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a. Letter, *c.-Y, USA 1:.:erel Co-and, 25 9ay 1973, subject: Snal
"*f.-.•l "enths - oe.Cy7 "'ountai.n Arsenal.

b. T:4X, USAE!tM, 131457Z Jun 73. sub~ect: USA.I.A Personnel Visit to

2. P7re-St. -o asst': in detern-intin t'..e cause of death of vaterfo- and
s;'all reptilts on sa-:--l •nall n<es 7- Pock:y :ountain Arsenal (!..A) and
to sipport es;Lt•±s as to the e.'.:s:ence of possible health ha:ards.
:. C'= !�.•, D an. % ='ed aaterfowl and raptiles have been found in Vakes,

C, !, !%d :. "1tbo,?h t:l-ss zsr.,blen =.*t nw, quzntitativa data on
previots kills are c: av.ailable. 31cne-ical Laboratories, Ed-e-yood Arsenal,
!i-s !L;! ty1 .-. s ro, a'ral 32.oks .4_thout finding a p•..ologic
e:iolo:-. Scs3aquent to the discovery o! the most recent kill,, the la:kes on

R W-r- floaded as a rcsult of S-rin' ralr.s. USAEKA has been requested
(refer2nce p,'.ragraph la) to test soil an.d ,.ater sa.nles from various lakes
in order to attempt to find ai-presumptive cause for these deaths. Sanplas
of sedi&.ent and water delivered to USAE.A% .:2re collected after these flood
conJtic.s had subsided. The san.ples used for feeding stud•es conducted by
this a-ncy i:era delivered separately from those used for heavy natal and
pe3ti:ide anaiy1es.

4. 0:''XYn7 FI•I31"kGS.

a. Feedi-. Study _Yazard Evaluation.

(1) Samples. Two 55 gallon drums containing water samples from Lakes
and D at :'A were received by this agency. The sa=ples were amber to bro'-n,

bad an ncrid odor, and w-are neutral (pH 7.2-7.4) in reactivity.

(2) Test Procedures. Fifteen male and fifteen fenale coturnim. quail
and thirty -aie albino rats (Sprague-Dawley, Wistar-Derived) were divided
into three groups. Each group received either water sample C or D or local
tap vater as the sole supply of drinking water for 30 days.
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Mountain Arcennl, Danver, Colorado, "tay-Au-ust 1973

(3) P.csults. During t~h 30 day study, neither rats nor quail given
la!:e water Samples showed any differences in growth pattern, genernl health,
activities or !..atar cons=.ption when conpared to the control group receiving
tap -,'ater. These results are s--,arized in Tnbles 1 and 2. This study was
conti'uad for an additional 30 days and no effects on adiga! hoalth or water
tiptake -;ere obhqeread.

b. Analvtical Clheistry.

(U) Sanpl- s. The following samples (RM.A !dentification) were test.d
for heavy metal conta-mination:

Se•-iment: C-1, C-2, D-1, D-2, E-,E-

later: C-117, Z-17, E-17, D-l, C-2, E-l, D, C

(2) Testin,. Soil samples were analyzed for mercury, cadmium, arsenic
and lead by comparatý:e x-ray fluorescence. !aater samples were a•nlyzed,
as indicated in Table 3, by atomic absorption spectroscopy.

(3) Results. An-.alyses of soil samples indicated no heavy metals,
e:::t :irconium, at concentrations of 25 ppm or greater. Zirconium nwa
found in all sac-pes, in qumntities o9 0.05 to 0.lZ. i'oag the water
samples, only the cai:_-_•-m level in s_.p~e D e::ceeded acceptable water levels
as established by US eublic Health •r.-••kin• !rater Standards currently in
effect.

c. Pesticide Residue Analyses.

(1) Sa•mles. The follo-wing samples were tested for pesticide con-
toanination:

Sedi•ent: C, D, 9, C-2, D-l, E-l

C' D

(2) Test!=-, Samples were analy=ed for organochlorine and organo-
phosphorus contamination usinzg gas chromatography with electron capture
detection. The results of these tests are presented in Table 4.

(3) Res•,-ts. 11o noteworthy concentrations of pesticides were found
in any sample tested.
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5. DISCUSSION.

a . !¶aterfotwl kill:; apparortly have becen reported tlroughoaut eastern
doi ~-_, uhich is in. thez mi-z::tory flight path of t~hese birds, nnd these

kills i'avc! bc,,n rledto contam-,ination by oil slucige pondls.

b. Ata at.gheld at P2\on 14 Jm'.e attended by repriesentattives of

7'A, !AE, and the %-C !-cology Pro-rram (from: 5J,-,-'.'ood Arsenal and reseret
'rst Center) a pro-ran was fozrmulaItecd to r2,gularly monitor ilifsoil
and -. 'ater fron th-e lae reas. Vie program, will be-in in tho very near
future.

c. The tests co-lucted on various soil and water samlols subnitted. to
USAý"TA, fail to0 7rzVICe evidence of any form of toxic materials capable of
causing, the rn:)or:ýd kills of wildlife. Thoe hig'h level of zirconiUM foutnd
in roil samples *Ims no-_ leen e::?lained, -.-utmy be a norm7al constituent of
:iroa soil. Water 2sa7.OICS from lalkes C and D w-,.re found to ha2ve Pit vaIlues
rann,;in- betweýen. 7.2 nad 7.4. 1.T 1 D was ;-prnviously roportoed Iwv per-
Soanel to be vor-; laln (p'!=10).

6. CONCLUSIONS. Thle samples tested at AEFA w-ere not tonic to the animal
sp.-c_;-:s tested. Aýnalytlical testing of soad ir.-.nt and water smlsfailed
to reveal dangerous levels of pe)Lsticideo or koavy rietal con t.aminat ion.

Th~e canse of kills found1 in eatrly spring may be attriboutable to poisoning
at o:liar areas, or the. compostion of these lakes may hiave clianged si-gnifi-
can:1-: si-nce latc winter or early sprin,, ponsi~bly as a result of floodin,-
con.:itions reported in the RH1A arain April and M!ay 19713.

Chief, T--o::icolo-v D1',iv!;Jaon

A'PP 1W'JMD:

L~JZ!LL-•TE~I2~CPhD,
LTC, LMSOC
Director, Laboratory J~ervices
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Study No. 99-55-73/74 S.-ill .',nimal Deaths, RMA

Table 4. Pesticide Analyses of SedLment and W,'atcr S..nples from
RMA, June 1973

Sa__e: Results:

C (sediment) 0.338 ppm dieldrin
0.693 ppm aldrin
0.113"ppm endrin

C (water) 0.003 ppm dieldrin

0.002 ppm aldrin

D (sediment) 0.205 ppm dieldrin
0.019 ppm aldrin

D (water) negative

E (sediment) 0.264 ppm dieldrin
trace aldrin

D-1 (sediment) 0,272 ppm dieldrin
trace aldrin

trace p,p-DDT
trace p,p-DDD
0.056 ppm p,p-DDE

E-1 (sediment) 0.109 ppm dieldrin
trace aldrin

C-2 (sedinent) 0.360 ppm dieldrin
0.145 lpm aldrin
0.099 ppm endrin


