for termites, ants, and household pests.

@ Dursban is a registered trademark of Dow Chemical Company, Midland,
Michigan.
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6. CONCLUSIONS. The phystcal and chemical water quality in the Fire
Reservolr and the small pond were genazrally within acceptable ranges for
the support of aquatic 1ife. However, the persistent pesticides {chlordane
and BOT) far exceeded the action level for the safe consumption of fish,
The normalized bioconcentration facter for DDT is 17,870 and chlordane g
4.4448 (refarence 2). Also, concentrations of dieldrin, chlorpyrifos and
PCBs detected in the fish approach or slightiy exceed safe levels for human
consumption.

7. RECOMMENDATIONS. To ensure good envirgnmental practices, the following
recommendations are made: :

2. Keep the Fire Reservoir off limits to fishing {paragraph 5c). E
b. Locate the scurce of pesticides and PCBs (paragraph Sc).

8. TECHNICAL ASSISTANCE. Requests for services should be directed through
appropriate command channels of the requesting acttvity to the Commander,
US Army Environmental Hyglene Agency, ATTN: HSHB-ME, Aberdeen Proving
Ground, MD 21010-5422, with an information copy furnished the Commander,
US Army Health Services Commang, ATTN: HSCL-P, Fort Sam Houston, TX
78234-6000. Informal technical advice and/or assistance regarding this
report may be obtained from the ChieF, WQED, AUTOVON 584-3816/3554.

Cad &t By

CARL A. BOUWKAMP
Agquatic Blologist
Water Quality Englineering Division

APPROVED:

LTC, MS
Chief, Water Quaility Engineering Division
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APPENDOTX A

REFERENCES

1. MWater Quality Criteria; Availability of Documents; 50 Federal Reqgister
(FR) 30784-30795, 29 July 1985.

2. Ambient Water Quality Criteria, October 1980, Environmental Criteria
and Assessment Office, Washington, DC.

3. Food and Drug Administration, January 1985, Action Levels for Polsoncus
or Deletericus Substances 1n Human Food and Animal Feed.

4. Letter, US Army Toxic and Hazardous Materials Agency, DRXTH-AS, 18 July
1982, subject: Installation Assessment of Defense Depot Memphis, Memphis,
Tennessee, Repart No. 191,

5. Letter, USAEHA, HSHB-EA-A, 25 November 1985, subject: Environmental
Avdit No. 43-21-1387-86, Defense Depot Memphis. Memphils, Tennessee, 8-18
July 1985. ‘
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APPENDIX B
ABBREVIATIONS AND DEFINITIONS

ADAC Association of Officlal Analytical Chemists

BHC benzene hexachloride

CaC0,4 calclum carbonate

00D dichlero-diphenyl-dichlorpo-gthane, breakdown
product of DOT

ODE dichloro-diphenyl=dichloro-ethene, breakdown
product of DDT

DDMT Defense Oepot Memphis Tennessee

DT dichlero-diphenyl-trichloro-ethane, banned
persistent pesticide

DEH Directorate of Engineerting and Hous1ng

OLA Defense Logistics Agency

EDTA ethylenediaminetetraacetic acid

EPA US Epvironmental Protection Agency

FEA Food and Drug Administration

FY fiscal year

HCB hexachlorgbenzene

mg/kg milligram per kilogram

mg/L milllgram per liter

FCB polychlarinate biphenyl, & comman industrial
nallutant

pH the negative logarithm of the effective hydrogen

igon concentration used in expressing both acidity
angd alkalinity
USAEHA United States Army Environmental Hygiene Agency
HQED Water Quality Engineering Divisien
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APPENDIX C

SAMPLE SITE LOCATIONS
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APPENDIX D

ANALYTICAL HETHOODS

Characteristic Reference MWechod He thod

Dlssolved Deygen EPA 360.7* Electrochemical membrane
Temperature EPA 170.1" Thermometric
pH . EPA 150.1* Electrachemical
Conductivity M 225G+ ¥heatstone Bridge condugbivity
Alkalinity (a3 CaCQ,:» EPA 310.1* Tiirimetric to pH of 4.3
Hardnass (as CaCdy» EPA 130.2° Tiirimetric EDTA
Chlaritas SM A0BBY Tirimetric-mercuric nitrate
Sulfate EPA 175.4" Turpidimatric
Cyanlde, total EFA 335.2¢ Cpectrgphotometric, Hanual
Msrillation
Grease and 011 EPA 413.1" Llquid-liquid extraction,
gravimetric
Ammania Nitrogen EPA 350.1° Automated, phenate following
dist!ilation
Tokal Kjeldahl Nitragen EPA 351.3" Spectrophotometr!c
Mitrate-Nitrite X!trogen EPA 333.2° Automated, cadmium redugtian
Total Phosphate EPA 365.2* Spectrophotometric ascorbic
Phaospharus acid
Bicchemlcal Qxygen EPA 405.1* 5-day 20°C, membrane
Qemand
Tetal Organic Carbon EPA 4153.1* Combustion, infrared
Metals Elements Analysls ERA® Atomic Absorptlion, direct
asotration or Furnace
Mgrcury EPA 245 |* Manyal ¢old vapor technlque
Grganics, Acid EPA B25¢# Gas ChromatographyfMass
Extractable Saectragrapny
Organlecs, BaseiNeutral EPA 625 % Gas Chromatography/Mass
Extractable Sceccragraphy
Pesticides EPn EOBE Gas Chromatography
Hater EPAY
Sediment USAEHA"*
Fish ADACT+

* EFA B0/ 4-79-020, Methods for Chemical Analys!s of HWater and Hastes.
revlsed March 1983.

+ Americam Publlc Heatth Association, Standard Methods For the

Examinalion of Hater and Wastewater, i6cth ed. 1985,

7 EPA 600/4-R2-057, Test Methods For Organi¢ Chemical Analysis of Municipal
and fngustrlal Wastewater, July 1982.

§ EPA 608, ceveloped from Aressley,. T. A. and J. E. Longhottom, The
Qetermination of Carbonate and Urea Pesticides in Industrial and Municipal
Wastewaber, Methed §32, January 1982,

# EPA, Mathods for Organochlorine Pesticides and Chlorophenasy Acid
Herbicles in Drinking Water and Raw Source Water, July 1974,

" latter, USAEHA, HSE-RE/WP, 1B Febrvary 1977, subject: Pesticide
Konitoring Speclal Study ¥o. 44-0131-i7, Pesticide Recovery Stugies for
Evaluation of Department of the Army Pescicide Monitoring Program - Sofl
and Sediment Analiysis Metnodclogy. Part 1. Oetermination of Pesticide and
Palyenlarinated Blphenyl fecoveries from Soll Exiracted Tmmediacely
Following Fortification, October - December 1974, developed From Wiersman,
G. B., H. Tal, and P. F. Sand, "Pestlciae Residue Levels in Seills ia FY 89
- Mationai Spils Monltoring Program,” Posticide Monitor!ng Jowrnal ., 6{3):
194-228 (1972).

++ OFficial Hethod of Analysis. Sections 29.912 ¢E, 259.0%4 apd 29.0157,
Agrociation of Qfficial Anaiytical Chemists. 1975,

0-1
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AFPENDIX E
CHARACTERISTICS STUDIED
DDMT, t0-14 MAR 86

Sample Site
3 4 5

[ g%

Characteristic ]

Dissolved Oxygen
Temperature

pH

Conductivity

Chlorides

Cyanides

Sulfates

Bicchemical Quygen Cemand
Total Organic Carbon
Ammonla Nitregen

-Total Kjeldahl Nitrogen
Nitrate Nitrite Nitrogen
Total Phosphate Phosphorous
Grease and Qi1

Alkalinity

Hardness

Metals*

Organic Priority Pollutanks*
Pesticides*

I X I T E YT IIYXTEXELXIX
T X ¥ X ¥ ¥x o F f AKX EXL

X
L]
xX
1
¥ T X E X ¥ ¥ ¥ xX f X X xX X X X X
wr
v

3
E
AL LA LT s xET LTI Lx

T
L X X X X X XX ¥ x £%£ 3 I ¥ XXX

=
1]

ws

=,
v
w1

* The metals and pesticides were analyzed on fish tissue from the Fire
Reservolr and smatl pond. The iist of metals, organic priority pollutants
and pesticides are presented in Appendix G, J, and K.

w - Water grab samples taken 11 and 12 March 1986, hefore and after a rain.
s - Sediment sample collected 11 March 1986,
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APPENOIX F

GENERAL CHEMICAL AND PHYSICAL WATER QUALITY DATA FROM
FIRE RESERVOIR AND SMALL POND, DDMT, 10-14 MARCH 1986

Characteristic Sample Qate Sample Site”
Unit {March) 1 2 3 4 5
Dissolved Oxygen 1 10.4 " 10.9 11.6 11.5 15.8
mg/L 12 5.8 10.1 1.3  10.0 7.6
Temperature IR 14.0 14.2 13.7 13.9 17.1
*C 12 14.0 13.7 13.7 13.7 14.9
pH 11 6.8 - 7.8 3.2 8.2 9.6
Standard Units 12 8.0 8.6 8.5 8.4 8.5
Conductivity 11 17 77 77 77 97
pmhos /cm 12 83 74 75 - 74 60
Chlorides 11 1.3 1.5 1.6 1.3 2.0
mg/L 12 1.5 1.2 1.9 1.1 1.5
Cyanide 11 <0.01 Q.01 <0.01 <Q.01 <0.0]
mg/L 12 <0.01 <0.01 <0.01 <0.07 <0.00
Sulfates 11 11.5 11.2 11.6 11.0 1.7
mg/L 12 11.1 11.0 12.1 1.2 6.4
Blochemical Oxygen Demand 11 1.6 3.9 3.5 3.6 10.3
mg/L ) 12 3 3.6 4.2 3.9 18.0
Total Organic Carbon 11 19.4 16.8 17.1 17.3 16.8
mg /L 12 18.9 i7.0  15.8 7.3 23.4
Ammonia Nitrogen 11 0.023 0.22 0.23 0.26 0.32
mg/L 12 0.33 0.63 0.51 0.58 4.1
Total Kjeldahl-Nitrogen R 0.51 0.89 0.81 1.6 0,90
mg/L i2 1.6 0.51 0.%¢ 0.54 4.2
Nitrate Nitrite Mitrogen 11 .10 0.16 .19 . 0.15 0.08
ma/L 12 0.97 0.26 0.25 0.25 0.30
Total Phosphate Phosphorus 11 0.047 0.03% 0.045 0.067 0.6i
mgfL 12 0.12 0.086 0.096 0.085 0.46
Grease and 011 li ¢5.0 5.0 33 10.9 <5.0
mg/L 12 <5.0 43 23.2 13.9  <5.0
Alkalinity {as CaCD,? 1t 25.0 25.1 28.0 27.0 23.1
mg/L 12 24.1 23.1 25.1 231 23.1
Hardness (as CaC0.) 11 31.3 29.3 31.3 29.3 2t.2
mg /1. 12 39.4  32.3  27.3 29.3 24.3

* Sea Appendix C for sample site locations.
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APPENDIX G

METAL ANALYSIS OF WATER FROM FIRE RESERVOIR AND SMALL hOND,
DDMT, 10-14 MARCH 1986

Detection Sample Sample Site*

Metal Limit (mg/L) Date {March) 1 2 ] 4 5.
Antimony 1.0 . Ngz - BOL BOL BOL BDL BOL
Arsenic 0.01 11&12 BOL 80L BOL BDL BDL
Beryllium 0.05 1112 8DL BOL EOL BOL BOL
Cadmium 0.025 11%12 BDL BDL BDL BOL BODL
Chromium 0.05 11&12 gL B8DL BDL BDL BOL
Copper .05 11412 BOL BOL BOL BDL BDL
Lead 0.0% 11412 BOL BOL BDL BDL  8DL
Mercury 0.002 Pl1&12 BOL BOL BDL -~ BDL BOL
Nickel 0.05% 11812 BOL BOL BDL 8DOL- BOL
Selenium 0. 11&12 BOL BOL BOL &8DL BOL
Thallium 0.01 11812 8oL BOL BOL BOL BOL
Zing 0.05 11412 BOL BOL BDL BDL BOL

* See Appendix C for sample site locations.
BDOL -~ Below detectable limit
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APPENDIX H

METALS IN SEDIMENT AND SEDIMENT SUPERNATANT
FROM FIRE RESERVOIR AND SMALL PCND, OOMT, 10-14 MARCH 1986

Sample Sample Site*
Metal Units Type 1 2 3 4 5
Antimony mg/L S . «<1.0 .  <.0 1.0 «<1.0 <1.0
mg/Kg ] <0.3 <0.3 <0.3 ¢0.3 <0.3
Arsenic mg/L S <0.01 <0.01 Q.01 ¢0.0! 0.0
mg/Kg D 16.9 17.7 13.5 20.8 23.1
Beryllium mg/L S <0.05 <0.05 ¢0.05 <0.05 <0.05
mg/Kg D ¢1.3 ¢1.3 ¢1.3 <1.3 1.3
Cadmium mg/L S «0.025 <0.025 ¢0.025 <0.025  <¢0.025
mg/Kg D 4.3 4.9 6.2 §.9 1.8
Chromium mg/L S <0.05 <0.05 <0.05 ¢0.05 - ¢0.05
mg/Kg D 166 50.0 74.0 52.0 11.0
Copper mg/L S <«0.05 <0.05 <0.05 (.05 <0.0%
mg/Kg b 68.6 B4.4 i0.5 81.0 39.8
Lead mg/L 5 ¢0.05 <0.05 <0.05 <0.05 <0.05
mg/Kg D 560 280 240 250 79
Mercury mgfL S 0.02 0.15 0.04 0.04 0.04
mng/Kg D 0.24 0.40 0.42 0.27 0.36
Nickel mg/L S <0.05 <0.05 <0.05 <0.0§ <0.05
mg/Kg D 21.17 21.1 22.5 21.7 16.3
Selenium mg/L S <0.01 ¢0.01 <0.01 «0.01 <D.01
mg/Kg D <0.25 ¢0.25 <0.25 <0.25 <0.25
Fhailium mg /L 5 «0.01 <0.01 <0.01 £0.01 «0.01
mg/f¥g D <0.25 <0.25 Q.25 Q.25 <0.25
Zinc mg/L 5 <0.05 <0.05 <0.05% <0.05 <0.05
mg/Kg D BOV 768 643 768 195

* See Appendix C for sample site locations.
5 - Supernatant
D - Dry Weight of sediment
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APPENDIX 1

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

Sample

Catfish from Fire Reservoir Gotdfish from Pond
Metal (mg/kg) A B C D _ A B
Antimony ¢0.992 <(.954 <1.05 <1.Q0 <0.992 ¢0.978
Arsenic ¢0.992 ¢0.954 <1.05 <1.00 <{.992 <0.978
Beryilium <0.198 <0.191 «0.209  <0.200 <Q.198 <0.196
Cadmium <0.099 <0.095 <0.105 <0.100 ¢Q.099 <0.098
Chramium ¢2.98 ¢2.86 <31.14 <3.00 <2.98 <2.94
Copper <l.97 50.8 <4.18 <4 .00 <3.97 ¢3.91
Lead Q.794 1.15 0.5628 <0.200 0.397 <0.196
Mercury <0.039 ¢(.038 <0.042 <Q.040 0.238  ° 0.333
Nickel <9.92 <9.54 ¢10.5 <1Q.0 ¢<9.92 ¢9.78
Selenium «0.198 <0.191 <0.209 <(Q.200 <G.198 ¢G.1586
Thatlium <0.198 <0.1%1 <0.209 <0.200 <0.198 «3.196

Iinc 3.57 19.8 3.97 3.80 15.9 10.8
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APPENDIX J

QRGANIC PRIQRITY POQLLUTAWTS AND DETECTION LIMITS IM
HATER FROM FIRE AESERVOIR AND SMALL POND, ODMT, 10-14 MARCH 19B6

1. BASE HEUTRAL EXTRACTABLES.
a. 10 pph

Benzidine 4-Chloro-3-methylphenaot
1, 1'-Dichlorchenz!dine
Bis{Z-chlorgethyl} ether
B1stZ-chloreethoxy) methane
Bis{2-chloroisopropyi? ether
d-Bromophenyl phenyl ether
4Chlgrophenyl phenyl pther
Tsophorone

Nitrobenzene

2. 4-0!nitrotoluene

2, E-0inttratoluene
H-nitrosodimethylamlne
H-aitrosodipheay) amlne
N-a§trosodi-n-propylamine
Benzyi huty! phthalate
B1s{2-ethylhecyl) phthalate
Di-n-hutyl phthalate
Di-n-octyl phthaiate
Diethyl phthalate
Aeenaphthegne

Atenaphthyleng

Anthragene
Banzolgranthracene
Benzo(ajoyrens
Benzaibiflyproanthene
Benzo(k)Flusrgantheny
Chrysene

Fluoranthene

Haphthalena

Phenanthrene

Pyrena
Hexachlorocyelapentadiens
Hexachlaorabenzene
Hexachlorobutadlene
Haxachlaroethane
1.2-Dichlargbenzene
1.2.4-Trichlgrobenzene
1,3-Dichlorabenzene
1.4-Dichlarabenzene
2-Chigranaphthalene

b. 25 ppb

Benzolg h,ijpyrene
Dibenzola hianthracene:
Indencil 2. 3-C.dlpyrene

Z2. ACID EXTRACTABLES.

a. 25 pph
ZLChlorophenat

2.0-Dichigrophenal
Z,4-Dimethylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophena!
Phenol
2.8,6=Trichiaraphencl

b. 250 ppb

Z.4-Dinikraphenal .
2-Methyl+4, 6-Dinttrophenal

Base neutral amd acid extractable organics were below detectlon }imits at
sample s7fes | through 5 bath 1) and 12 March 1986, except for 2} ugfL of
Big{Z-ethythexyl) pnthalate and 9 pgfi gf DV-n-gctyl phthatate on 12

March 1986 at Sample $ite 5. The velazile organics were not analyzed
because of a large backiog, and eguipment problems cawses holding times to
be exresced.

-1
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APPENDIX K

DETECTION LIMITS FOR PESTICIDE RESIDUES® ANALYZED IN WATER FROM
FIRE RESERVOIR AND SHMALL POND, ODMT, 10-14 MARCH 1986

Pesticlide L Detection Limit ug/L
Aldrin 0.1¢6
Alpha BHC 0.20
Beta BHC 0.20
Chiordane {(tech} 1.20
Chlordane - Cis Q.16
Chlordane - Trans G.16
Chlorpyrifos 0.24
2.,4-D0 {acid equiv.) 3.30
Q,r'-0DD 0.40
P,P'-DOD 0.49
Q.P'-DDE 0.40
P P'-0DE ¢.40
o,P'-DDT 0.60
p.P'-0DT 0.60
Ciazinon 1.00
Bieldrin 0.24
Endrin 0.04
HCB 0.80
Haptachlor 0.06
Heptachlar Epoxide 0.16
Lindane 0.08
Malathion 1.60
Methoxychlor I.60
Methyl Parathion 0.60
Mirex® 0.04
Oxychlerdane 0.16
FParathion - 0.40
PCB (Aroclor® §242, 1248, 1254 and 12600 0.80
Ronne] 0.20
Silvex (acid equiv.? .50
2,4.5-T (acid equiv.) 0.50
Toxaphene 1.80

® Mirex a registared trademark of Allied Chemical Corp., Morristown, New
Jarsey, .

® Aroclor is a registered trademark of Monsanto Co., St Louis, Missouri.

* Hater sampies from both 11 and 12 March 1986 were below detection limits
stated, except at Sample Site 1 on 12 March 1986 where 0.85 uq/L of
P.P'-DDT was detected with trace amounts of DDD's and DDE's that were below
detection limits.
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APFENDIX L

PESTICIDE RESIDUES IN SEDIMENT FROM
FIRE RESERVOIR AND SMALL PQND, DOMT, 10-14 MARCH 1986

Detection Limit Sample Site®

Pesticide mg/fkyg 1 2 3 4 "3
Aldrin 0,050 - BOL BCL . BOL 80L BDL
BHC (Alphal 0.020 BOL BOL BDL . BOL BDL
BHC (Beta} 0.060 BOL BOL BDL BOL BOL
BHC (Delta) 0.060 BOL BDL 8DL BOL BOL
Chlardane 0.400 BOL BOL BOL BDL BDL
Chlardane (Metab)+¥ 0.400 i.11 2.52 1.64 2.09 BOL
0,P'-DOD 0.120 Q.95 1.34 0.77  0.97 BOL
P,P'-DDD 0.100 .45 3.75 2.32 3.93 0.21
0,P'-DDE 0.120 BDL BOL BDL BDL BDL
F.P'-ODE .100 2.71 5.31 4.2¢ 4.75 0.22
0,P'-0OT 0.120 0.8 .24 0.18 Q.21 BDL
P,P'-0OT 0.150 0.77 0.BI1 0.59 0.75 0.15
Oiazinon T 0.0582 BOL BOL BOL BDL BOL
Dieldrin 0.c70 BOL 8D0L BOL BOL BOL
Endrin 0.130 BDL BOL BOL BDL oL
HCB 0.020 BOL BOL BOL BOL BOL
Heptachlar Epoxide 0.050 BOL BOL BOL BOL BOL
Lindane 0.024 BOL BOL BDL 8DL BOL
Malathion 0.010 80OL 80L BOL BOL BOL
Methoxychlor 0.500 BDL BOL BOL BDL BOL
Methyl Parathion 0.030 BOL BOL BOL BOL BOL
Mirex 0.120 BDOL BOL BDL BDL BOL
Oxychlordane 0.080 80i. . BOL BDL BOL BOL
Parathion 0.020 - BOL BOL BOL BDL 8oL
PCB (Aroclor

1242, 1248, 1254 & 1260) 0.100 - BOL BOL anL BOL BDL
4.00 BOL BDL BDL BDL BDL

Toxaphene

* See Appendix € for sample site locations.

T Metabolized/total constituents chlordane that includes cis and trans
chlordans.

BOL - Below detectabte limit
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APPENDIX H

PESTICIDE RESIOUES IN FLISH TISSUE {FILLETS) FROM FIRE RESERVOIR AND SHALL PQND.
ODHT, 10-14 MARCH 198k

Galdfish

Oetection Limit _____ CALfish from Fire Reservodr —From Pond

Festicide g /g A a [ D A B
Aldrin G.004 ROL" BOL BOL BEDL &DOL BOL
BHC (Apha) G.003 EOL™ * BOL BOL - BDL acL BOL
BHC (Bata) 0.005 EaL® BDL BOL BDL BDL BOL
BHC (Owita) G.005 EBOL* BOL BOL BDL BOL BOL
ChTordane 0.030 BOL* BOL BOL BOL- BDL abL
Chlgrdang {Mctab)}+ 0.010 2.13 2.13 2.0 .82 0.14 .60
Chtorpyrifos 0.004 g.oz2 0.G0s Q.021 0.006 soL aoL
0.r"-0DD g.010 9.5 0.57 0.55 0.43 0.02 .07
P, -D0O 0.010 4.0&8 4.76 1.66 1.a8 9.18 1.02
a,#"-00E 0.010 t i t 1 . % 3
P.P'-DDE g.010 15,55 15.65 B.35% 11.82 1.2% 1.a1
a,p*-D0T o_o015 .59 0.61 d.29 0.47 BOL aDL
P.P'-DEBT g.020 2.16 2.03 1.18 1.86 BOL apL
Dlazinon g.003 BOL BOL. EOL BDOL BOL apL
Dieldrin G.0D0R g.13] B.1%9 Q.16 a.18 0.01 0.7
Endrin g.a1z oL BOL ga. eoL gQL oL
HCB 6.001 BOL BBL 8oL BOL BOL apL
Heptachtor 0.003 BOL BEL 80L BOBL BOL aoL
Heptachlor Epoxide 0. 005 * i t ¥ . $
Lindange 0.003 a0L BOL 2oL BaL BOL BOL
Halathion 0. 005 anL BOL ROL BOL BREL AbL
Hethawyehlar a.040 BaOL BOL ajL BOL 801 abL
HMethyl Parathiaon 0.0dd anL BOoL BOL BOL BOL BinL
Hirex 0.020 B0L BOL ajL EOL BOL BOL

gxychlerdang 0.005 - £ i + E L
Parathign 0.04d aoL BoL aoL BOL -1+ BOL
PCB [Araclor 1252 .20 aoL BOL goL BOL BDL oL
PCE {Araoclor 1238 B 1254) .04 BoL BaL 2oL BoL BDL BbOL
PCE {Araclar 1264) 0.24D 0.35 0.48 0.3 0.a4 1.13 i.84
Ronnal 0,004 BOL BOL aoL BOL BDL abL
Taxapheng D.aqp BOL EDL 20L BOL BOL BOL

* B0L Befow Detection Limit
¥ Metabalized/total constituentis chlerdane that includes £is and trans chlordane
4 Unable to separate
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