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RESUME OF FINDIN GS AND CONCLUSIONS

1. ~ - J U I y l~ 76 , it was reported that numerous horses had died in
the ~prings area of Dugway Proving Ground . Si n ce then , other horses
?~ re  4 ound de id or sufferinq from a disabling malad y. The area in which
‘Ju-se hor~e~ r’od’Ied is rugged and arid. The marg in between survival and
deu~th is :)rc babl -I ~ r~t wide.

a
.

2. invest ig at ion ’ ’~ -~re instituted promptl y upon discovery of the
problem (the fir ,t ’ specimens were taken on 4 Jul y 1976) aimed at
shedding light on the cause of the illness. A number of independent
labora tories were requested to assist (without limitation on use of
data) to preclude the potential of criticism for secretiveness , and to
serve as an independent chec k on the Army ’s results. In addition to
these cJforts , the Bureau o~ Land Management and its veterinary medical
and scientific consultants , and veterinary medical experts and labora-
tories of the State of Utah cooperated in the investigation . The
bureau of Land Management has ultimate responsibility for m anagement
and protection of wild horses.

3.  The following observations and information: were collected :

a. The weather had been exceptionally hot and dry prior to , and
dur i ng , the incident. , No precipitation had been recorded since 21 May
l976.~~~.ater holes no rmally available to the horses were drying or had
dried up. The population of horses had increased in recent years ,
p resu rably intensif y ing the competition for the remaining water .

~
I:

~ The water hol e at Orr Springs used by t4~4~s ~a-rticu 1a r herd of
horses had been modified by the Bureau of Land Management in an effort

~r o ~’ ide  ir- ~pro~ed water supply .çV+~ure 1). However , the new water
supply eliminated the customa ry wa ter sourcea low stakes with flags
surrounded the new suppl y (-a- -t~eu-gh a-n4 ove4-f 1-ow~-pe- + ld) ; i n close prox i-
mity to the new supply were two large piles of creosoted poles which
emitted a strong odor , u~~oubted ly increased by the unremi tt ing heat .
T here was no evid ence of use by horses of a newl y ins talle d wa ter i ng
troug h ,~judged by absence of hoofprints. Hoofpr i nts were seen a t the
oierflow pond , but were considered to ~ne “old ,” and may have or iginated
from a time prior to installation of stakes and flags and the time the
.i~gs were brought in , or from domestic horses. —-

A n analo gou s i nstal la ti on was o bserve d at Cochran Springs , on
the eastern slope of the Cedar Range . Although few ribbons remained
on the stakes and there were no creosoted logs , the water troug h and
overflow trough showed no recent use by horses (on 29 August 1976),
while a natural pond at White Rock Springs five miles southeast was
being used extensively (Figures 2 to 5).
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C .  An artificia l wa ter supply, instal l ed by Dugwa y personnel after
the incident , consisting of water tanks recessed into and level with
the ground , remained unused . Enlarged natural water holes , filled
spontaneousl y or filled by Dugway personnel , were being used by the
horses.

d. The evident attempts of the horses to obtain water is iilu s-
t ruted in Fi gure F which indicates that , preceding death , the horse had
dug out moist soil to reach water from a natural source.

e. Suspicion had been expressed that military and/or unauthorized
hin ,j rl - m c t ivities in the vicinity of the horses caused harassment and
initiated a series of events leading to their death. No evidence of
military activity exi sts which would have interfered with the horses ,
either because of the nature , sco pe , locality or timing of the event.
The Orr Springs area is sufficiently rugged that horses could have
avoided or escaped from ground-based interference , includ ing motor
vehicles , withou t major difficulty . Bureau of Land Management personnel
worked at the Orr Springs area several days preceding the incident.

f. ~ater from various sources in the Orr Springs area appeared to
be br a cki sh , which can be an advantage to herbivores lacking access to
salt licks. Aside from a high content of the comon ions , the wa ter
com position was not exceptional . No toxic substances were found ; the
water was not toxic when fed to rats; no organophosphorus substa nces or
substances inhibitory to acetylcholinesterase were detectable; there
appeared to be no bacterial contamination relatable to deaths in horses;
and no toxic algae were found .

g. gone of the chemical and microbiological examinations of soil
suggested unusua l properties causing or contributing to the demise of
the horses.

h. On-site inspection of plants showing evidence of having been
gra zed upon as wel l as exa mi na ti on of gas tro i ntest i nal con tents ver ifi ed
tha t the horses had not consumed a significant amount of toxic plants.
There were adequate normal forage plants; the horses were in a satis—
factory state of nutrition.

I. No ticks were found on the horses , plants or ground . Very few
mosquitoes occurred in the Orr Springs area . Both findings were con-
s i stent wit h ex pecta ti ons for this t ime of the year and weat her . Mos-
quitoes appeared free of microorganisms fatal to suckling mice by
i ntracere bral i noculat ion . Thus , these potential disease vectors were
ev idently not involved in the horse incident .

j. The rodent population in the Orr Springs area had not suffered
from a~catastrophe analogou s or identical to that which affected the
horses . The popul &tion density seemed normal; trapped animals neither2



showed unusual behavior in cap t iv i t y  nor exhibi ted signs of disease on
autopsy .

k - The tissues of horses were examined micro bio logical l y; no
cause of illness in the horses was disclosed .

1 . Microbiologi cal screening of blood also failed to provide ev i-
dence for an infectious disease. Hema tocrits of the affected horses
were grossl y elevated . Total serum proteins were also significan tly
a bove normal. Cations presented a diagnosticall y less useful picture.
There was no evidence of the toxic ions of arsenic , selenium or lead .
(These ions also did not occur in detectable amounts in gastro-
intestinal contents.) Above -norma l hematocrits and serum proteins are
the expected consequences of hemoconcentration caused by water deficit.
Progressive severe hemoconcentration may lead to shock and death.

4. Speculations were made that the horses were poisoned by Compound
1 080, sodium fluoroacetate. This highly toxic substance,~

’banne d a
number of years ago .and now practicall y unava i la b le exce pt for resea rc h
purposes , has ~ot been used for predator control in the Cedar Mountains.
The symptomato logy of poisoning by Compound 1080 is inconsist ent with
that exhibited by the horses. -
5. It was concluded that the w ild horses died as a result of dehydration.
~o remarkabl e finding has been made by Dugwa y Proving Ground , nor reporte d
by others , which proposes alternate substantive reasons for the death of
the majority of horses. There is circumstantial evidence showing that
horses did not have access to accustomed water sources at a time when an
increased water requirement existed because of environmental conditions.
Man-made sources of water were available , but indications are that these
were avoided , perhaps partly because the animals were confused by the
odor of creosote masking tha t of water , or because they were repelled
by the creosote and/or flags near the water trough. The poor physical
condition of the horses may have prevented those that finally succumbed
from seeking out more distant water sources. While specific circum-
stances leading to that debilitated condition and preceding the deaths
cannot be established with the same degree of certainty as laboratory
findings , there is no evidence that deliberate or accidental mol estation
was a contributing factor. It is possible that a few of the horses died
because of excessive intake of water during attempts to rescue them .
If so , these animals represented the exception.

3
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Figure 2. Watering Trou gh for W i ld Horses , Cochran Spring
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F igure 3. Soil Around Watering Trough , Cochran Spring . Note Imprints
of Footsteps , A bsence of Hoof prints
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A .  I~~~-~ S UC T I ’

Ou ’ Iu~ - .e r  ng, 4 Jul y l~~7 C , a ro . t i n e  s e c u r i t y  f 1~~q ht  was made
:.~~ ‘u - i  i cu p t e r oi~-r ‘‘e ,., 4- s m ( r!; s lope o~ the Cedar Mu r l t ai n Cano e of

C ifl i J Orour ~~, Ut .~~~. DUY ~~H th is  / e r f l i g 4  C , the pi lot  and
v C ’  repu’ leO s r e i  r ; ~~~’:a d w i l d  for  ses 1~! the a rea of O r Spr m r s

.~ it ~~r i r I l  ‘ i I t , ~~ ‘ i c r  is ~7 air miles rI ;r tnw1 ~5t uf the Head ouar te r l  area ,
uS - en I f  F i o ~ rc- A - i . . . ~~w u , s c i e r t i s t - , and th e ins t a l l a t i o n  veteri-
‘N a n ~~~~~‘~~~

• im n ied iu ; ly  l i sp a t : . ru -o to t r IO site ~ f the incid ent , where
‘ - /  to~ r d up~ r~~ ima te l  20 deu d t ’ r ~ eS in t he vicinity of the spring.
ne, ..- - -e , at t ’ u t  t i n e ,  ~ria b1 e C’ . a~, o e r  t- ~ t h e  cause II~~ d e a t h .

r~~. c o r d  ct ed no c~ rn- a i r  t es t s  w i t h  toxic su b-
s tanoe l  s i m n e  1 ~O9 , ~ e’ se et eutt attr ibutabl e to agents of che mr ical

Jo re r .H-i~ eu ’ . Tee sole sig r :~~nuurt  rece r t  a c t i v i t y  in
t rie m C i  ir .’ ,i ;ed t e c -  ,i~- -loo m ’e ’ ,C o~ t~ e mm ten sources  4 or the w i ld
r u~ ses : / • ‘~~: Bureau o~ L a n d  ~-‘/jr ’~em’e r t

Of ‘-‘ ‘ C m , , 5 S i l y l . /€ , bure~o o~ L a n d  ‘-‘anage rnent and State pro-
‘ e I S iO ! , ’ .il . ! 5 ’ . l t 3 m t 5  jo ined toe ~U IWI ~ s c ie n t i s t s  in an at te mpt to
O-~ter : mn e tn~- ci .~se r~~ deu th i r l  the w i l o  horse herd . On—si te  inspection
rev eml ed CF. de -mtn s  and a: orrox iratel y lC  sick animals in th e herd of
~

r , l O O  ar i m:ma l s .  It w as de r :d ed  to ha i l  ~~esh water to the area , a t
1~ st u ntil analysis of the sor inq w a s made and the water determined to
be s al ” . A m y  l i f e  sc ient is ts , Bureau o~ Land Management and Utah State
u rC rj r t p : e r i t  i f  Agr ic u l tu re  :iersonne l co l lec ted samples required for
la co rato m / ana l yses to dete rmine the cause of death.

Dug .~~, is i ri rma h ited by appro iim ate lj 250 wild horses which are being
managed under a cooperative ao reer ent between the U.S.  Army and Bureau
of Land ‘ i u .-~ m t . These horses are not w i l d  mustangs , but are more
acc ’ i r -~te ly descr ibed as fera l horses. The wild horse herds which
no rm r il ~ y in eab it the r;ran ite M ountain area , Corth Cig and Ryda lch
Ca r ,yu area appeared to be healt h y.

tate c’ Utoh , Bure au of Land ~n naoe~ent and Dugway sc ien t i s t s
conducted in tenSiv e invest i ’ ;a t ion s to deter m ine the cause of death
.m ’ ~d m o n i~ t°e Iord~ tj on  of the other herds on the Dugway ranges.
This report de scri fes i m ,est ir :ation s conducted by the Army . In virtuall y
eve ry instance , speci mens co l lec ted by the A:my were a lso provided to
Oth er laboraYi ’ ies f~~,

- i ’ deo endent  eva lua t i on  w ithout restr ic t ion
on :~~e of i u t a , ~ ensure credibi l i t , find irv:s and conclus ions.
Cooperat ing l abo ra to r ies  included those u~ the f t a t e  of Utah , University
‘if Utuh O~ hool of Medicine , Colorado State Unive rs i ty , University of

-~ontarui Biolog ical Station , Center fur Disease Control (Fort Collins) ,
and the Utah ‘-~o qui to Aba tem ent Associati on.

In the absence of str i king and definitive overt symptomato logy
exhibited by ill and dead nor ses , a broadly —based investigation was

A-l
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designed involving studies of water , so i l, p lants , an ima l ecology , and
mosquitoes and ticks. Furthermore , a diagnostic survey was undertaken
on tissues and blood of the animals , and historical weather data were
compared to cond itions just preceding the incident. Description of the
behavior of ill animals , particularly that following ingestion of water
su~ ;ested severe dehydration. Therefore , immediate emphasis was given
to the determination of changes ir blood diagnostic of lack/ loss of
water and electrolytes. These , to date , have provided the sole substan-
tive laboratory find in~s.

In this investigatio ~ , the la bora tor i es of Dugway Prov i ng Groun d
responded promptly and effectively. The first samples were taken on
4 July 1976. Ecological studies were started on 6 Jul y 1976. All S
tests , chemical and biological , were in progress by 9 Jul y 1976 , the
l ast of these as soon as proper test animals were available. Necessarily, ‘1

tests performed by cooperating organizations could be less tightl y con-
trolled , in part because suitable laboratories had to be identified and
samples provided . Reports from these laboratories are shown in the
appropriate sections.
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0 , ,L NLPA L EXPERIMENTA L APPROACH

On h July 1976 , a group of scientists was convened at DPG to review
observat ions made at the s i te of the incident and to lay plans for
relevant invest i~ .rt io ns .  The l ist  of studies shown below is the result
of this m eeting and subsequent refinements and addi tions. In the
absence of definitive indications , it was deemed necessary to approach
the pro b lem from a variety of aspects in an attempt to determine the
cause(s) of the death of the horses . and to positively eliminate possible
questions regarding complicating factors.

It was decided to undertake the following studies:

,-~eather factors will be examin ed against the historical
clim atolo ~j~cal record .

2. Human activities in the Orr Springs area immediately preceding
the deaths of the horses will be reviewed .

3. Water from water sources and seeps in the Orr Springs area wil i
be eA a rm ne d in regard to:

a. Toxicity in rats on prolonged ingestion (3 weeks) including
acety lcho linester ase inhibition in rats drinking water from Orr Springs.

b. Gross pathology of rats if sick or dead as a result of
drinking the water.

c. Bacterial contamination.

d. Identification of algae found in the water.

e. Chemical composition: pH , suspended solids , solubl e solids ,
Cl , N03 , N02, As , Se , Be , Hg, Pb , Cd , Cr , Cu , Na , K, Mg, Ca , Ni , (~B , VX ,
decomposition products of GB and VX , and inhibition of acety lc hol inesterase ;
pesticide analyses by Utah State Divi sion of Health , Bureau of La borator i es .

4. Soil from areas around the water sources and seeps at Orr Springs
will be examined in regard to:

a . Presence of possibly letha l bacteria.

b. Chemical composition (of aqueous soil extracts) as for water.

5. Plants ingested by the horses and found in the Orr Springs area
will be studied to ascertain potential involvement in the inciden t by:

a . Analysis of gastrointestinal contents and feces for identi-
fication of forage plant species.

B- 1
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b. A survey of pla nts and identi fi c ati o n S t  H
sr:i ,..ing evidence of having been grazed upon .

c. Collection of plants of interest in relation to subpara -
gr -aph a. and those showing evidence of havin o e rv ~ d as forune species
Cut not identified in subparagraph a. cond uo t o~ t o -  i cal assay s and
laboratory animal feeding studies if findings on coils u i p tion uf t opi C
plants and l i terature surveys so require.

5. ~~~ uit o and Tick Surv~y~ in the Orr Oprings area will be con-
ducted aimed at:

a. Trapping , ident if i ca t ion  and pool ing of mosqui toes;
inoc u la t ion  of ex t r ac t s  into suckling mice for viral assays.

b. Trapping , identification and pooling of ticks with emphasi s
on ticks found on sick horses; inoculation into lice.

6. Animal Surveys in the Orr Springs area will involve:

a. ~‘.i1 d lif e trapping program to collect evidence of catastrophic
changes (if any ) in populations of small wildlife.

b. Observation of some of trapped small wildlife in laboratory
for two weeks for evidence of morbidity ; autopsy of sick/dead animals.

c. Collection of blood from trapped animals and preparation/
storage for possible later analysis of red cell acetylcholinesterase and
for serolo gi es .

7. Diagnostic Survey in affected horses will aim at:

a. Collection of blood for hema tocnits , serum p rote i n, Na , K ,
Ca , Mg and oxalate (if advisabl e based on autopsy reports and factors of
paragraph 3), red cell acety icho linesterase and arbovi rology .

b. Collection o~ various tissues , especially brain , for
arbovi roloqj.

c. Study o enterobacter ia in gastrointestinal contents and
feces.

Wherever possibl e , invest igat ions of DPG were to be duplicated by
parallel studies in laboratories independent of DPG to assure reliability
and credibility of results.

Some studies could not be performed at DPG because of lack of relevant
expertise , e.g., anal ysis of gastrointestinal contents and feces for
identification of forage plants , and identification of algae. Detailed

8-2
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histop atho logic al examination ~~f horse tissues and complete blood
chenmist r f  w e r e  to f ,e per for m ed by veter inary personnel serving as
consul tants to the bureau of Land Manage m ent .
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A c . . . ’ t : u r y  Ut  weu + her ’ dat is seem in im mc l o sur e C—l . Cogent featuni .
are the oc ,u’ - r e r m c e  ot elev ated Cr : r r a t u r e , during the period 27 June to
4 Oi ly 1 olb , unus u al l  , low r e l a t i - i e hu im~~dj t  ies , ab e r i ce  ol r - easura~ le
pre . ip it  ~ion n m - urn 21 -‘ u , 19/ f  to the t i e  o~ t he i nc i de nt  (and bej ~ r id ) ,

nd si yn i~~i c a nt ly  lower - than -- nor :cm l prec ip i ta t ion  ~ror 1 Jan u a ry 1976 to
t im- time of t h e  inc ident , compared to a 20-yea r climatological base.

The nurses ~nduubtecO1 y e x p e r i en c e d  h i h temperatures in the open
(higher t ’ ro I t ho se  recorded by prote ctei temperature sensors), which

ma y  nav e made t~e~ unusually susceptible to the effects of lack of water.
ten r-e ui r- e rm ~e n t s  f o r  r e g u i a  Croo n of boO, tempera ture are ureatly

inc reased during hot periods. Aro und te çIer ~~turc~s d u n n ’  t he day
n o r m a l l y  , i . ~~ rec o r ded a i r  ten i t u - m utu res .  Th is  t act , the low relative
hum idi t ies ,  and subnorma l precip~ tat ion together exp la in  su t f i c ien t l v
wh y v i r ious sources of water  norma l ly used by the horses were effec-
ti / ely dried up. curses w ere seen dead in tight groups concentrated in
spots thu t. p reviously furnished water. There is a lack of water holes
in the i m e di a te vicini ty which mi oht serve as alternatives to the Orr
Sprinas are a .

I ’ m general , it m a y  be con cl uded tha t horses must always be in a
pre car ious  s ta te  w i t h  respect to water during the 5m Jm il m ~Or months. This
,ea r , the~ may have experienced a probl ems sooner than in p a s t  y e a r s ,
our tl y because of the wea ther , and partl y because the herd had increased
in size . ‘,evertheless , it is pertinerri to inquire why they coped with
the s c a rc i t y  of water so dra r - aticall y less successfull y in 1976 than
before. The answer is suggested in the following sections.
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D . SUMMARY OF SAMPLE S COLLE CTED

Following is Table D-l , showing the specimens collected for this
i nves t i g a t i o n  and their disposition. A map of the area , Figure 0— 1 is
also provid ed to assist in identifi cation of the vari ous loca tions
mention ed in this section and subsequent sections .
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RECIPIENTS OF SAMPLES COL LI L I L U  FROM HORSE
SPECIMENS AT ORP S P RI NGS

CDC Center for Disease Lor~tr -olU.S. Pu blic Hea ltr ,,er vice
(Dr. Charles Calisher)
Fort Collins , Colorado 80522
Tel : 3O3-~82-O2 l 3

CSU Natural Resources Laboratory
Colorado State Un i v € ,~rsity
(Dr. Richard Hans en)
For t Col l i ns , Colorado 80522
Tel; 303-491-1101 , ext. 6410 or 5577

DPG U .S. Army Dugway Proving 1 r~uid
DPG-B (Baker Lab)
DPG -C (Lhei ical Lab) - as indicated by
test performed
Dugway, U tah

Intermount ain Laboratory
870 East 7145 South
(Dr. Jack Taylor)
Salt Lake City , Utah 84120
Tel : 801-561-2223

LAIR Le tterman Army Ins tit ute of Research
Heal t h Se rv i ces
(COL Jam es L. Fowler)
Presidio , San Franc i sco , California 94129
AUTOVON: 586 -2878

UMBS Un i ve rsi ty of Mon tana
Biolog ical Station
(Dr. Geral d Prescott)
Big fo r k , Montana
Tel : 406-982-3201

USDH Utah State Division of Health
(Dr. Althe a Baile y & Mr. Merlin Smith)
44 Med ical Dr i ve
Salt Lake City , Utah 84112
Tel : 801-533-6131

U of U Universit y of Utah
Department of biolog y

S 

(Dr. W illiam R. Gray)
Salt Lake City , UT 84 1 12
Tel : 581-6517
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E. ~‘- TI ~’

el . 1 ~~~~~ I .. ‘5  f~~I€- ot ~~‘- ‘ ‘ S j ,~ of  th is  st ud j to d~-termifl e ~.‘net ro- r
S .. . s.~~r s~~- i ’ e r .  ot t a il ed ‘ront ‘‘15~ C ” r  Spri r’ ~s ~~ s ’ i  COn~ i n  su~ ‘~t,u r~

’ eS
- I d l 5 .  For t h i s  I~~~~5.’5(~~ . o r Lpr i n <~s IQIiters were

- ‘ ‘ O’ . I s i s i ~t 5  ‘ ‘ . sole , I . 1~~~~ ‘ j ’ ’ s j ~~I~~ ,‘s S s t E - t I , ~ !‘ Si li’ s to dE- t ( - rI’ ir l e
,~~~

< ~-ra  I ‘: . i~, 1’ 5-s lld e~ ‘
- ‘ a c t  i. I y IJ ~ 

, i s  €~t ~ C ~o’l ne uter -
~~ se; ex ten-

• < ? C’  f~ I ‘ C - _I I ‘ :s rl’i . ~-s .-,- ‘ ‘  - ,.OrIIi .jc ‘0 ; i r d  al gae 5 s r d  r~acter ia 1 exam i na —

‘ 1 ‘S ~‘.~~ ‘‘ ‘
~~ ‘ i s d ~’ , I n  “ v ’ - la’~~- r C à f l s -  ~,I’ ~es ’_ ‘ : ‘ t~ ’: s ’  ; r ’e f lenLc-  (1f enteric

U, ’ f l I ) 5 -~~s

1 - .‘~ ‘ ‘ - s irni l ir  I’ - ‘ ‘ bact , r ial 1 n ) (’S t  f l a t  ions ~f
,‘. l ’- ’’ , Sul ’ ~~‘ i ’I ’ ’  ~~~~~ ~~~ ~~~~~~~~~~~ s are o il covered in ~‘- . tio n E.

‘ f r  ~.,i J I  s ’ so I ’ ’  Id  D’ ‘ ‘is in t’ e ~— t i~ ~ ‘ ~~ r ’ soil ‘o direct the
< ‘ f i ~ .1~~~~: <

• 1 5 ,- 1 f 5 S’~’ . 1~~bc

a . L .  ~~“ i” ‘ i i,  ~~nn ‘ 0 r n i r o ’ 7 Jul-v 197E , four sources f i f
In’ . i r ’q  / i t e r - for  ‘ ‘o-  a ’I ’ 5 ‘ ed norses ‘ r n  “ rr ~prin ’:s area were
co~ ~c t ed in, 1O- .~a 11o n l i a r I t i t i e s  r i d  rs 4 s ’ i I ; Pra ’~~~

’ 

~~e _ ifl c~ 11y ,
s i ’ es .- - “ ‘e  wat ’ . was co I I~’(. ’ed s,~i~ ” -  ‘ ‘ f- r:~~, LL~’ cis ’ -’ < - in the ea~,te rn
se’.y r’ 0 ’ o r ’ 5pr ’~ r i s  (see 1i~ ure ‘3-I). t~’ s < s ’ ,. c i s t e r r ,  j r  the we f l te rn
‘ cc f l)” , •

~~~~~‘ 
.

53 I g ?  s ’ 4.’~lie d ~. , t  la~~ ’- ’ c i < 5 4 I1-r n , and tm d i rt  basin
i < 

~‘~d w~~~ 
,,,~-nl ~-, I-5 i t e r ~~ i S  t 3 - E  t r ” u ~:h .

,- , i te r - ‘~ “,-fl o t r~’ r ’ minor oc I rcec , ,r)uid r t  be collected in :u~~icie nt
OUst r - t i t ies  to rni ~ b dri r I ~ 1 110 water for adeouo co “u ’” t ’ erc of experl i e n t l  1

1 n i ng  a three-v~ee~ pe ri od o~ I , t <f l e r v at i o r ’  -

( I )  P rocedur es  a t  [uj~~~~~rov i r~~,jSround ~e ’a le rats , weioh~ng
~‘ r~~’ 5 200 ‘ s , g ra ns , were ‘-ando n ’ v d vi ded into fi ve groups of 20
ani r ;dis ~- i h  uco r  recei ct fro ’ the West Coast supplier on 7 Jul y. Each
ot -ou~ was prov~ S’led ~i~ h one and  on ly  o e  o~ the wa t ’~r 7 ’ ou rces  detailed

ie. hs, f i f t h grout’i rato was Iiiven ft p water t n  serve as a
control . Commerc ial ‘ a t  chow was prov ided as f eed , ~li animals were
observed dail y for evid enc e :‘~~ i ll ne ss or d’-at b ’ . , Ten rats were bl ed by

‘1 car di ac c i nc tu re  a~ w ee l- ly in t ervals ~or  three weeks , and their erythro-
cyte s examined “ onometricall y (~arbu rg tecenique) for acetylchol inesterase
act i v  j t i .

(2) Pr o ’ ’~ . re a~ the Utah State_Division of Health , Bure au of
Laborator ies , 40 t~edic al Cr~ ve , S a l t  Lak e Ci ty,  by Mr. v . A .  Sm ith ,
Chief , Environment al  Mi’crob iol~~y. Half the water collect~~75 gallons)
OIl 7 July was supplied to Stat s~ Division of Health Laboratories , where
personnel conducted essentially the S3IIIC test of toxicity by ingestion
as described above. E’< . eotion s t i  the deta il s given above included the
init i atio n o~ the test on 8 July with 10 rats per group instead of the
20 animals per group stud i ed at DPG .

E—l



- - - - —- - -  
~~~~~~~~~~~~~ ‘

- ..--- - ‘

hr 1 s r  ~e r u ” mr o t n 1i ” —~ 1 S ci p1.’ ,‘ - ‘ i  :‘P~
j : - < - r i s e ]  ~ ‘f 5 t 0 V Ic

fey ori i~” s l s  ‘ ‘ .: <  t ’ .s i’ I . m ” t l g a ’ lon  0 ’ n it  1 I r ’ , 0~ ~~~~~ hol~ nes’eranu -
1 fl ‘. ‘it- • ! 1 I  I • 5. .“ . I ‘. 5 0 )  us ’ , l’S -

b . Resu~’~~. 
:.‘t ,-r t s 5 - 5 5 5  ,s,’ ’ , ’ f r S , to “ rIm ind D’ ‘ l e  S’  A l l , no I < v e s t

S i gnS 0 ’ 11 i n c - n  I n  - i s ’  i ~~‘ , O C C i r  re d  in 1o~ s c’; < ‘ DPG or <it ~ e- St d  f t
Di ,’j st o n ~ c a l ’ n  (i f l C l I ., I t r s ’ S  E - 1  I’ l l  E — 2 ) ,  - - ‘ c c i t tn,st t < n v s ’ r a l  r a ts
~ i r s i  OS a ren l t 0r  . i r d i a c  L u l l  t ur” . °e’ ,i lt ’ ;  of I’ , m,~~ ’ 5 1-5’ € ’ ! I t ’ , flf a c r - t . ’ i —
C ’ I , i T I I ’ ’ tr -s ’aSe 10 s - i t s Jr ’ ir~~~lng y r  fl 1 5 1 < 1 5 ’  .- c ~~- r d r t - ’ ~i v e r I  in. Tab l e  — 1 ,
Is ~~s - s , ’ j  ~~

‘. o’ ~ h r b i t ,s r~- iea1 s ‘‘ it 5 , 1 , s i ’ : r ~~~~ i c- i r, t d c ’f s -n r ii . e’, e~~ISt
, ‘ t ,.e* .’si ‘ ‘  - ‘  •ps , nd r ’  ‘ 

~ ts ’  0’ r Springs ,.,‘aters r d  1: 1 advern-
t 0’ i ~-t , 1 C ’’ lines’ era- < e -ict 1 • 1 t ,  -

C ,  C.r c l , ’< ” .s - ‘ , ~~~~ - fac’ Y r ‘n. s lonn of il l ’ .ess or death , were
- e’  ~ed n-i t 

- g i er~ ~. ~~~
- r  ‘ r’ ir c a L ’- U ’ ‘our Site’ . III ton- ~rr Sp r ings

area ‘or a : - . “ ‘od ‘. ‘ 21 u i ’, shows ~‘ ‘e ‘ e s  of s i g n i ’  i . a n t  quantities
d Sl y f . .‘t ’  1 . 10  - S Cr 1 ’ l Cd 1

S’i r~, i l a r ’ ,’ , dur ’i ’g t r ’ <  sane :c r ’ iod , t ’ s r s  ‘waS no oe c rease in a c t iv i t i
i- r ’~~t n s ’ o ,~~t i C  ‘.tC Ct~~l , . flI .. l i s ’:I ’ ’ ‘~~~-~‘se as  a re~~lt ~,, 4. 

C I I ’  , iji ’pf lOfl ijf Orr
np nifl~s .~-it er . T ni s ‘ n  ees ~j~ ’ ch~- I 1 ’ I c a1  d r l d ly t ic a l  data ob ta ined at
DP G (see t hi s si-c ’i on , Ch er ’ica l Compos i t ion )  indicat ing the absence of
ne r v e  - s t ’ l c n t s  and deco m pos i c io r .  irod u ts. “s atne nc e of pesticides ,

1 0 ’ , ludes 0s’s J o ’  0: r ’ .’ S p t ’n t ” s aqe n t s  , was also reported by the tcste
D iv i s i o n o’  rea l tn  ( i o c l o s u r e E-3 ~ .

3. ~
‘ . o- A ’ oae i n I r”~~~~~n,~~~Wat e r .  Al gae from the springs where

,~.nc’ r ,-, ‘ ‘ ‘ .-. n g  w e r~~ sent on 9 J .i y 1976 to  L’r . f l era ld Prescot t ,
<ern i ’,y of ‘-‘ontana Biological St ct i o r , , B~’Y ’ l I r ’-k , Montana for ider i t i—

~
‘ o. .,tion . A ‘,.‘ r’itten report is appended as iriol osure E-~ . Dr . ‘ r e f l I  ( I tt .

y.stted that cn~ y ore alga was present and it ~as an innocuous species.

Exan ij r ’ a t i o n n’ .-,si ’ s r ’ , So i l  and Horse Feces for Patho ~~~ s of
En te r c ta c t e r ~ t c e a n .

a.  Exp~,,rii~enta 1. The f o l low i r i i  Spec ine n , * were inoculated at
a Lq5 ’r o,”. l n l d te l y  10 . voi’j~”e (or we i<;b t, in t h e case  of feces) to Se lenite _ r
enr ichi ent L”OtL I  and i ncu ba ted  ~or 20 hours .y 37°C .

(1) ‘~ t te r  - Orn Spring s We n t  - collected 4 July

(2) ~‘.ater - Orr Springs West Dra i nage Ditch - 5 July

(3) ‘~ater - Pipe Uphill on C’rr Sprin i s “A” - 5 July

(4) Water — Pipe Uphill on Orr Springs “B” - 5 July

5 ’  *See Figure 0-1 for locations of origin.
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(5) Water - Seep in ‘ Dead Horse Seep ’ - 5 Ju l y

(€ ) H o r s e  F e c e s  - Fre 5h Feces at Tamarisk s well below Horse
n-a ‘ 7 

~ 

1 ~v

( 7 )  Horse Feces - Dry f rca : I’)rr’  Spri n q ’ Went — 5 J u ly

(8) Horse Feces - S r -v rom f inn Springs Went - 5 Jul y

(9 )  So i l — 1iOi S~ w i t h  Horse Diar , hea — Orr Spr ’in crs West — 4 Ju ly

After initial enn ir’ci ’ent , specimens were streaked to three selective
bacfl~” ln log ic ‘edi a; viz. , i . rc d o , He~ toen , and Sa l ’ - i o ne l la / Shige l la  (SS)
agars and iriouLa te d ‘ ‘, 37°C oiern jqh t . . Colonies arising after incuba-
tion ,ere e rar - ’ined f r’ absence of lactose t e r - - ’ c - n t a t i o n  (i.e., co lo r l e s s
colonies) and picked to d i a g n o s t i c  “ Enterot ubes ” (Hoff man- LaPoche).
Those readings tha t indica ted possible enteri c patho gens were streaked
to s la nts  and to~ cn tn the Bureau ~f Laboratories , Utah State Division
~~f Heal th in S. 1t Lak e C i t y  on 10 July 1 ‘- 7€  f or further study and
possi L le serological tv~ m g .

h. Pc ’ 5 -~l t n .  b.c following tabl e shows specimen origin , isolation
“edi -un ’ , Ln n erotab e ’ ren~ lts and classification. See also inc losure

c , C or ~n f i n m o r s .  ‘~o isolations of Salmonella and S,~ 1eJJa have
: e en  “ o de  cr ~ on finn Spr ings water and so i l .  Ar iz ona Group 2 organisms
1.,r -m r isolated , and are known to be responsible for infant diarrhea .
They are not m own tn he pathogenic Icr horses. Particularly important
is toe ~Oot tha t these lr co tions pre n u c i ’abl v provide water for rodents

nd reptil es t’ -it nc r - a l l y harbor enteric p a th e c e n s  and may contaminate
open ,, r t , e t -i n g  areas w i t h  their “~ creta

5. Chec ’ ica l  Co~ioos i t io n . O )

a. Prr,~~~~
s -o n  of Samples for Chemical Anal ys is .  Water samples

. sed f or tnce ci e r- e nt  anal ys is  were f i l te red through M,illi pore 0.45
m i c r o n  f i l t e r s  nI r i o r  to anal ysis. All filtered water samples were
stored in pol ’i eth ylene bottles.

b. De te r n ina t ion_ of _p,H . The pH of water samples was measured
un ing a Beckman model 76 pH meter equipped w ith a combination electrode.
The pH meter was standardized using a pH 7.0 buffer solution.

(
~~An alysi s procedures identified with the notation (EPA) are those

prescribed by “Methods of Chemical Analysis of Water and Wastes ,~
U.S. E.P.A ., EPA-625/6-74-003 , 1 974.
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C .  Sn t t -r ”  na t ion  of So l i ds ,

(1 , .~~‘ pe nded S o l i d s .  The ori g ina l samples were al lowed to
~ SO t ” t  t ” ie se d i 1 ’erlt could nt t l e  O u t .  ~e’inured amounts of the

- .) ‘rna’ l et  S o l u t i o n  - were c-cured through dried and weighed gooch
cr ”~- i b l e ~ a. I ‘ in ing 4 i u t e d  g lass  f iber f i l t e rs .  The f i l t ra t i on  was
done ~er ‘da c . wr ’ , f~- ~. rj c i  ~,.les and their contents were dried over -
tn ~n’ .i~ 135° C ,  and “- -weighed . T o e an - ’ount of suspended solids was

all u l a t e l as ~

Suspended s o l m d s , mg/ l  =

n r ln r c

A = wei ght o f f i lter  a n d  residue

B = w e i f i r~t of f i l ter

C = ml of sample f i l te red

(2) Solu b le Solids. To a clean and weighed dry bea ker , 50 ml
o~ a il ter ed water sample was added . The contents were evaporated and
t o e ~eaker -wrn placed in a dry ing oven set at 135°C overnight. The
nor —p i e  was removed ~ roIrI the dry ing oven and cooled . The beakers were
re-we i ghed . The ~i 1 tera b le  (so lub le )  sol ids con ten t was c a l c u l a ted as
fol lowc

Filterabl e solids , mg /i LA-B) x 1 000

w’ c -re:

A = wei -lht of dried residue and dish

B = weight of dish

C volume of f i l t ra te  used

d. Anal ysis of Chlorides (Mercuric Nitrate Method) ,

(1) Principle. Chloride can be titrated with mercuric nitrate
because of the formation of solubl e , sli ghtl y di ssoc iated mercur i c
chloride. In the pH range 2.3 - 2.8, di pheriylcarbazone indicates the
end point of this titration by forma ti on of a pur p le com p lex wi th excess
merc uric ions. The error in titration is about 1% of the volume of
titr ant used per change of 0.1 pH unit in the pH range 2.1 - 2.8.
Since exact pH adjustment is not feasibl e except by use of a pH meter ,
it is felt that keeping within a range of 4- 0.1 pH unit is sufficient
for most water analyses. Therefore , in this method , a specific mixture

E-6 
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of n i ln ic  a i d  and d i p h ern y lc a rbazone is added to a w~ter na r p l e  auto-
r ”a tic a li y ud ju 5ting the ic - 0f ‘:nn t potable w-it er n to c-H 2.5 0.1
A rl l r r i  ‘,uh ~~’,a r , . . e in this ind ica to r rni~ ture , ‘y lene c virno l FE , is used

a pH 101 1 
~or and as a bac~ irou nd color to 4 ac i l i t o t e  end —poin t

In ’ I ’  j a r : . - 
o~- introduction of 10 mg sodi ~r bicarbonate to both the

i ‘he standard titration pr o-~r i es a p”~ 
of 2 .5  0.3: then

0.1 ml i n d i i a t i n r _ a c i d i t i e r  re aqe nt < ” 1  is added . I n c r e a n m n o  the strength
O~ 

t’
~~e 1~~ r ’ n r  and “od if y i n g  ~he indicator mi ~t u r e  enabl e dete nr ’ inat ion

of ‘ -  r i l r , e r  cn luni de concentrations common in ‘~, i ’ tewater ,

(2 )  Inte r e rence. Bromide and iodide are t it rdted with

~e r cj r  ic n i t ra ’e rn t o e  same - .1 f l ! I C’  as I. n l O r i d e .  Z~ r o ; o t e , ~t- r r ic ,
and s 1 ’ i ~ n ions inter f ere when present in e.’ :.e- ~ uf 10 mg/ i .

‘.3) .~s-- ’1,fi..”ts .

(a)  ~ta n d a r o  sodiun chl o n li s , 0.1l -~l ‘,

(b)  ‘ , i t r j c  d~~1d , 0.1 N

(c) Sodl ,Am ~I , Iro~ ide , 0.1 N

(d) - e . - ‘s “or 1” iw— .h l c in i ’l e t i t r a t i o r s

(e) Ir-.di ca’ . ’ .r - o ci d i ~ r e r  r I o  .:t ’ nt .  The nit r~ c ac id concen-
t~’ o t ion of t h i s  rea ;ent is an imp orto ’~ ~acyr in the success of the
de ’ o ’ -~ i r a t nn ar,d can be var ied to ‘ ~it t oe a 1~~ l in i tv  range of the5 r p m  be ing t i t r a t e d , Toe rea ”,ent co n ta i ns  sa ~ f ic ient  ni tr ic ac id  to
re ’jtroli ze a total al ’ -l i ni ’ . o~ 150 mg/l as ~aCP3 to the proper pH in
a lOO -n l sample.

D i ssol ve , in the or~ er ran d , 250 mg s-d irhe nylcarbazone , 4.0 ml
concentrated nitric acid , and 30 mg xy lene cyanol FF in 100 ml of 95
eth yl alcn _ ino l or isopr opyl alcohol. Store in a dark bottle in a
refri gerator. This agent is not sto.”)e indefinitely. Deterioration
causes a slow end point and high results. Inasmuch as pH contro l p la ys
a critical role ‘n this method , adjust the pH ~f hi ghl y a l k a l i ne or ac id
no -p i es to 2.5 0.1 with 0.1 N nitric acid or sodium hydroxide , not
w i t h  sodium bicarbonate. Use a pH r’ ieter with a non -chloride type of
reference electrode for the pH adjustment. If onl y the usual chloride
type reference electrode is available for the pH adjustment , determine
the amount of acid or alkali required to achieve a pH of 2.5 ÷ 0.1 and
discard this pa rticular sample portion. Then treat a separate sample
portion with the determined amount of acid or alkali and continue the
anal ysis to its prescribed end . Under these circumstances , om i t the
nitric acid from the indicator reagent to maintain the proper sample pH.
Al ternatively, vary the nitric acid concentration of the indicator-
acidifier reagent to accommodate conditions wherein water samples of
very high or very low alkalinity are being analyzed .

E —7
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(‘ ) Standard ner ou r ic nitrate t’itrant , 0.Ol4lN . Dissolve
2.3 Ij 1 ;  N’.i ))2 Or 2.5 g Hg(N03)~ ’H20, in 100 ml of distilled water
con ’ i r r r y  5.25 n ’~l ‘ or nc ,en trated H’i03. Dilute to just under 1 l i ter and
per ’o” -- p ro  i m i l l’j r /  , ‘, ir da ’r” dization. Use r eplicates containin g 5.00

Ii s ’° s rnd , s r d  0 OH1 N Na Cl  s o l j t i o o  and 10 cog NaHCO3 diluted to 100 ml
~it o  ~is ’ i l l~- ’~ ‘,~at .-r . Adj ust  the r- .ercuric n i t rate t it rant  to exactly
0,0141 N and pe u r - -  a ‘ina l standardization . Store away from light in

bot t le  - “ ~irid~ rd ,“ ‘ -r -curi c n i t rate ti trant , exac t l y  0.0 141 N , is
“-qui’i a lent to 500 ~g Cl per 1.00 m l .

(g ) Pea ~ent s for high-chloride t i trations.

( 1 )  M i r e d  indicator reagent . Dissolve 5 g diphenyl —
~3 rI. .~zone c-- . -,-~der and 0.5 g Lroirrpheno l blue powder in 750 mg 95,. ethyl
or i , .,‘ p r i 1; ~1 alcoho l and d i lute to 1 l i ter w i th  ethy l or isopropyl alcohol .

(?) Strong standard mercuric ni trate t itrant , 0.141 N.
D is s o l i e  25 g H~ (NI ’~) 2 ’ H 20 in 900 ml d is t i l led  water contain ing 5.0 ml
conce ’~’” ted -~

0n . D ilute to just under 1 l i ter , and  perform a pre-
1 1 1 1 11 ,  5 . 1 Ya r :1 ird izat ion.  Use repl icates conta in ing 25.00 ml standard
5. 0141 N ‘.n C l Solution and 25 ml di stilled water. Adjust the titrant

e - ’ -, . t l j  0 . l - 1  N and per for : a fin al standardization. The chloride

~~.1~ .L ’n- ’~ O~ the t i trant is 5 .00 cog Cl per 1.00 ml.

(4) Srocedure.

(a )  T i t r a t i o n  of low-chlor ide concentrations prevai l ing i n
drin~- i water . Use a 100-mi sample or sma l ler a l iquot so that the
4 r’ lOr ’r ’ic- ‘ c r rten t  is less than 10 cog.

A id  1 .0 ml o ’ indicatcr -ac id i f ier  reagent to the sample. (The color
o’ t~~e solution should be t’een-blue at this point. A l ight green m d i—
case a c-h of less tha n 2.4; a pure blue indicates a pH of more than 3.8.
F” ’- most potable wate r s , t he  c-H after this addition will be 2.5 ~ 0.1.
~
@‘e” highly alkaline or acid waters are encountered , a preliminary pH
adj S j 5 ” ’  c- nt to about pH 8 will be necessary before the indicator -
ac id i f ie r  reagent is added.)

T i t ra te  the tre~ted sample with 0.0141 N mercuric nitrate titrant to
a oe~ inite purple end point. The solution wi l l  turn from green-blue to
bl ue a few drops from the end point.

Det e rr ~ine the blank by t i trat ion of 100 ml distilled water containing
10 mg NaHCQ 3.

(b) Titration of high-chloride concentrations. Place 50.0
ml sample in a 150 ml beaker (5.00 ml sampl e may be used when more than
5 m l t i t rant  are needed). Add approximate l y 0.5 ml mixed indicator re-
agent and mix well. The color should be purple. Add 0.1 N HNO3 dropwise
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an ’ ii t On c o lo r  :j s tur ns ,J 1~~~, Ti trat e ~.‘ith 0.1 41 N mer curic nitrate
the  ‘ ‘m t  :iem” o rls- n S da r - r p urple color. Titrate a distilled

wa ’nr blan k ~ S 1~ I ~~ ‘ ~ ‘ n,r t- r ’c ce d u rn - ,

( c )  Cal i ,uL ~t i’ < r ’ :

C) C~ Cl /i = ~f’. —5 ~’ Y N ~ . 4 5 ,45(j
- ‘ 1  s a r I . 1

A ml ti tration for sample

B ml t i t ra t ion  for blank

N n or  al it y of Hg’~
N’5C )2

e. A n al  ‘s ’is or  Nitro ~p<r , N i t r a t e - N i t r i t e  (Cadmium Recuction _Method)
(I ~~~ 

‘ - ________

(1) General Discussion . The analysis was made as soon as
po s s i b l e  a~~r er  receiving the samples. This method pertains to the deter-
min oti -o n of ni trate singl i , or nitrite and nitrate combined in drinking,
c u r  face , and saline waters , domestic and industrial wastes. The applicable
range ~f ~“ iS c-Shad is 0.01 t0: 1 .0 mg/ i nitrate-n ’~t r i te nitrogen . The
range may be extended with sample dilution.

A filtered samp le is passed through a column containing granulated
co pper _ cadmiur to reduce nitrate to nitrite. The nitrit e (that orign al ly
resent plus reduced nitrate) is determined by diazotizing with sulfanil-

an il e and coupling with N-( l-nap hthy l )-ethy lenediamine dihydroch loride
to f c - r r r a hi ghly colored azo dye which is measured spectrophotometrica lly.
Sepa rate, rather than comb ined nitrate-nitrite values , are readily
obtained by carrying out the procedure first with , and then without , the
initial Cu-Cd reduction step.

(2) inter ferences. Build -u p o~ suspended matter in the reduction
co lur .n restr irts sample flow. The samples were pre -filtered through a
0. ‘55 -- -r ’ernbrane filter.

Low results mi” ;nt be obtained frorr samples that contain hiri h concen-
trations of iron , copper , or other metals. EDTA was added to the san-pies
to eliminate this interference.

(3) ~,,p~~ratus.

(a) A reduction column was constructed from a 50-mi pipet
by re,l’ov ’ir ’q the top portion.

(b) A Cary Model 15 Spectrophotometer at 545 nn usin o i —cm
cell was used to quantitate the nitrite content of the samp les .
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( 4 )  Rea~ents.

(a) Granula ted cadmium 40-60 ccc-

(b) Cop per-Cadmiu m . The cadmiu m granule s (new or used)
.-.ere cle aned with dilute HC1 and copperized with 2~ solution of copper
Su ‘ate in ‘. tie fol 1 ow ng r’1inner

~. srm t,:~ cadm ium with dilute HC1 and r ’rrm se ~ it h  di stilled water.

Sw i rl 25 g cad m ium r’ in lOO— ml potions of a 2~, solution of copper
sulfate for 5 minutes or until blue color par ’ ia l ly f ades , decant and
repeat w i th  fres i copper su l fa te until a Lro~ ’ colloidal precipitate forms .

‘
~~sh the cop per-cadmium with distilled water (at least 10 times) to

r’-:ro’le i ll the precipitated copper.

(c) Preparati on of react ion colum n , In sert a g l a s s  wool
pl u g into the bot tor r of the reduction column and f i li  W i t h  distilled
w a t e r . Add sufficient copper-cadmiu m granules to produce a column 18.5
cm in length. Maintain a level of distilled water above the copper-
cad n iu n granules to eliminate entrapment of air. Wash the column with
200 ml of dilute ammoniu mn chloride solution. The column is then activated
by passin 4 throug h the colu m n 100 ml of a solution composed of 25 ml of
a 1.0 mg- ’ 1 N03-N standard and 75 ml of ammonium chloride - EDTA colution.
Use a flow rate between 7 and 10 ml per minute.

(d) Ammonium chloride - EDTA solution. Dissolve 13 g
aromc oniu m chloride and 1.7 g disodium ethylenediamine tetracetate in 900
ml of distilled water. Adjust the pH to 8.5 with concentrated ammonium
hydroxide and dilute to 1 liter.

(e) Dil ute aruno nium chloride -EDTA solution. Dilute 300 ml
of a n rmoniurn chloride-EDTA solution to 500 ml with d istilled water.

(f) Color reagent. Dissolve 10 g sulfanilamide and 1 g
N- (l-naphthy l )-ethy lenediamine dihydrochioride in a mixture of 100 ml
concentrated phosphoric acid and 800 ml of distil led water and dilute to
1 liter with distilled water.

(g) Zinc sulfate solution. Dissolve 100 g ZnSO4 .7H20 indistilled water and dilute to 1 lite r .

(h) Sodium hydroxide colution , 6N. Dissolve 240 g NaOH in
500 ml distilled water , cool and dilute to 1 liter.

(I) Ammon ium hydroxide , concentrated .
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( j )  Dilute hydrochloric acid , 6N. Dilute 50 ml of concen-
trated HC1 to 100 ml wi th d is t i l led  water .

(; 
- (c -p c - er culfate solution , 2%. Dissolve 20 g of

LaSL1 .5H - O i n  O n  r i  o~ distilled water and dilute to 1 liter.

(1) Stock nitrate solution . Dissolve 7.218 g KNO 3 in
dis’ lied ,‘~atem arid dilute t im 1 000 m l. Preserve with 2 ml of chloroform
per li t, - , - m O i s  solution is stable for at least 6 months. 1.0 ml =

1.00 r ’ q  ~U3
_
~ .

(m) Standard nitrate solution. Dilute 10.0 ml of nitrate
y . solution to 1 000 ml with distilled water. 1.0 ml 0.01 cog N03-N .

(n) Stock nitrite solution. Dissolve 6.072 g KNO2 in 500 ml
cf distilled water and dilute to 1000 m l. Preserve with 2 ml of chloro-
~or and keep under refrigeration. It is stable for approximately 3 months.
1.0 ml - 1.00 cog N0 2-N .

(o) Standard nitrite solution. Dilute 10.0 ml of stock
nitr i te solut ion to 1 000 ml w i th  d is t i l led water.  1.0 ml - 0.1 mg N0 2 -N.

(p) Using standard nitrate solution prepared the following
standards in 100 ml volumetric flasks:

Concentration
(mg NO 3-N/l) ml of Standard Soiution/ lOO .0 ml

0 .00 0.0
0.05 0.5
0.10 1.0
0.20 2.0
0.50 5.0
1.00 10.0

(5) Procedure

(a)  If the pH of the sample is below 5 or above 9, adjust
to b : , , i ec -r ’ 5 and 9 w i t h  e i the r  concen tra ted HC 1 or co ncen tra ted NH 4OH.

(b) To 25.0 ml of sample or an aliquot diluted to 25.0 ml ,
add 75 ml o~ ammonium chloride -EDTA solution and mix.

(c) Pour sample into column and collect sample at a rate of
7-10 ml per minute.

C d) Discard the first 25 ml , col l ect the res t of the
sample (approximately 70 ml ) in the original sample flask.
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(e) Add 2.0 ml of color reagent to 50.0 ml of sample.
Allow 10 minutes for color development. Within 2 hours measure the
a cor ba nce at 540 r ir 1 against  a reagent blank.

N I J T E :  I f  the concentration of sample exceeds 1.0 mg N03-N/l , the
re ma inder of the reduced sample may be used to mak e an appropriate dilu-
t ion before proceeding w i th  this step.

(f) Standards. Carry out the reduction of standards
exactly o S  described for the samples. At least one nitri te standard
should be co m pared to a reduced n i t ra te  standard at the same concentration
to ‘, n if j  the ef f i c iency  of the reduction column .

(g) Calculation. Obtain a standard curve by plotting the
ab ’5u rU-jnce of standard s run by the above procedure against N03-N in cog/i .
Compute concentration of samples by comparing sample absorbance with the
standard curve.

It less than 25 ml of sa imi ple is used for the analysis the following
equation should be used :

cog N O2 + N0 3-N /l = A
m l sa mnp le  used

where A = concentrat ion of nitrate from standard curve

f. Anal,ysis of Arsenic *

(1)  ~~yjpment . A Perkin -Elmer Mode l 503 Atomic Absorption
Sp ectrophotometer w i th  the Per ’in-E lmer Model 2100 Heater Graphite
At o r izer and a Perkin-E lnier Model 56 Strip Chart Recorder was used to
record the response in absorbance. The atomic absorption spectrophoto-
meter is fitted with a deuterium arc background corrector.

(2) Wavelength. 193.7 nm UV range

(3) Slit Sett ing.  4 (0.7 nm)

(4) L’~g,~t Source .  Perkin-Elmer electrodeless discharge lamp

~ (5) P,ryj,,pg Temperature . 9 5 C  for 60 seconds.

(6)  Charrj~~~ Te~perature . 230°C for 60 seconds.

kIn these procedures the instrument settings recommended by the manu-
fac turer (s)  were used . Special sample handling procedures to provide
enhanced sensitivity were not deemed necessary for this purpose.
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(7) Aton m iz at ion Ternperature. 200O~C for 10 seconds.

(8) Pur,ge Gas. Argon in interru pt mode .

(9) Alic [uot. 100 ni icr ol ite rs

Standards were rmi ade from Harleco stock standard solution containing
1 000 cog As/l h/ diluting appro priate aliquots with di stilled water
c onta in ing  one percent nitric acid.  Detect ion l imit:  0.05 mg / i (ppm).

g. Anal,ys is  of~ Bery])iurn .

(1) [o,u i ,pment . Perkin-Elmer Model 503 Atomic Absorption Spectro-
phc it o :’ nter wi Sir the Perk in-Elme r Model 56 strip chart recorder. Equip-
‘ c - mi t ?~u5 operated in the concentration mode using three-second integra-
tion for calibration of the digital readout and analysis of samples.

(2) Wave 1en,g~~. 234.9 nm UV range.

(3 )  S l it  Se t t i ,~~ . 4 (0.7 nm).

( ‘ 5 )  Lijht Source. Perkin -Elmer hollow cathode lamp.

( 5 )  Burne~,jype. Nitrous oxide , single slot , 2-inch s lot .

(fi ) Fuel , Acetylene; flow rate at 61 on burner control box.

(7) Oxidant. Nitrous oxide ; flow rate at 34 on burner control
box .

Standards were made from Harleco stock s tandard solution containing
1 000 cog Be/i by diluting appropriate aliquots with distilled water
containing one per cent nit ric acid and 1 000 cog Na il. Detection limit:
0.02 mg/ i (ppm).

h .  Anal ysis of Cadmium .

( 1 )  ~~~~~~~~ Perkin -Elmer Model 503 Atomic Absorption Spectro-
photometer with the Perkin-Elmer Model 56 Strip Chart Recorder. Equip-
ment was operated in the concentration mode using three-second integration
for calibration of the di g i ta l  rea dou t an d anal ys i s of sam p les .

(2) Waveieng~h. 228.8 nm UV range.

~
3
~An a l ytica l Methods for Atomic Absorption Spectrophotornetry , Perkin—
Elme r Corp., Norwa l k , Conn., March 1973.
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(3) Sh S t t i n ,~. 4 (0.7 nm)

(4) Li~ ht Source. Perkin -Elmer hollow cathode lamp .

( 5 )  Burne r Type. Air -acety lene , single s lot , 4 —inch slot.

(6) Fuel. Acet ylene; flow rate at 32 on burner contro l box.

(7)  Oxidant .  Air ; flow rate at 40 on burner control box.

Standards were made from Harleco stock standards solution containing
1 000 mg Cd/l by diluting appropri ate aliquots with di stilled water
contain ing one per cent nitr ic acid.  Detection limi t: 0.02 mg/ l (ppm).

i. Anal,y,~~s of C a l c i u m .

(1) Equjpment. Perkin-Elmer Model 503 Atomic Absorption Spectro-
photometer with the Perki n-Elmer Model 56 Strip Chart Recorder. The
equip -- ent was operated in the concentrat ion mode using three-second inte-
grat i on for calibration of the  digital readout and analysis of samples.

(2) Wavelength. 422.7 nm visible range.

(3) Slit 4e ttin ~ . 4 (1 .4  nm)

(4) Light Source. Perkin -Elm er hollow cathode lamp.

(5) Burner~jype. Air-acetylene , s i ng le slo t, 4-inch long slot

(6) Fuel . Acetylene , flow ra te 32 on burner  con trol box .

(7) Oxidant. Air; flow rate at 40 on burner control box

Standards were made from Harleco stock standard solutions containing
1 000 mg C~/l by diluting appropriate aliquots with distilled water
containig one per cent nitric acid.

j j .  Ana l ysis  of Chromium .

(1) Equipment. Perkin-Elmer Model 503 Atomic Absorption Spectro-
photometer with the Perkin -Elmer Model 56 Strip Chart Recorder. Equip-
mnet was operated in the concentration mode using three-second integra-
tion for calibration of the digital readout and analysis of samples.

(2) Wave 1e~~t~ . 357.9 nm UV range

(3) S l i t ,~~~~~n .  4 (0.7 nm)

(4) Light_ Source. Perkin —El rner hollow cathode lamp .
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( 5 )  h u m m e r - jype. Air -acety lene , single slot , 4-inch slot.

(6 )  Fue l.  An ety lene; f low rate at 40 on burner control box.

(7) Ox i j anmt , Air; flow rate at 43 on burner contro l box .

St irr L~rds ‘ - s r  made t roll Harleco st-’ck standard solution containing
1 000 cog Cr/i by diluting appropriate aliquots w ith distilled water con—
taini rmg one percermt nitric acid. Detection limit: 0.05 mg/l (ppm).

- A mmo l ysis of Co2per.

( 1 )  E~~~i 1 r r .ent. Perkin-Elmer Model 503 Atom ic Absorption Spec-
troph otormmeter wit h the Perkin -Elmer 56 Stri p Chart Recorder. Equipment
was operated in tOm L- concentration mode using three-second integration for
ca l ib ra t ion of the d ig ita l  readout and ana lys is  of samples.

( 2 )  ~avelength. 324.7 nm U’; range.

(3) Slit Settin g . 4 (0.7 nm).

( 4 )  L i ’ ~ rm t  Source. Perkin-Ejrner hol low cathode lamp .

(5) Lu r ’ner T~,pe. Air-acetylene , sing le slot , 4-inch slot.

(1) Fuel . Acety lene;  f low rate at 32 on burner contro l box.

(7) Oxidant. Ai r; flow rate at 40 on burner control box.

Standards were made from Harleco stock standard solution containing
1000 cog Cu / i by diluting appropriate a l i quots with distilled water con-
tainina one per cent nitric acid. Detect ion l imit:  0.02 mg/ i (ppm).

1. A na l y ” i s  of L e a d .

( 1 )  Eo~jpnient. Perkin-Eln ier Model 503 Atomic Absorption Spec-
tr’)r)hot ’ors er wi th  the Perkin-Elmer Model 56 Strip Chart Recorder.
Lou c-r ent was operated in the concentration mode using three-second
integration ~or calibration of the digita l readout and analysis of
samples.

(2) Wave l e~~th. 283.3 nm UV range.

(3) S l i t  Setting. 4 (0.7 nm).

‘1 
(4) Li q~t_ Source. Perkin-Elmer electrodel ess discharge l amp .

(5) Burner  j iype. Air-acetylene , single slot , 4-inch slot.
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(h) Fuel - Ace~ lene , f low rate at 30 on hurrm e r i ’ m ,nmt rol box .

(7 )  ‘ ida nt . Air , flow ra t . at 35 on burner control box.

St ..inula r d-~ ..a-r ’ m- node from Haml m-o m ..m stoc k - t . a n i o r ’--J solution containing
1000 mg m ’b,-l b y  J f l u t i r g  appr ’o; r ri te a ’liquo tc wit h dis tilled water con—
t im in g on” per cent nitric acid. Detection l imi t :  0.1 mg/ i (ppm).

m. Ana l ys i s of Nla’jn esium.

(1) E u i pr”en m t . er~ in -El r e m  Model 5 ,r3 Atomic Absorption Spectro-
ph otor r ;t ter ~-.‘r ‘ii tie Inr ’~ i n—E I r r .e r r,~odel 56 Str ip i’Ihart Recorder. Equipment
,‘.O ’  r O :o r r  ted lmr t t i~ cmj ’ r o c - m t r  It ion c-ri o usi r ig  t h ree—second integrat ion for
ca l ib r - -,r t i on o~ tm:r: di g i t a l readout and analysis of samples.

(2) ~u ve 1ength. 285 mmmi UV range.

(3)  S J i ~ Sett in g . 4 (1 .4 nm)

(4) L rj li t S o u r ce .  Perkin -El ni er hollow cathode lamp .

( 5 )  Burner - Tjpe. Ai r -acety lene , sing l e  slo t , 4-inch slot.

(f) Fuel. Acetylene; flow rate at 32 on burner control box .

(7) Oii dant. Air; flow rate at 40 on burner control box.

Standards were made from Harleco stock standard solution containing
1 000 mg -‘ : ‘l by diluting appropriate aliquots with distilled water con-
taining one per cent nitric acid.

n. Analys is  of Mercury .

(1) Eq ,,ui ,pgjient. Perkin -Elmer Model 303 Atomic Absorption Spec-
tr ri r brctometer equipped with the Perkin-Elmer Model 56 Strip Chart Recorder
and tie PerL in- Elme r Flameless Mercury Ana l ys i s  System .

(2) Wavelength. 253. 7 U V range .

(3) ‘lit Sett i rm r j . Perk in-E l mi er  hol low cathode lamp .

5~~o o k  standard solution for m ercury was made by dissolv ing 1.080 g
of mercury (II) oxide , HgO, in a minimum amount of ( 1 : 1)  HC1 and d is t i l led
w a t e r , Diluted to one liter with distilled wa ter , this equals 1000 mg/l
Hg.

The Per~ in- E1mer Merm ,jr~ Analysis System is based on the Hatch and
f lt t  procedure . The procedure was published in Analytical Chemistry , 40,
14 , pp. 2085-2087, Dec l’~fic - . Basically the system opera tes as follows :
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A 100-mi n c r - ma i l e r  sample which is adjus ted to 100 ml is treated
mm ca -r i- o’rgan a to  t o idi ze all of the ‘ e rc c ry  p re t em mt to the rm iercur i c

( - n  tu rm r ,, Tno excess a’ r ’ m - iuno anat e  is reduced wi th  hydrochloride , and
t’ -r r the mercury is reduced to m e t a l l i c  mercury wi se stannous chloride.
A r m  aerat e is p laced in  tn .- sample solution . A circulating pump moves
the air , w r i c h  is trapped in the y t en m , through the solution , thus
t- ,aporati r m g  the ‘ e r c u r y  arid carry i rig the vapor through the absorpti on
m d l .  Y €-r ,ury ~‘a c o r  in atomic t o r - m : ab ’oirbc the 253.7 nm radiat ion
emitted r-or ’ tee light source (hence the tern , flameless atomic absorp-
tion). The L.1 ange in energy is then detected and read out in the usual
w a i  rio t e c -  it un  m c abs orption spectroph otometer. The detection limit is
0.02 ,g Hg in 100 ml.

o. A na l j’ois of Nickel.

(1) [cju i frm’i er r t. Perkin -Elm er Model 503 Atomic Absorption Spec-
tr -uph otum:r ete r w i t h  the Perkin -Elmer Model 56 Strip Chart Recorder.
Equipm ent w a s  operated in the concentration mode using three-second
into o rat i on for calibration of the digita l readout and analysis of
S ar m p les

(2) ~d~ e1en 9th. 232.0 nm UV range.

(3) Slit Source . 3 (0.2 nm).

(4) Li ht bou rm e. Perkin-Elmer hollow cathode lamp .

(5) bu rn er Tjpe. Air -acetylene , s i n g le  s lo t , 4-inch slot.

(6) Fuel - Acet ylene; flow rate at 32 on burner control box.

(7) Oxidant. Air; flow rate at 40 on burner control box.

Standards were made from Harleco stock standard solution containing
1 000 m g  ‘,/l by diluting appropriate aliquots with distilled water con-
taining one per cent nitric acid. Detection limit: 0.05mg/i (ppm).

p. Anal ys is  of P o t a s s i u m .

(1) Equi pment. Perkin -Elm er Model 503 Atomic Absorption Spec-
tro [flctcr -r r- t,er- with the Perkin -Elmer Model 56 Strip Chart Recorder.
Lq u i p ”ent was operated in the concentration mode using three-second
ir it s I rotion for calibration of the digital readout and analysis of samples.

(2) Wave le~~th. 383 nirm visible range and red filter.

( 3 )  S l i t  Set ng. 4 (1.4 nm).

(4) Light Source. Perkin-Elmer hollow cathode lamp.
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(5) l r ,~~’rro r ’ T ,; .e. A ir— i , t t y l e ne , single slot , 4— inch slot

(6) Liol . A ceLlene; flow r - i~~ at 32 on burner control u m x ,

(7) Oxi ddnt. Ai r , t lo~ rate at 40 on burner contro l boy,.

Stur dard s were r:m ~ dt- ~rum :. io rleco sto mo standard solution containing
1 000 my K/l b ,, dil a t ing u p - . ; n ate aliquot s with distilled water con—
td i n i f l O  one per cent n i t r ic  or r d .

q . 4nal y s t e l  e riiur ’m -

( 1)  in ,,- r , Per in -El m er Model 503 A t omrr ic Absor ption Spectro-
: . b~~t r - r ’ ‘~er ,-. r ri t1 m o L:r. in-Elme r M o d e l  2100 Heated Graphi te Atomi zer and
the Perki ’r -Ll r:er M 1 1 56 Str ip  Chart . Recorder was used to record the
r tn ~ronce in absorbance. ‘re a t l ,m r i i c  abso rpti on spectrophotometer is also
t itte d wi t i m  a deu t i r mium a m background corrector.

(2)  W~ ’i~~1 e n - r t c - . l’u t .O ri ’ U V range.

(3 )  Si it Se t r  i r e ’;. 4 (0.7 n r mm )

(4) Urpni~_ Temm perature . 95~’C ~i’r L seconds.

( 5 )  Ch arr in j Trr i .pe r-ature . 330 for Sb seconds.

(s;  A t o n m z a t r m . r Tem,perature. 2200°C for 10 seconds.

(7) Piir~je G a .  Argon in in~ err up t ~od o.

(8) A l l  :j i } t~~ 100 m i cro l iter s ,

Standards were made from a stoc k standa rd solution containing 1 000
my Sell. ‘ toc~ sol u tra n ~io5  made by diss olving 1.000 g of selenium meta l
in a min i m u r m  volume of nitric acid ; evaporate to dryness. Two ml water
was added and evaporated to dryness 2 or 3 additional times. The residue
was finally dissolved in ten per cent (v/v) hydrochloric acid and diluted
to one lite r w ith distilled water containing ten per cent hydrochloric
acid. Stock  solution = 1000 my Se/i. Detection limit: 0.1 mg/i (ppm).

r. Anal ysis of Sod ium ,

(1) L g u i ; m ’ e n t .  Perk in-Elmer Model 503 Atomic Absorption Spec—
trophot om ieter wt , h tr io Perkin -Elmer Model 56 Strip Chart Recorder. The
equi r ,n re nt was opera ted in the concentration mode using three-second
integration for calibration of the di gita l readout and analysis of
samples.

(2) Wave 1eni~th. 294.8 nm visible range.

E- 18
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(2) ‘ . ‘d olo r m ’ ; tt , -4.8 r mm m i ~i s i Ll e range

( 3 )  S~ i t ,  4 (1 . 4 r i ’

(1) L ‘ ‘
~~~ So ur  m O ,  ‘ e r  - i n -E l r mrer hollo w cathode lau p

(5) Burn e r ’ . Air — acety lene , single sl i t , 4-i nch slot

(r ’
) Fue l . ~- , m-5yl s r me ; 41°w rate at 29 Dr~ burner control box

(7) Oxi d ant. A ’ m ; t low r ite ~it 35 on burner control box

Stan dar o s were r ude t r om : Harl ecu stoc k standard solutio n containing
1000 ri g ~o / l by d i l u t i r i -,~ appropriate aliquots with distilled water con-
t ~ n ir m- ’; one c’er m r it nitric acid.

s p~r ~1~~sis ~€ ni t s GB and VX The L l l  ~
- ng f t hod s were used

t J  irtec ’. and eus ure i’/ gas chromatography 0-i sop ropyl methy i pho s phono—
fl.~- r ~ J m s e  (GB) and 0 - ’ t h 1-l s_ (2-diis or ro pyla mir oet hy l )methy lphosphon o_
thioate (.~ ) in w a ter .

(1) Lt tr ’octior , . A 10- me l ali rr ’ a , .t n~ the sample is pipetted into
a 15—ni centn~~ ,o ~ t e .  ~~ W l l ~~

‘ i s ‘~. l l  is d isso lved  ir . t h e  sa c ple , one
ten tr (0.1) m l chloro ” or ’r i ,id ge d , the centrif..~ge tube stoppered and
shaken “ i ,  ‘n .- m i “ t - ~ and then ce’ r i ‘ .‘re d t~ ree m inutes. After the
crr lr ,mn fo r - ’ layer sett les out , a 10- 1 .ring e is inserted through the
aq ,~e’~ s p~~mse into the,’ c m]  r’n f ç r n  laye” , 7—8 ul are d row n into the
si”in ge . the vol umr ,e adjusted to 5 cml and in~ected into a gas chromatograph.

Sam ’ip l e ‘:ur m cent n ’utions are ca lcu lated by comparir ’mg the peak area
:tained for t”o sample ~ in the neak  areas obtained fr om GB and ~ stan-

do rd ’ , of no-w e c n ’. er :t r ’n t i on  in chloro form . The agent concentrat ion in
toe brine is oeL- rm-r’i re d by d iv id ing  by the extracting effic iency factor ,

Usin n 100:1 ratio of water sample to chloro form and an extraction
e~~ic enr y of 60’,, the lower detection limit ~or GB is 0.3 ng GB/ml
H20 and 3 eq/c l H20 for VX .

( 2 ) A naly~is. The chloroform extracts were ana lyzed for GB or
V’/ b y a Va rian .- ero ’rraph Model 2100 Gas Chromatograph (GC). The opera-
tional parameters are listed below f o r  each agent. The gas chromato-
graun was equipped with a M icrotek Flu e Peo to nm -etric Detector (FPD),
equipped with arm interference filter passing li ght at a wavelength of
532 nr

t . Ana iysis for Sholinestera se rnhibitor s . Cholinesterase inhibitors ,
i.e., o rma r iop h r .sp horjs nerve 000r ’m tS and insecticides , can be detected
and qua rt itated by measuring their - inhibitory effect on cholinesterase
or acetyicholinester ase acting upon acety lcholine or acety ithiocholine
as substrate .

E-19
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TABLE E-3

GC OPERATIONAL PARAMETERS

GB VX

Colo n: 5’ x 2 mm ID glass 6’ x 2 mm ID g lass

Column Packin g : Carbowa x 400 on 5 SP2100 on Chromasorb 750
Poras i l F 80/1 00
resh (Durapa k —

Wa ters Assoc i a tes
Part No. 27929)

Colur :n Temp: 1 20oC 1 80o C

etect or Tem p: 17 5oC 175oC

Inlet Tenr pL 160°C 160°C

Flow rates: q2 - -  15 mi/m m

02 -- 5 ml /min

H2 -- 100 mi/m m

Air -- 60 mi/m m

(1)  Reagen ts

(a) Enzyme working solution. Prepare 0.25 M phosphate
b u f f e r  by dissolving 68.0 g KH2PO4 and 348 g of K2HPO4 i n 10 l i ters of
distilled water . Prepa re a stock enzyme solution by dissolving the
co ntents of one vial of bovine erythrocyte acetyicho linesterase (20,000
u n i ts, Winthrop Laboratories , Special Chemicals Department) in 50 ml of
isotonic saline solution (9 g NaCl in one liter of distil led water).
To two l iters of the phos ph ate buffer  so lu t i on , add 100 mg of 5,5’-
dithiobis -(2-nitrobenzoic acid) (DTNB) and 5 ml of the enzyme solution
in isotonic saline.

(b) Substrate solution. Dissolve 1 g of acetyithiocholine
iodide in 500 ml of distilled water. Refrigerate all reagents when not
in use.

(c) Standards. Prepare standard solutions of agent GB at
concentrat ions of 0, 0.000 5, 0.001 , 0.0015, 0.002. 0.004. 0.006. and

E-20
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0.008 ..g GB/mi ~.iter .

( 2 )  Procedure.

(a) Pipet duplicate 2.5—mi aliquots of each sample and
0.3 ml o’ dist i l l ed ‘water into test tut ,ec in a water bath at 37°C.

(b) Add 2.0 ml of enzyme solution , mix wel l , and incubate
fu r 15 minut es.

(c) Add 1 m l of the substrate solution , mix wel l , and
incubate or ~~ . 5 mir m~ tes.

(d) Measure the absorbance of the sample with a spectro—
ni t ur frt~~C Sat  as a wavelength of 412 nm.

(e, Analyze a set of standards by the above procedure ,
and prepare a plot o~ absorbance vs. concentration. Draw a “best fit’
c u r v e  tn r - c ’ mg r : Ye data points.

(f) Determine the apparent GB concentrations of the
samples by read ing from the calibration curve the equivalent GB con-
centrations of t0 e samples.

u. Anal ys is  for Agent Decomposition Products. The following method
was aSCii to detect and measure agent decomposition products methylphos-
phonic acid (YN), isopropy l methylphosphonic acid (IMP), ethyl methy l—
phosphonic acid (YL), and diisopropy l methy lphosphonate (DIMP). Before
analysis , the decomposition products (except DIMP) must be derivatized .
One ml of water is pipetted into a test tube and nine ml isopropano l is
added. The contents of the tube are thoroughl y mixed and the sample
acidified to pH 6 by dropwise addition of concentrated HC1 . The solution
is propylated by dropwise addition of diazopropane in ether until a
yellow color persists. The samples are allowed to stand overnight to
destroy the excess diazopropane. The propylation step is 80 percent
efficient. The derivatized sample is anal yzed by GC. The diazopropa ne
solution was prepared using the methods of McKay .(4) Diazopropane is
used instead of the more commonl y use d di azo meth ane because phos phates
form trimethyl phosphate which is difficult to separate from dimethyl
mme thy lphospho n ate (methy l derivativ e of YN).

The GC operationa l parameters are the same as those described for
GB in Section S except that the col umn temperature was set at 1 50°C.
A 5-ti sample volume was injected into the GC.

Sample concentrations are calculated by comparing the peak areas
obtained for the sample to the peak areas obta i ned from derivatized IMP ,

(4)4 • F. Mc Kay et al . , Can. J. Res. 28 683 (1950).
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‘\ , and Yl standards of ~nown concentrations. It is best to use pro-
cessed sti rmdards where known amounts of IMP , YN and YL are added to
control water sam -p ies and treated the samnie as the sampl es . However ,
c - i ’ o a r - i s o n  w i t r ’  standards of esterified IMP , YN and YL in isopropyl
alc ohol s bc,’ul d Se uw an efficiency of approximately 80 percent.

v. Results. The results obtained by DPG are given in Tables E-4
thr ’o’~iih E—lO. Al so listed in these tables are results obtained by the
laboratories at the Utah State Division of Health , as first verbally
reported by Dr . M , Gortatowski . The samples were delivered to the
Di’ viSi ~ n of Healt e on 7 July 1976 . A fo rma l report of the results has
since Seen provided by the Division of Health (inclosure E-3).

The results shown in Tables E-4 through E-9 are exb ressed in units
~f rm q1 ” l  - Th is is a commonly -used unit in water quality analysis. To
o v oid confusion and to assist with the interpretation of the results ,
nrmg /l can be converted to cmg/ i by multi ply ing mg/ i by 1 000 .

w. Conclusions.

(1) Chemical agents GB and VX and their hydrol ytic decomposition
products were not detected in any of the water samp les; neither was any
other inhibitor of acety lc holinesterase.

‘(2)’ T’he concen trations of dissolved metals and chloride found
in the water samples are not considered to be abnorma l for the area or
at toxic levels.

A comparison of the results obtained by DPG with the pre liminary
results received from the Utah State Division of Health shows reason-
abl e agreement. The atomic absorption methods used at DPG are intended
for rapid screening of samples utilizing the recommended instrumental
setting s of the manufacturer . No attempt was made to increase the
sensitivities for each metal through extraction or special sampling
te ,shni rmu es because the re s u l t s  obta i ned by us i ng rou ti ne i ns t rumen ta l
setting yielded in most cases , sensitivities at or near the proposed
drinking water standards. These standards are ‘ safe-s ide ” levels and
sensit ivities of the method s used at DPG are such that , i f a con tamina-
tion proble m existed in the water samples , it woul d have been detected ,
particul a rly at concentrations posing toxic hazards to mammals .

The  m etho d s u sed for me tals anal yses at the Utah Sta te D i v i sion
of Health are significantl y more sensitive. However , their results
ver i fy our findings of very low and acceptabl e levels of toxic meta l
contamination in the water samples.

(3) Federa l standard s for drinking water have been published .
Extracts of these standards are given in Tables E- ll and E-12.
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AS’~i , Y’1’ i ’ Al , m~Le,nj LT s wo ma n SAMP 1.i .  ~i

Pond u - l o w  Trough — u I r  S p r i n g  W r - s t
s1mp le Time : lO5 J  i’~rs

Date :  7 Jul y 1976

Du gway Proving  U ’ah  S t at e  Dept.
m : t e :  C - n . Ground of H~~aith

pH 8.-~) --

Suspe:’ided Soi~~Js ii mg/ i  — —
Dissolved Solids 

_____ 

20 -D O_ m- . :1’S 2500 mg/i

— 
Ch l o r i d e  iOSO mg/i -—

‘2 0. 0 0 .0

0.82 m~/1 0.41  mg/i

os < 
O .o-5 mg/i i.2 m 9/i

- ________________________ 0. 1 mg/ i  0.1 pg/i

Be 0.02 mg/i <5.0 0g /i

Hg 50 U.9/1 0.0

Pb ~~~~~ mg/i 50 .0 g/l

_____________________ < 0 .02 mg /i 5.0 eg/i

~~O .05 mg/i - —

_________________________ 

<0 .02 mg/i ——

____________________________ 
370 mg/i ——

V. 9.2 mg/i ——

Mg 101 mg/i ——

Ca 270 mg/i ——
_____________—_________ < 0 .05 mg/i --

E-23
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A-;kl Y’:’ICAL RESULTS ~,‘ATE} < SAMPLE ~2
r Sprin ’j - w es t  Sistern
S i mple Siie : 1030 hrs

:u’~e: 7 July 1976

roving Utah S ta ’ e Dept.

_______ _________— — . 
“rrou :d of Ueaifr

I.e i — —
_ _ _ _  “~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _

.,us me :md ed ~~~~~~~~~~~~~~ 2.6 mg/1 4_,,,,,

Hssol’;ed SoliDs 2’.:DO rr’~g/i --

_______________ 
950 mg/ i  I — —I- 

~~~~~~~~

--

~~~~~~~~~

-

so-, - 0. 0 a . - ,

1.2 ~r g/ 1 O .3~ ‘~/1 _
~~~~~~~~~,

s —— 
< 0 . 05 mg/i 0. 1

- 
I 

0.1 m D / i  0.1 
~ g-

’1 ,~~
Be < ~ .02 mg/ i  ~~~5 . D  ~ ‘g,/ l

Hg 
_______ ~-5 0 r ’a , ”l 

—~~~~~~~~~~~~ 0.0 
-________

Pb ~ ~ .1 my / i  30. 0 ,~ g / i

Sd ~ 0 .02 mg/i 3.0 , g/l

r 
___________ ~ 0 .05 mg/i --

~ 0 .02  mg/ i  --

_________ ______ 
320 mg/i  ——

___________ ______ 
7.4 mg/i --

___ _____  
102 mg/i I ——

‘a ________ 
265 mg/i ——

__________________________ 
.— 0 .05 mg/i — —
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TABLE E—6

ANALYTICAL RESUL TS WATER SAMPLE #3
Orr Spring - West Trough
Samp le Time: 1045 hrs

Date: 7 Jul y 1976

Du gway Proving Utah State Dept.
Element Ground of Health

pH 7.7 -—

Suspended Solids 1.0 mg/i ——

Dissolved Solids 2600 mg/i — —

Chlor ide  1025 tog/i ——

DO 2 0 .0  0.0

DO3 
——_____ 

0.80 mg/i 0 .48  mg/i

AS — 0.05 mg/i 0.8~ 1 g/1

Se <0.1 mg/i 0.0

Be <0.02 mg/i .(5.O g/i

Hg < 50 mg/i 0.0

Pb <0.1 mg/i 40.0~~ g/i

Cd ~- 0 .0 2  mg/i 2 .Ou g/l

Cr <0 .05 mg/i ——

CU <0.02 mg/i -—

Na 350 mg/ i ——

K 
— 

e .O mg,/i -—
Mg -

~~~ mg/i — —

Ca 270 mg/i —-

Ni < 0 .05~~~,, --

E -25
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TABLE E—7

ANALYTICAL RESULTS WAT ER SAMP LE ~4
Lower Seep - Ta~.ax-~ck Area -

~~~, ~~~

Sa mp le Time : i i3O hr s
Date : 7 July 1976

Dug’way Proving Utah State Dept.
Element Ground of Health

pH 7.4 ——

Suspended Solids 164 mg/i No sampie

Dissolved Solids 5200 mg/i No samp le

Chloride 1780 mg/i ——

Ni2 0.19 mg/i 0 .0

NO 3 0 . 3 3  mg/i 0 .80 mg/i

As 0.080 mg/i 16.0 ~g/l

Se < 0 .1  mg/i 1.7 ~g/i

H 
Be ~ 0.02 mg/i < 5 .0  ~g/l

Hg ~~ < 50 ,,g/i 0 .0

Pb 0.1 mg/i 150 ~g/l

Cd < 0.02 mg/i 15.0 IJ.g/i

Cr < 0.05 mg/i —-

Cu 0.02 mg/i --

Na 590 mg/i --

K 25 mg/i --
Mg 178 mg/i -—

Ca 595 mg/i — —

Ni 0.60 mg/i --
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TABLE E-8

ANALYTICAL RESULTS WA TER SAMPLE ~5
Orr Spring East

Sample Time : 1000 hrs
Date: 7 Jul y 1976

Dugway Proving Utah State Dept.
Element Ground of Health

pH 7.7 --

Suspended Solids ii mg/i ——

Dissolved Solids 2400 mg/i 2380 mg/i

Chloride 1000 mg/i ——

NO 2 0.0 0 .0

NO 3 0.88 mg/i 0 .64  mg/i

As < 0 .05 mg/i < 1.8 ,g/ i

Se 0. 1 mg/i 0 .0

Be < 0 .02 mg/i < 5 . 0  g/i

Hg < 50 ug/i 0 .0  
-—

Pb -~~ 0. 1  mg/i 3 0 . 0  ‘ g/i

Cd ~ 0 .02  mg/i 5 . 0  t Lg/ l

Cr - 0 .05  mg/i --

Cu <- 0.02 mg/i --

Na 
— 

360 mg/i —-
K 8.1 mg/i --

Mg 91 mg/i — —

Ca 255 1119/i --
Ni 0.07 mg/i — —
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S’i’J~IJ , E—9

ADAL~~~’I I . , :AJ . RESULTS WATER SAMPLE m*0
SEEP

ommp ie C ‘~ie : 1025 hrs
Dat e: 7 Jul y 1970

________— 

Du gway Proving Utah  State Dept.
Ele m ent Ground of Health

pH .0 --

Suspended Soiid s i’i 0 mg/i — -

Dissolved Solids 3000 mg/i 2970 mg/i

______________________ 
1150 mg/i — —

_______ ____________ 
0.0 0.0

DC- 3 0.30 mg/i 0 .26 mg/i

As 0.055 mg/i 16.0 in g/1

____ - _ _ _ _  ~-0.i mg/i 0.6 ,,g/l

<0 .02 mg/i <5.0 ~g/i

_______ < 50 ~‘g/i 0.0

_____ 
<0 .1 mg/i SO.0

_____________________  < 0.02 mg/i 5.0 g/i

I :r _~~~~~~~~~~~~~~~ _____ <0.05 mg/i -—
Cu 

______ 
<0.02 mg/i —-

Na 
___________ 

420 mg/i ——

K 35 mg/i -—

115 mg/i. -—
Ca 

_______________ 
280 mg/i --

____ 
mi 

_______________ ~ 0.05 mg/i -—
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TAB LE E -l i . PROPOSED INTERIM STANDARDS FOR PRIMARY DRINKING WATER
(40 CF~ Part 141 , 15 March 1975)

_____  

r Maximum Concentrat ion (mq/ l)

As 0.05

Cd 0.01

Cr 0.05

Pb 
~

- 
0.05

Hg 0.002
- 

0.01

Nitrate 10.0

TABLE E- 12. ADDITION AL SUGGESTED MA~IMUM CON CENTRATIONS FOR DRINKING WATER
(42 CFR Part 72.205 , 1 October 1973)

- ~-uogested Max i mum
Element ‘ nLentr ation (mg/l)

Cu - 1.0

Fe 0.3

Chloride 250

Tota l Dissolved Solids 500

E-30
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A R EA  CODE 801 No,sin i nie Ad o ,y Cooo ~ tL

W.ter Po l ut uon Comm ittee
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BIJ REALn OF LA B O R A T OR I ES

‘ ‘ Jul y 26 , 1976

H - race B. R e s  Jr . , Ph . D Microbio log ist
Environmenta l and Life Sciences Division
M aterial Ti-st Directorate
IJ .S.Army D uguay Pr ovi ng Grounds
D ugway , U tah 84022

D~ ar Dr . Rees:

The following are the results of tests performed on samp les and cultures
taken in the Orr Spring area during July 1976.

Water Toxicity
W at er from the fo l lowing  sources was fed to each of fo u r groups of 10 ra ts
beg inning  Jul y 8, 1976 and s t i l l  co nt in u ing as of the da te of this  repor t.

No . I Orr Spring W est trough

Do . 2 Orr Spring Eas t Cistern

No . 3 Orr Spring West Cistern

No . 4 Orr Spring Wes t pond below troug h

No. 5 Laboratory Control

Each gro up of ten (10) rats consumed between 150 and 400 ml per group
p er day of each of the respective spring samp les . To date there has not been
any indica tion of abnormalit y or illness in any of the anima ts in the 5 groups
under test .

Soil
Exa m ina t ions were per for m ed on soils to d et erm ine the pr esence of  aerobic
spo reforming Bacillus anthracis.
Me thod
De termination of the presence of Anthr ax spores was by the Method used by

Rees e t al (pub lic Health Reports in press)

Res ults:
Group Soil Source Morta lity Isolate *

1. Orr Spring wes t-fill
over Spring “‘I)~- ad Horsedraw ” 2/2

Inclosure E- 1 E— 31
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*Group Soil Source Isolate
2 . Orr Spring west-Seep

at Dead ”Horsedraw ” 2 / 2

3. Orr Spring east-Ro adCut 0/2

4. O rr Spring west-Mesa
w ith D i sti ch ilis Stricta 0/2

5 . Orr Spri ng west-Creek Bed
of “Dead Horsedraw ” 0/2

6. O rr Sprin g east-Dozer
d igging and f ill 0/2

* Bioch emical testing and evaluation of isolates from the spleen and li ’sers
of the Gu inea p igs indicate they are not B. anthracis. Reaction s are similar
and compatible with those for B. cere us.

Identification of Cultural Isolates:

No . Sou rce l~entificatio n
1. Feces B Orr Spring west Aeromonas hydr op h i l ia

2. Water - Deep Draw Seep Arizona Group 2

3. Water 3 Pipe uphill Orr Sp .A Colifor m Enterobacter

4 . Water 4 Death Draw - Seep Arizona Group 2

5. Wa ter 5 pipe up h ill Orr Sp.B Citrobacter fruendii

6. Water 6 Orr Spring west Enterobacter cloacae

7. So il Orr Spring west Flavobacterium Sp.
Group #B

All of the testing performe d by Env. Microbiology on wa ter samples , soil
samples and identification of cultural isolates , failed to produc e any biological
entity that would be life threatening to the animals in the Orr Spring area .

If I can be of further assistance please call .

Sincere y,

ith , Chief
Env. microbiology

MAS / bj h
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~~~~~~~~~~~~~~~~~~~~~~~~~~ UI V I~~I( )~ OF HEA LTFI
N

~~~~~—
, 44 MEDIC AL  DRIVE He&Ith F.~ i1it,e. Co~~npi1

‘ A t , !  LAKE CITY . UTAH 84 113 Medic al E.aamane , Committ .,
AREA (‘ODE 801 Nureing Home Advi ao ry Council
PHONI, - ~ I WaLe, Poll utio n Comm u te.

I ~u . ’  u IS , . M l  M P H  BUREAU OF LABORATORIES 

~ August 19 , 1976

Dr . L. L . Sa lomo n
Acting Assistant
M a t e r i e l  Test Directorate
U .S.Army Dugway Proving Grounds
D ugway ,  Utah 84022

Dea r Dr.  Salomon:

The water toxicity test conducted by the Utah State Division of
Health began Jul y 8, 1976 and was concluded Jul y 29 , 1976. Water from the
Orr Sp ring Area was fed to each of four groups of 10 rats and a control
group was watered with Salt Lake City tap water .

All of the rats in all groups appeared norma l and gave no indica tion
of i llness or abnormality.

If I can be of further assistance p lease call .

Sincerel y,

Merlin A . Smith , Chief
Environmental Microbiology

MAS/bjh
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Boa d He 
Committe e

4 4  M F tI lt , A L  DRIVE Health 1 a~~ lulu.a Coun ci l - ‘

S A t . I I ~~~~ C I T Y , UTAH 8 4 1 1 3  Medic al Eaamu ’ie, L,,mrn,Itu- c
A R E A  CODE $01 Nu ra4ng H,,nue A d . l o . ,1  (

1 1 1 1 1 ’ . I- ~33-6 1 3 1  V. ai r, Pol l utio n Commu tt ee

t M ’ .  l u l - ~~~ M D  M P H  bUREAU OF L A B O R A T O R I E S

Au gust 5 , 1976

Hr - t w o  I Solomon
Depu t y Dir - :t ,L - jr
STEDP - MT

i’. Proving Grounds
, ~

‘ t ~ih 8 4 I ) ’ ~ 2

Dea r Dr. Solomon:

Enc losed p lease  f i nd  the reHorts for analytical work on water specimens

fo r the wild horse incident.

If you Ii’i-.- -.~ au- i  ques t ions , please don ’ t hesitate to call.

Sincerel y yours ,

Melvin  J .  Gor ta towski , Ph .D .
Ch ief , Chemistry Section

MJG : es
Enc .

cc:  L t .  Theodo re Prociv

E-34
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Universit y of montana 
-July 13, l97ti.

fl h issoul a, montana 59801

(406) 243’0211 p

r .  It . E. ~t~irk ,
r ,4nviro rwiei , ta i &~ Ecology Br a nCh ,
D~sgway , Utah 814022

Dear ~
3 r. st a rk:

The algal sample fran Orr ~pringa arrived today . Tp . ’ green u ’I ga
i
~ 

ar1 innocuous species which has tbe name of Ulothrix t e r l o r r i L : .

1k: ere was considerable sarccl and suspended mat t er along ~- i t i 1  t t e
f i l amentou s  growth , but I found no (ther algae in this. If you have
other questions pie -n e let rse know.

Yours truly ,

~~ . w. P~ec~~
Ui~v. Mont. Blot. S~~.

~~~f~rk , M~ ntana 590fl
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F. SOIL

1. O.LEi (,t.l V ’ a . To examine soils of the Orr Springs area for the
presence UI bao teria l pathogens. In addition , c hemical assays are to
be conducted to determine if the soils contain unusual levels of ions
potentially toxic to horses , and/or if the soils contain nerve agents
or their decomposition products or any substance inhibitory to acetyl-
cholinesterase activity .

2. M i cro b i o1~~jc  Examination of Soils for Anthrax Spores.

a. Note . Data on an investigation of enteric pathogens in soil are
reported ”frF’the section on water , pp. E-2 through E-4. Tests for anthrax
spores in soil only are described below.

b. Experimental. Six of the thirteen soil samples collected on
6 July were examined for the presence of anthrax spores by the method
described by Rees , et a]. (Public _ Health _Reports , in press), on 8 Ju l y
at DPG and at State Divi sion of Health on 10 July. Selection of the
six soils was based on the soils collected in the immediate area of
Orr Springs where most of the carcasses had been found .

(1) At DP G . Ei ghty grai ns of each soil were homogeni zed as 20~suspensions , the suspensions centrifuged at 400 x ~ for five minutes ,
the supernatant fluid from the initial centrifugation decanted and
centrifuged at 6000 x ~ for 30 minutes . The sediments from the last
centrifugation were resuspended in 20 ml of 3m il l i niol ar phosphate buffer ,
the suspension divided and either heat shocked at 70°C for 10 minutes or
autoclaved t,contro is) for 15 minutes at 15 psi . F i ve ml of these su s-
pensions was Injec ted subcutaneously into guinea pigs (two animals per

- (  so i l  tested p l u s  two animal s per each control) at severa l sites on the
abdomen , Guinea pi gs were observed daily for 10 days for any signs of
illness.

(s) At State Division of Health , Bureau of Laboratories ,
Environmenta l Microbiology, Mr. M. A. Smith , Chief. The same procedure
detailed above was duplicated by personnel in the Bureau of Laboratories ,
except that sample size was 20 grams of soil per sample because centri-
Fuges were not adaptabl e to any larger size sampl e. Each test animal
therefore received one- 1ourth the soil inoculum employed at DPG .

b. Results.

F-i
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TABLE F- i

MORTA LITY IN GUINEA PIGS INOCULATED WITH HEAT SHOCKED SOIL EXTRACTS

Mortality Rate** Description
— 

So i l Sou rce* (8 days post inoculation ) of Isolates .

Orr Springs East , Road Cut 0/2
Autoc l aved Control 0/2

Orr Springs West , Mesa Area 0/2
of Distichi l is stricta

Autoclaved Control 0/2

Orr Springs West , Seep 2/2 Gr + rods , but
at ‘Dea d Horse Draw ” moti le  an d

Au tocl ave d Con trol 0/2 hemol ytic on
5~ bl ood agar

Orr Springs West , Creek Bed 0/2
of “Dead Horse Draw

Au toclaved Contro l 0/2

Orr Sprthgs East , Dozer 0/2
D i g g i n g s  and F i l l

Au toclave d Con trol 0/2

Orr Springs West , Fill Dirt 2/2 Gr + rods , but
over Spring of ‘Dead hemolytic on
Horse Draw ’ 5% blood agar

Au toclave d Control 0/2

*See ma p for locat io n of so i ls  collected (F i gure D-l).
**Numerator denotes GP deaths occurring ; denominator , the num ber of

animals tested .

An thrax bacilli demonstrate no hemolysis when grown on 5~ bloo d
agar (sheep) for 24 hours. All isolates made from tissues of guinea
pigs produced zones of hemoiysis when grown at 37°C on blood agar.
Likewise , one isolate (noted in the tabl e above) was motile, wh i ch
an thrax bac i ll i are not . The two specimens wh ich di d cause deaths
undou btedly did so because they represented large amounts of soil extract
and , therefore , high concentrations of anaerobic spores found abundantly
in horse feces. Additionally, guinea pigs do not readily tol erate
grossly contaminated inocu la subcutaneously. Deaths were not primarily
due to anaerobic contamination alone , because the carcasses did  not
demonstrate the bloating or smell of anaerobes , nor did smears show the
morphology of anaerobic spores .

F -2
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A report of 26 July f rom Mr. M. Smith of the State Division of
Heal th revealed that the same two specimens produced deaths in inocu-
lated ani ma ls ~i t h i n the first 24 hours post in jec t ion  at the Bureau of
La bora~ -ir -ies. His effort likewise produced no isolation of bacilli that
possessed ~~~~ characteristics of anthr a/ microorganisms (see m d  E-l).

c. Cc~’c1usio n s. Attempts to isolate anthrax spores from soils col-
lected in the irriii ediate vicinity of the horse deaths failed to yield
positive eviden ce. The validity of this finding is enhanced by the
sensiti v ity of the isolation method , which permits the detection of as
few as 13 anthra x spores in 10 grams of soi l .  It should be noted that
the  gross iatho logy of the horses, as shown in veterinary reports, did
not suggest anthrax as the cause of death.

3. Chemical Investi gation of Soils.

a. Experimental.

(1) Preparation of Samples. Dry ‘t as i s ” so il sam p les were
mixed well , and stones and roots removed . Two hundred grams of each
so i l sam p le were weighed into liter glass jars and 400 ml of water
added. The jars were capped and shaken for three hours. The samples
were allowed to settle and the supernatant fluid was filtered through
Whatman No. 42 filter paper. The filtrates were filtered a second time
through Millipore 0.45 micron filters. This was necessary because fine
clay particles pass through the Whatma n No. 42 filter paper. The
final filtrate was stored in polyethyl ene bottles .

(2) Anal ysis. Chlor ide , pH , metals , and enzyme inhibition on
the aqueous so i l ex trac ts were measu red by the procedu res descr ib ed i n
Section E.

T he so i l sam p les wer e tested for a gen ts GB an d V X an d the i r decom-
position products by the following methods.

(a) Ex traction Procedure for Agents GB and VX. Ten grams
of soil was extracted with 15 ml of ‘i sopropyl alcoho l by shaking for
one hou r i n a ca pped tes t tu be. Sol i ds were a l lowe d to set tle  and f l u id
was sampled directl y by withdrawing 5 ul with a microl i ter syringe. The
sample was injected into a GC. The same GC operational parameters
described in Section E were used . Sample concentrations are
calculated by comparing the peak areas obtained for the sample to the
pea k are as obta i ned from GB an d D IM P stan dar d s of know concen trat ion i n
isopropyl alcohol. The extraction efficiency is 90-100 percent from
most so i l .

The above extract ion procedure has a lso been found ef fect ive for the
extraction of DIMP from soil. Thu s, th is agent GB decomposition product
‘is ex trac ted concurrentl y wi th the agents . It i s also measured con-
current l y on the same GC column as used for GB.
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(b) Agent Decomposition Products. Agent decomposition
p r o d u c t s  YN , YL , and IMP were extracted from soil samples as follows :

Ten grams of soil was extracted with 10 nil of 1.5 N aqueous NH4OH
::y shaking for one hour in a capped tube . The mixtu re wa s centrifuged
for-’ one minute and one ml of the supernatant solution was diluted to
10 ml with isopropyl alcohol . The solut ion was acidi f ied by dropwise
addition of concentrated HC1 and the pH checked to make sure that it
was less tha n pH 6. The result ing solution was propylated by dropwise
addition of a solution of diazopropane in ether until a yellow color
per-sisted . The sample was allowed to stand overnight to destroy excess
diazopropane. Propy lation efficiency was found to be 80 percent. The
content ~f decompo sition products was measured by injecting 5 ul of the
solut ion into a GC w i th  the parameters l isted in the water sec ti on
except that the column temperature must be 1 50°C. Tabl e F— 2 lists the
detect ion l imi ts  and retention time of IMP. YN , and DIMP i n soil
extracts using the specified GC operational parameters.

TABLE F-2

DETE CTION LIMITS AND RETENTION TIMES
FOR SOME AGENT DECOMPOSITION PRODUCTS

—- 

Decomposition Retention Time Lower Detection

— 
Product (minutes) Level (ng/g soil)

1. n-propy l ester of IMP 5.4 600

2. di-n-propyl ester of YN 7.0 600

3. DIMP 
i 

4,~. ~OO

b. Results. The results obtained from the analyses of the soil
extracts are listed in Tables F-3 throug h F-18. Samples of these
extracts were delivered to the Utah State Division of Health on
15 Jul y 1976. Results confirmed those obtained at DPG (inclosure F-i),

c . Conclusions.

(1) Chemical agents GB and VX and their hydrolytic decomposi-
tion products were not detected in any of the soil samples and neither
was any other inhibitor of acetylcho l inesterase.

(2) The concentration of the dissolved meta ls and chlorides
found in water extracts of the soil samp les are not considered to be

F -4
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at toxic leve ls. The wide variati on in concentration of each el ement
of interest in each soi l is as expected fr om so i ls  col lected from
different environment al settings (e.g., pond soil where considerable
leaching occurs versus dry surface soil).

I
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TABLE F-3

ANALY TICAL RESULTS OIL SAMPLE ~ 7
Wet ~-ud ~c-ar Wi ~j  ~,1o1Jnt ~.1~~

Dj te : 7 Ju ly  1976

Dugway Proving
Element Ground

______ ______ ________________ 
8 . 3

_____ 
Oisso lved  Solids 100 mg/i

-.Thloride Not determ ined

— -  ____ ___________________ - ~~ 0.05 mg/i

~ 0.1 mg/i

~ 0.02 mg/ i

0_i ~~ 50 u9/i

Pb ~~‘ 0.1 mg/i

Cd ~- 0.02 mg/i

Cr .~ 0.05 mg/i

Cu 0.3 mg/i

Na 66 mg/i

K 3.2 mg/i

I Mg 2.1 mg/i

Ca 2 . 8  mg/i

Ni 0.07 mg/ i

F-6
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TABLE F-4

ANALYTICAL RESULTS SOIL SAMPLE f f 8
Ciii Dirt Over Spring ‘ O t ~id Horse Draw ’

Orr Sprinqs ~‘.‘est
Date:  6 j uly i976

D:.~wU1 Provinq 
—

Element ______________ OrQund 

_______________ 
8.1

Dissolved Solids 
— 

2400 mg/ i

Chloride 700 mg/ i

As 0.065 mg/ i

Se ~~O. i  mg/i

Be .~0.02 mg/i

-
- 

Hg <5Oug/i

Pb ~~0.1 mg/i

Cd ~~0.O2 mg/i

Cr ~ 0.O5 mg/i

Cu 0.06 mg/ i

__________________________________- 240 mg/i

K 195 mg/i

Mg 41 mg/i

Ca i05 mg/i

Ni 0. 06 mg/i

F-7

~~~~~~ -- - ~~~~~~~~~~~~~~~~~~~~~~ 

-i--
’ -

~~~~~~~~~~--~~~-—- -~~~~~~~~~~~
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- - - -
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TABLE I- ’-5

ANALYTICAL RESULTS SOIL SAMPLE #9
Dozer Digging and Fill

Orr Springs East
Date: 6 Jui y i976

Du gway Proving
Element Ground -l —

pH 7.7

Dissoived Solids 2800 mg/i

- Chloride 625 mg/i 
-

~

As ~~~0.O5 mg/i

Se < 0.1 mg/i

Be <‘ 0.02 mg/i

Hg < 5 0~~,g/i

Pb .~0.l mg/i

Cd 0.04 mg/i

Cr 0.05 mg/i

Cu 0.4 mg/i

Na 260 mg/i 
—

K 36 mg/i

Mg 75 mg/i

Ca 320 mg/i

Ni ~~0 .05 mg/i

~~~~~ 
_ ± _

~~~____ _ _~~~~~ - _ _ _ _ _ _ _ _ _
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TABLE F-6

ANALYTI . A!. RESULTS SOIL SAMPLE #iO
- ‘over O ir t

-I - r r Spr 1r ~ E~~St
Date : 6 ul y 1976

Dugway Proving
Element Ground

p H 7 .9

~~isso1ved Soiids 1900 mg/i 
—

j h ior id e  475 mg/ i 
——

As ‘-“ 0 . 0 5  mg/i 
——

— 
Se ~‘ O .l  mg/i

Be ~~0.02 mg/i

Hg <‘50 u g/i 
-

Pb .~~0 . l  mg/ i 
- —

Cd ‘-“0.02 mg/i 
-~~~~~~

Cr < 0.05 mg/i

Cu 0.02 mg/i

Na 210 mg/i

K i15 mg/i

Mg 38 mg/i

Ca 150 mg/i

Ni <0.05 mg/i

F-9

__ _ _ _  _ _ _ _ _ _



TABLE F-7
-‘~~~C Y T - . .-’U- RESULTS SOIL s ’C-o- : ~ii

Road Cu t  Soil

~,ri C-i~r 1 nq 1~- i ~ tj
C Oil y 197’

‘ -i iw - Prov

— --

______ 
- 7 . 6

- . - -- -- ---. - - .- .-

H i :
~
SOi :t

~
0 Sol ids 

- . -— 
4 C O ~~~ /l

Ch’~~r id e 800 mg/i

____________ 
— 0 . 0 5  mg/i

_____ ~ 0.1 mg/i

He 0.02 mg/i

- . - -  

- U  
—-- — --- -~~~~~~~~~~~~~~~~ ______  ~~ 

50 u. g/l

70 
_____ 

0.1 mg/i
- -

L~~~~~~ - -~ 
:~~~~~~~~~~~~~~ 0.)2_i- g/l___ -~~~~

L _ _ ~ r~~~ . _ ._ j _ ~~~~~ .C 5  mg/i

J . ) 3  ~~/1

I 425 mg/i

~~~~~~~~~~~~~~ .~~ 4 75 mg/i 
_ _ _

65 mg/i
_______

-2 a 
- - ~~~~.~~~~

- - -—  
590 mg/ i

- . - —~ -- - -— 
0.08 mg/i

F-l 0

.,. ,~~~, ~~~~~, , ‘—.--- ——-‘—------ - — -
~~~~~

- - -
~~

“-



TABLE F—8

A~ A i Z i 1 C A L RESULTS SOIL SAMPLE #12
Road Cut Soil

Orr  Spring East
) . t r :  6 July 1976

Dugway Proving
Element Ground

pH 7 .9

Dissolved Sol ids 1100 mg/i 
—~~~~~

Chloride 325 mg/i

As 
_____ ~ 0.05 mg/ i

Se 
-—______ < ‘ 0 .1 mg/i 

—

Be <‘ 0.02 mg/l

_ _  
Hg 

-_ _ _ _  
<‘ 500,

Pb ~, -“ 0.1 ing/1

~ 0.02 mg/I

Cr <‘ 0.05 mg/I

_____ 
Cu < 0.U2 mg/i 

—~~~~~~~

Ga 
- 

230 mg/i

K 21 mg/i

Mg 
_____ 

19.5 mg/i 
—

Ca 70 mg/i

~— _ _ _ _ _ _ _ _ __~±~~_—_
_ ______- ____________ 

< 0.05 mg/i

---

~

- “ - -- -

~

----.
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TABLE f-~

~GA! YTICAL RESULTS ; G H IL  C AMP . ~ 13
urm Spring IG~ - - 1r i s ks B e I - - ~. T r -- :~-h

Gat e :  7 ui y i976

Dugway Prov ing
Element Ground

pH 7 .7  
- -  -

~~

_____ 
Dissolved Solids 5600 mg/i 

—

— 
Chlo r ide  

-~~~ 2250 mg/i 
-~~~~~~~~~~

-
__________ 

As 
_____________ 

0.10 mg/i
1
-
~~ 

—- - —

Se 
____-— 

..- 0.1 mg/i

Be 
____ — - 

- 0.02 mg/l

H~j~~~~~~~~~~~~~~~~~~~~~ < ‘ S o y  g/i

____ 
Pb - 

<0.1 mg/i

-Cd 
______ ______<‘ 0 .02 mg/i
_ _ _ _ _  —---.--- -‘— — —

Cr __________ -- 
< 0 . 0 5  mg/i 

— -  -~~~~~

Cu 0.03 mg/i

Na 970 mg/i

_ 
98 mg/i

_____ 
Mg_______ : 167 mg/i

_ __ _ _ _  _________  
TCa 

_ _ _ _ _ _ _  
455 mg/i

_ _ _ _  
Ni 

_ _ _  _ _ _  
< 0 . 0 5  mg/ l

F- 12

~~~~~~~~~

--——-
~~~~~~

— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE F-b

ANALYTICAL RESULTS SOIL SAMPLE ~14
Moist Soil “Dead Horse Draw ”

Orr Spring West
Date : 6 Jui y 1976

- 

Dugway Proving
Ie:- :ent Ground

- - _ _ _ _ _  - 
7 .7 

-~~~~~~~

- - 
I ~ssoived_Solids 3700 mg/i

~— -- 
;- lorlde 

_____ 
400 mg/i 

—~~~~~~~~

I As 
__________ <‘ 0.05 mg/i 

__C~~~__~_  0.1 mg/i

Re- < 0.02 mg/i

<‘ 50 ugh

- I- u 
______ 

<‘0 .i mg/i

_____________ 
0.02 mg/i

- r___________ ‘-“0.05 mg/i

_ . . ..~~~~~~~~~~ u
___________ 

0.03 m9/i 
-

- 
N i  

____________ 
445 mg/i 

. 1<~ - 
i27 mg/i 

____ ~-y
______________  

58 mg/i

Ca 518 mg/i

Ni 0.07 mg/i

F-i 3

~~~~~- --J---—--—---- - —-.----- -----‘-— - .- - - -. --_-— 
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TABLE F-il

ANALYT I CAL RESULTS SUIL CA- C CL #15
Moist Soil “ Dodd Hot ~~t- ~~

Orr Spring East
L-~ tc-: 6 ~- u l-j  1970

I G )way Proving
Element Ground 

—

pH  8.0

- 
Dissolved Solids 

—~~~~~~~ 590 mg/l

L_ .~~ Chioride 150 mg/i 
- _ _ _ _

- _____ 
As 

________ _____ 
<‘0.05 ms/ i

Se 
_____ 

<0. 1 mg/l 
——

Be 
_______ _____ ~ 0.02 mg/i

~ 

~~SO~~g/l

- CL 
______ <‘ 0.i mg/i

- 
— 

Cd 
_ _ _ _  <‘ 0.02 mg/i

Cr 
____ ~ 0.05 mg/i — —

L Cu 
_____ 

< 0.02 mg/i 
—

Na 130 mg/i

___  
K 8.9 mg/i

________ 
Mg 

______________ 
16 mg/i

Ca 47 mg,’i

- 
Ni < 0.05 mg/i

F-l4

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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ANALYTICAL RESULTS SOIL SAMPLE 4~l6
Place on Mesa Frequented by Horses

Orr West ‘Dead Horse Draw ”
Dat e: 6 Juiy 1976

Dugway Proving
Element Ground

pH 8.1

Dissolved Solids 320 mg/i

Chloride 100 mg/i

As ~
- ‘ 0.05 mg/i

Se < ‘ 0.1 mg/i

Be < 0.02 mg/i 
-~~~~~~~~

Hg < SO y g/i 
——

- 
Pb < ‘0.1 mg/l

Cd 
— 

<‘0.02 mg/i 
—

_____ — 
Cr <0 . 0 5  mg/i

Cu 0.03 mg/i

Na 97 mg/i 

K 8.7 mg/i

Mg 4.4 mg/i

Ca 31 mg/i

Ni 
- 

< 0.05 mg/i

F-l 5

______ — — - - — - - —
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TABLE F-13

ANALYTICAL RESULTS SOIL SAMPLE ;l7
Old Pool Bottom
Orr Spring West

Date : 6 July 1976

__________________— 
Dugway Proving 

-—

Element  Ground

Dissolved Solids i300 mg/i 
- -

Chloride 250 mg/i

—— 
As < 0.05 mg/I

— 
Se < 0 . i mg/l

Be < 0.02 mg/l

Hg <- 5 0  ~g/l

Pb <- 0.1 mg/I

Cd ~ 0.02 mg/I

Cr < 0.05 mg/i

Cu 0. 03 mg/l

Ga 225 mg/i

K 15 mg/i

Mg 22 mg/i

Ca i8o mg/i

Ni < 0.05 mg/i

F-l 6

- _—- ——-- 
~~~~~~~

.. —__ - . - —._  ~~~~~~~ - -- --- . —‘--- - ---—-——-----.-- ------ . ---_ --—- - - .-——-—-_ ---- --_---—~~~-
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TABLE F-14

ANALYTICAL RESULTS SOIL SAMPLE #18
Moist Soil in Bank

Orr Spring West “Dead Horse Draw ”
Date: 6 . ul y 1976

Dugway Proving
Element Ground

p11 7 .7

Di ssolved Solids 290 mg/i

Chloride 50 mg/i

As < ‘0.05 mg/i

Se <0 . 1  mg/i 
-

Be < 0.05 mg/i

Hg < 50~~~g/l

Pb ~-0 .i mg/i

Cd < ‘0.02 mg/i

Cr -~
- 0.05 mg/i

Cu <0.02 mg/i

Na ii0 mg/i

K 2.7 mg/)

Mg 8.6 mg/i

Ca 25 mg/i

Ni ~ 0.05 mg/i

F-17

- . ---—- -- - 
~~—- -

~~~~~~~
--- — -

~~~—
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T,’.JIIJ F—is

AN A J .Y T .5 AL RESULTS SOIL SAMPLE ui)

- reek Bed
C)rr Spring Pk-st ‘Dead Horse Draw”

Da t e :  6 Ju ly  1976

Dugway Provin g
Element Ground

— ______  
pH 7 .9 

—

Dissolved Solids 300 mg/i

Chloride 50 mg/l

As —__________ < ‘0.05 mg/i

Se 
— 

<‘0.1 mg/i

Be < ‘0.02 mg/i 
——

Hg < 50u g/i

Pb ~‘O .i mg/i —~~~~

Cd < ‘0 . 0 2  mg/i

Cr 
________ 

< ‘0.05 mg/i

— 
Cu < 0 .02 mg/i

N a 98 mg/i 
—

K 6.0 mg/i

- 
Mg 3.0 mg/i

____ — 
Ca 7.3 mg/i

Ni 
—__________ ‘0 .05 mg/i

F-l 8

—— _ _ i _ _ __ ~~~~~~~~~ _ _ _ _~~~__~__  
~~~

-—---‘- .--
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — _ _ — - —  _—~~~~~

— ‘ - — -_ - - - 

~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~
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TABLE F-16

ANALYTICAL RESULTS SOIL SAMPLE #20
Area on Mesa with Distichi iis stricta

Orr Spring West
Date: 6 July 1976

Dugway Proving
Element Ground

pH 7.7

Dissolved Solids 12,000 mg/i

Chloride 4850 mg/i

As 0.09 mg/i

Se <0 .i mg/i

Be < 0.0 2 mg/i

Hg < 50~~ g/1

Pb <0 . 1 mg/i

Cd c 0 .02  mg/i

Cr 0.06 mg/i

Cu 0.04 mg/l

Na 1380 mg/i

- 
K 51 mg/i

Mg 595 mg/i

Ca 1050 mg/i

Ni < ‘ 0.05 mg/i

F-19

-~~~~~~~~-~~—--- -— --~~~~ ----—-——-——--------—- -~~~~~~~~~~~~~ - 
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TABLE F-i7
ANALYTICAL RESULTS SOIL SAMPLE ~21

Sod ’ it  “Dead Horse Draw ’

Orr Spring West
Date: 6 July 1976

r Dogway Proving
C lemen t Ground

—. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_______ 
pH 8.3

-— 
Dissolved Solids 1000 mg/i

Chloride not determined

As <‘0.05 mg/i

So 
_____ ~~0. i mg/i

be______ <0.02 mg/i

< 50 p g/i

Pb ~~0.1 mg/i

<‘ 0.02 mg/i

<‘ 0.05 mg/i

Cu 0.05 mg/i

Ga 210 mg/i

____ 
K 45 mg/l

Mg 
- 

iO.2 mg/i

Ca 
______________ 

11 mg/l

- 
Ni < 0.05 mg/i 

—

F- 20

. . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ .- ~-~~~~~~~~ - - . - ~~~~~~~~ -_- - - - - - ~~~~~~~~~~~~~~~ --
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G. p Lr N ’IS

I. Obj e c t i v e .  To survey v - ’ ge t a t io n  in the Orr Springs area , and to
evaluate the possib le involvement V t V ’ C  p1 ‘~~s i n  T~~i~ ’ death of the
horses.

2. E~,p~,r imenta1 and Results. A gener il sur~iy~ wars s i a t ie by CP T 1. W.
Law , a range management biolog ist , on 6 1~ul~ 197€ in the ~_I )-’r Springsarea for po i sonous plants. As shown in thl’  dt,td17 he d report (inclosure
G-l) tnere was no indication tha t any poisonous plants had been grazed
by horses or other herbivores. ~~~~~ nev aden sis , Mormon tea , which
had been grazed , contains minute amounts of ephedrine or pseudoephedrine ,
both vasoconstrictors . It is a locally comon plant and not poiso nous
to any type of livestock or humans. Pho tographs were made of a repre-
sentative variety of plants in the area . Some illustrations are seen
in Figures 6-1 through 6-li

On 8 Jul y 1976 , indigenous plant samples were collected in the Orr
Springs locality , identified by CPT Law and placed in cold storage in
Baker Laboratory (inclosure 6-2). Of these samples , Tetradymia spinosa
(spiny horsebrush), produces liver damage and photosensitivity in
light-skinned sheep. The toxic effects give rise to a disease called
“big head . It is less toxic to cattle. Availabl e references do not
ment ion such a problem with horses . Tetradymia was not observed to be
grazed . There wars no indication of a disease resembling bighead in the
horses , and dark -skinned horses were affected in this incident no less
than the few light -s kinned animals in the herd .

Poisonous plants observed include princess pl ume , locoweed and
halogeton. Princess plume tends to concentrate selenium under favorabl e
conditions , but no selenium was found in soil or water. No indication
existed pointing toward fatal consumption of halogeton , whi ch would be
indicated by the presence of sufficient oxalate crystals in kidney s to
damage the tissues and interfere with renal function. Th i s conclus i on
i s base d i n par t on ver bal re ports gi ven by seve ral veterinar ians and
on autopsies performed by them . Moreover , serum calcium levels were not
depleted (see Diagnos~ ic Survey).

Sam p les of stomach , small in testine and col on contents obtained from
two dead horses and three fecal specimens were transported on 9 July
1976 by courier aboard U.S. Army aircraft to Colorado State University
(CSU ) , For t Coll ins , Colora do , for detailed microscopic examination and
identification in the Natural Resources Laboratory . On 12 and 16 July
1976 , Dr. Richard Hansen , the investigator , gave preliminary reports by
telephone. He stated that the samples showed the horses had consumed
a typi cal  norma l horse d iet , mostl y forbs and brush -like ~ater ial . Of
po i sonous p lants grow i ng or li kel y to be present i n the area , there i s
an insignificant amount in the samples . A written final report ,

G-l
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su~, -I~itted since then , and attach as inclosure G-4 , confirmed prel iminary
co r l17 lus io n s , and obviated the need for feeding and c hemical studies on
plants gathered in the Orr Springs area .

It may be noted that ample forage was ava i lab le  to the horses in
the Orr Springs area . Therefore, the animals were not forced into con-
~u/Ip t ion of toxic and unpalatabl e plants exemplified by Tetradymia.

V 

3. Conclusions. Involvem ent of plants in the etiology of the horse
deaths can be ruled out with confidence in tha t animals instinctively
prefer non-toA ic forage when , as in this instance , sufficient quantities
are available. There is direct evidence tha t horses did not consume
significant amounts of toxic plants 5 by observation of plants in s i t u
and by examination of gastrointestinal contents. Furthermore , there

V were no remarkable accumulations of oxalate in renal tissues and no
depression of bl ood calcium indicative of ingestion of halogeton. In
addition , there were no el evated concentrations of selenium in soil or
water which mi ght have led to concern for potential accumulation of
se len iur T in princ ess plume .
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Plants from hor
V ,~ death area near Orr Sp rings col lected 8 July

identified by CPT L . W. Law , CM.

Jtah juniper Juniperus osteosperina

Rabbit brush Chrysothamn us vicidif lorus

Russian th is t le  Salso la kali

Globe mallow Sphaeralcea sp. (Coccinia)

Spi ne 1 F~I J r ~~ eh r ’~S - h  Tetradymia spinosa

See :.’ieed (inkweed ) Suadea torreyana

~‘flnter fat (white sage) Eurotia l an a t a

Lheat grass Bromus tectorum

Indian ricegrass Orjzopsis hymenoides

Gaileta grass Hilaria j a m e s i i
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Rel ative percent density of discern ed fruytr ~~rits from ~i i l d horse digestive
t r ~ ...t and fecal samples from Dugway Utah. Ju ly 16 , 1976.

I III IV V VI VII V III

t .j rV 4 p vror l (~ h/ dtgrass) 43.63 2.96 2.22 .53 .69 V

B ror r us (Brome) 9.39 536 12.13 4.51 11.72 10.24 89.22

~~
1 L’i- -~~ 

(.-iildrye) 6.09 .65 1.60 1.37 39

h i l 1~r ia (‘iilaria) 6.73 69.32 16.65 34.26 65.05 16.00 1 .18

K~eler i. / (jur eyrass) .53 .69

0r’jzu~sis (ricegrass) 4.66 5.30 2.70 .69 1.18

~:‘~ ‘-~~o1i; (th-~pseed) 10.08 .74 3.82 16.00 3.23

S~~ip i  (needlegrass) 5.71 1.30 3.82 4.20

.~- r ’Jpjex (sal tbush) 4.20 10.44 1.47 3.48
V . -~
,V.
~ c ina ceae  .53 .69

C~ir,~so t h/ ~r,nus (rabbitbrush) .74 V

Delphini,in ( larkspur) .58
Erioi’~r~ -i (w i ldb uc l~,.iheat) 1.99
E/ .,rot la l~ r r i - t~ (ccmon win terf at)  1.17 4.66 44 .60 36.03 9.17 25.18 2.81

, i~ er ~: ( jun iper )  26.62 3.74

~~i i l 9 t u s  ( - -4ee tc lover)  .53 2.07
Pinus (pin~ ) .58
S
~
1sola (r~ssianthistle) 10.08 .65

Unide ntified composite 1.76

Unidentified forb 10.99 18.70
~~~~~~~~~ 

~~~~~~Cc-n:position Analysis Laboratory , 225 Natural Resources , Colorado State Univers ity

Th ese somp l es were checke d agains t  refe rence mater i al of the fo l low i n g poten ti a l ly
poi n- on ’~s pl ints: Asclepias (mi lkweed), Astra galus , Oxytro pis (vetches), Cent aurea

J 
(s tar t ln is t le) , Ci cuta (wa terhemlock), Delp hinium (larkspur) , Gutierrezia (snakeweed),
- ‘ ‘: ; V’

~~~~~ . t i V)  (h..~1ogeton) , Haplopapp us (gold enweed~~ Heleniurn (sneezeweed), Hymen oxys
(~~~ :1n ea ) ,  Lupinus (lupine) , Mentzelia (mentzelia), Sarcobatus (greasewcod), Stanley a
(pr~nc~~nlum e), Senecio (groundsel), Tetradymia (horsebrush), Xanth ium (cocklebur) ,
and Z :denu~ (deathcamus).

= H— 6-G-l0 stomach contents 6 July 76
V II = H-6-G-l0 small intestine (no plants , a few hairs ) 6 July 76

I ii = F-l-6-G-lO colon contents 6 July 76
IV = H-6—G—2 stomach contents (very little plant material) 4 July 76
V=H - 6-G-2 colon contents 4 July 76
1/1 Feces “A” 5 July 76
V I I  = Feces “B” 5 July 76

= Feces “C” 5 July 76

Inclosure 6-4 6- 12
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H. HUMAN A C T I V I T I E S  IN THE ORR SPRI NUS_ A REA

1. O cje ct ice . To dete r rrH r e the extent and na ture of human activi ties ,
inc l .~1~ r : ’J m Il  ~t ary  operat ions , in the Orr Springs area so as to estab—
h u h  whether the ~i i d horses may have been accidentally or deliberately
harassed ,

2. Find i ngs. h~ - to ric was covered in considerable detail during the
pres~~~átion of trI e chronology of the horse incident to the Evd luati on
Panel convened Ly the Utah State Veter inar ian , Dr . F. James Schoenfeld ,
on 27 July 1976. Details can be fouri c in the report of that meetinq .

In t-.rie f , it was d e ter r -H ned that no significan t or unusual m ili tary
acti~ i t 1 occurred at or near Ii rr Sprir os dur ing the period preceding the
horse incident. The N ati onal Guard had been impli cated by rumor , but it
had ceased operations well before the critical period and , i n an y case ,
did n i - t conduct for -l i - a l maneuve r s  in  t h e  area . (See inclosures H-i
through H-4j

Trips by Bureau of Land Management personnel to the Orr Spring s area
preceding the horse deaths were frequent , during v,Ibi ch extensive modifi-
cations of the water source were made. The log at Dugway Proving Ground
li s t s visits on 24 , 29 and 30 June and again on 1 July 1976. Mr . Ron
Hal l  , Bureau of Land Management , at the meeting menti oned above , stated
th a t  a v i s i t  was a lso made on 23 June 1976 , during which stakes and
fl aU s were reportedly emplaced around the water trough. (There is no
official record of a visit on that date.) Modifications at the water
source reportedl y began in May. Creosoted poles were said to have been
brought in and stacked near the water trough , one pile on 29 June 1976 ,
the other on 1 Jul y 1976.

It appears , therefore , tha t the onl y intensive activity was that by
the Bureau of Land Management. The fact that these visits occurred is
of interest in another respect. Had any ill or dead horses been sighted ,
or had any harassment of the horses been observed on these occasions ,
it is reasonable to assume that proper alarms would have ensued .

The role of Dugway Proving Ground :n “ improvements ” at Orr Springs
is described in inclosure H-S. The only known unofficial trip into the
Or r Sp r i ngs area was mad e by CPT K i r k , a p hys ic i an sta t ioned a t Dugway
Proving Ground , who picnicked there wi t h his family on 3 July 1976.

It should be noted that the nature of the terrain is such that
pursu it of w i l d horses to the point  of exhaus t i on is no t l i k e l y to be
success ful , at least by ground -based interference , un les s  there ha d
been a concerted effort by a number of peopl e on horseback.

H-l
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Nut surprising l y, hu m an activity in the Orr Springs area attained
an exceptionall y nigh level following the discovery of the dead horses.
This persisted for approxima tely two weeks , then tapered off. After

V the third week , on or about 23 July 1976 , visits by interested indivi-
dua l s from private organiza tion constituted the main disturbance.

3. Conclusion. No persistent or significant huma n activity at the Orr
Springs area has been demonstrated except visits by personnel of the
Buri’~iu of Land Management and work performed by them in that area .
Since untoward events would , presumably, have been reported by them , it
may be concluded the horses did not suffer any problem s until after the
last visit , on 1 July 1976. That is the date on which the second stack
of creosoted poles was brought in , shortly after the stakes and flags
were em placed . The lapse of time between occurrence of these actions ,
the first sightings of possibly affected horses (on 3 July ), an d the f i rs t
sigh ti ngs of confirmed dead horses (on 4 Jul y), i s a pp roxi matel y the t ime
required to cause fatal dehydration at the prevailing temperatures , if Vthe horses did not consume any water -.
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If~~RfN C~ O~ OftK~ SYMIOt SU.JeCT

U se of W i g Mountain T r a i n i n g  A r ea

TO DAYC cur I
.~dr , J u g w a y  P r o v i n g  Groun d cdr , XI corps Ar ty 8 J u l 76
A r r ~,: ~

1 r .  Tanner

1 . Inc l osed is a OF from th e 396th Avn co , U T A R N G , showing their use
of the diq  Mtn Tnq Ar ea on period in d i c a t e d .

2. A s for the a r t i l l e r y  o p e r a t i n g  at Dugwa y d u r i n g  the period 6—20
Jun e 76 , no f i r i n q  was carried on in other than the W h i t e  Sage F l a t s
area.

3. It is p o s s i b l e  that in a few cases some a c t i v i t y  north of Stark
Road could be p o s s i b l e , however no forma l a c t i v i t y  was ca a ried on in
that area.

0. It is hoped the problem w i t h  the horse deaths can be resolved and
that we in the ~at iona I Su ard can s t i l l  enjoy the use of Ouqwa y as we
have in the past.

FO T< THE i- O~~~~A r [ ~E~~ /
V 

V

I( EN S ~N I5 HT 7

LTC , FA , U TAR N ’ S
o&TS
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UT-A VN Us of C.dar ?iountaina Are a by 396th Avn Co

\1 Corps Arty 396th Avn Co 8 Ju ’ y 1976
ATTN : LTC Osborns

I .  The 396th Aviation CoSSp’any conducted Nap of the Earth fl ight training in
- Ne Cedar Mountain ran ge fran 7 to 18 J~~~ 1976. An avera ge of two f l i g hts
per day were £ iowa usuall y between 0600 hours and 1000 hours to take advan tage
of cooler teeperature a at altitudes frau five feet to one hund re d feet ACL .
NOE Route Three pa. ~e $ dire ctly through the Orr Springs area. NOE [tout s Fou r
p*iaS a five to 600 me tero South of Cane Spri *gs.

• Ground training was cond ucted in grid 3961 by P liCht Platoon s enga ged in
an overni ght bivouac on the night s of 10 Ju ne and 15 June . No othe r ground
ope ration s of any type we re conducted in the Cedar Hoiait aina area.

3. My persona l experi ence as an MO! In stru ctor Pilot flying the.. cour ses was
t ~~a t the an irns is  we re grazing out toward wig Mountain during th, coo icr hours
of th . day and we re rare ly encountered in th. h u b  near the springs during
our flights.

&OBEZt D. MkBEY
MAJ , IN , VTA.~~C
Co~~~~ ding
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V U.S. Air Force F l i ght Activi t ies Over
STEDP-MT-RC Dugway Proving Ground , 3 through 5 July 1976

XX THRU : Dir , MT Ch , ~1T-RC 14 Jul 76
Mr. Tanner/ts/5 100

TO: Scien t i fic Direc tor

1. Dur Ing the 3 through 5 July 1976 holIday week-end , there were no f l i gh t ac t ivi t ies
scheduled or conducted by Air Force units over Dugway Proving Ground , nor over the
adjacent Hill/Wendover Air Force ranges. Range activities at DPG and Hill AFB were
shu t down from 3 through 5 July to al low time off for military and civi l ian personnel
during the holiday week-end . The air space over DPG and the Hill/Wendover ranges ,
being unused for milita ry activities during this period , was returned to the FAA for
the monitoring and control of other potential users . When DPG ’s restricte d air space
Is under FAA contro l , fli ght activities by civil or conm~erc 1a1 aircraf t are prohibited
under 14 ,000 feet above rican sea level (approx. 10 ,000 feet above ground l e v e l ) .

2. The 299th Air National Guard Unit (CLOVER CONTROL), whic h p rovi des a i r tra ff ic
control services to DPG Ran ge Con trol , -Is preparing a formal letter to verify the
above statements and will forward it inmiediately to DPG . Prepa ration of the letter
has been coordinated with Hill AFB Range Management.

~ V.4

WILLIAM S. TANNER

Chief , Range Contro l Office

Inclosure H-3
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1 :  CDL l u - p e l

01 b y  i~~ in lo t r.i t i ii is r oy  i ~~~~ r V u t  V ( V  r J o  1 r~ s t o f

- ~ J u l y

- * .  l’h ~~ -t i , n r ~~i i t u m  o f  V t ’ , ? t i - i i ~~~ b I V  ~ I - I ’  N -  J. )u~ - u  o f  I
~~ V i i i~~~ *_ i ~~1 t t  - r id [.nr-v ,tv ! r o - ~- i t i ~- i -u n d  p~ 

i~) V i c , - - t u r  -~ j O t  I i i i u ~~-, ,_ - :-

p l a n  to  N ~.
V ,V i i ,t d Nv 13L- l  and l i i i .

b . In 1 9 V
• o u r . - ’ - i l  f ric e ’ t i n  a t  DPF • t he s u b j  c - c  o l  t ho

s ii - - - o f  t ho p i c  c - t o  r . I ‘V . - d  c i  t h t he w i d e r  -
~ t a r td I t V ~~~ tha t 1- L ~ c o o  I d

de’ ;o lo I )  F :  p l a n  and  p r o v i . i . -  a cop’; t - -  J i l a  i n  J an  75 .

c .  In  f e b  75 , L ie t n i c - r - - . i y n - i t o  t ,  }3~~~ t - e- 11 : e - ’ t j l n ‘ N , - ~. t a ’ - ’-
ot  t N .  p~ ~ • A t  t h a t  j r - c , ~‘ r .  h i l l i e r ’ s ot  f i ce  agre e d  i t V V V ( l ( ~~~~ FH-
; - l . i : :  and I O I W ~~ F - t - ’ IN a ; ‘l a r i  f i r  t : i~ ‘ -;

~~~ ‘ i i  - t r c- ) a nd  d ovt - l pri .- - n t
1 - .’ 2 )  F~ h ; 5. Such a p - in c’;i~ n t r e ’ (  c - t v - : .  I )  -~- . - v. r , i n  a I i t t  V

h-h ;~ ~~j i ’j i r - d  i ;  ~‘r .  J i i l l i t - r , l i e  s t a t e d  t h a t  t N . - ;  ha d  n ot  : . - t
t o  c . - : . - i o p  V i  study p r - - ~ o s i 1  t o r  tn. hor—o- s but y O U I d  j i t i r s u t -  th is i n  t L C

n c - a r  f u t  :i re .

d. I n  a r . - . : t l n i :  i n  ~ ov 75 , i t  was  V o ’ ,- i l f l  r e - ~:u es . J t : - ~u t  t h e  r : V i r . i g e —

~~ - n t  p l a n  he  d ( V ~~
V . , L  ri md I’ll li V 15 j :- c-’ ~ t i  i t  ~~ o’ t o  I iii’ r e n d 1ti~ re- n.- in

L i i . - p o p u l a t i o n  v~ t ) o  h o rs es  - i t  l i t ,  i t  ca -  I m p e r a t i v e -  t h a t  e j o ] c t l y
i e ~~i o i o p c N r i n V j p . V r . i i t  p l a n  f e  p r - e d u - ed i s  r ap i d l y  us possibl e . l - l ~ - ’ a g a i n

e x p r e s s e d  i t o  r .  s p o n s i b i l i t y  a n d  dc~s j r I V  t -  d . y r - l o p  a p l a n  hu t  s t a t e d
t I lt  it n i t  dy had 0. had tire- to comp hV te t I e  plan as a g r e e d  to.

e- . On or a b o u t  t N .  f i r s t  p a r t  o f  ~ ) V i r  7h , I c a - ’ c n n t , , c t o i  b N r .  Hall ,
P1 ’1 , r o l l : .  St  j f l ; V  c l . - a r  i : - ~ . -  f o r  sor~e BLf- 1 J .c - lp l e  r -  v i s i t  Or r  N p r i n g s
a r ’ i  f o r  Li. ’ pllr; ot - o f  dc - v .1 ] o p lng  t he viL er l i - - - o u rces  it t i - i t  lo ca t ion .
D u r i n g  t he  c o nv o r sa t  ~on , ~‘r .  H a l  I a l so  ampi  i f t € - d  t h a t  L I  ‘ - ‘ io : t ended  to
est ,~)l i nI -~~,i i- , e i c h c o r r a l  a t n ut i l t h e  w~i t o r  h o le  w h i c h  c o u l d  g i v e  them the
c a p a b i l i t y  t ‘ ‘ C 0 f l t~ u i ’ i  the an j r - u s  in the future. Ihe undersigned con-
cur red in h e i r  r . - q t :  I r ent-u t and p o i n t e d  o t t  t h a t  DPC s t i l l  had not
rece ived a d r a f t  of l i e ’  i m p l e m e n t a tio n  p l a n  as c a l l e d  f o r  in the
~e’rior ,irid iir i of  ‘ j u i h - r ’ ,t ~ii’ I i u tp .  ~~~ Hall ’ s i-c- i~ ’onse was tha t this was the
purpose of the v i s i t — — t o  develop t h e  I u r t h e r r - t ’ n L  of  such .i p l a n .

7 1 ~~~
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~~~~~~~
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MF,~’uu N Hilt f ( M ~ J ) 2 Au g . ;  - t 19 7’ i

• ~~~ or .uh - t . t  t i e -  I I  m t  week iii ru , t h e  u n i t  ‘ - g i t .  d i t -  &-Ived

a ‘ - c i i r ’ - t i  Mr .  H u h  I i t  ; o - o t lng  a u t l .  F i t ’ ,’ fo r  i t t  t o t -  - i -  ‘t i ne - i  t o
v i s i t  t : i e -  (e r r  N~~’t  i r i g s  a r i ’ i .  M r .  H a l l  s t - i t t - I t h  .1 i ’  wa s [ iLl - h ’ s intent

- c o nt r - i c t  for  t h e  i r r p r e - ’ ’ e r ’ .- r i t  of t -  . -  c- - i t e r F - ’ ’ -  t r e e : -  i t  t h e -  ( ) r r
S p r i n g s  I r ’ ’ i . I i - : a i ! r  e r r . r O - e n ,  n t  w i t h  S e c u r i t - ;  and R a n g e ’  I - n t  r i - I  f o r

- r:~’ - i i te 1 an d  c u n t t , o  t o r  p e ’ r s o n n ’ - l  to v i s i t  t h e ’  O r r  Spr ings - i t t - .

g. D- : r i n g  the l i t  t t - r  J u i r t  of  A pr 7t , I r e c .  A v i d :u c a l l  f r c - r

M r .  l i e  I I  r e q e u - s  t ing uss i  s tance of oq i! J ire nt  I t ,  dcvi- 1 J i n e n t  of  c u t e r
r .  - o u r -i ;  a t  Or r  S p r i n g s . I e- :- : p l a in e ’d to  M r .  l o l l  t h a t  t he  o n l y
t c ; o t i [  c -s t h a t  wou ld  be a - a l  l a h i t -  to J I M  d u r i n g  t h e  t i r  f r : :r .- r e c i c t e s t e d
( t n .  : i r s t  tc’ o c’ o e - k n  in  ‘‘ay )  w o u l d  be a D7 or  h ) ~ cat  w i t h o u t  ( ‘ p e - r i t . - ’ .
M r . f i l l  s a i d  t h i t ;  was a c c e p t a b l e  S i n e’ t i o - y  w e r e  g o i n g  to  b r i n g  t i e -j r
icc equ :U- ’ :e - n ’ . The e - i ~u i p r i c - l u t  c’ , l s  lo  n o d  to BLh- d u r i n g  t h e -  p u r l ’  3 ~“ Y
t : r o : .’ :i 12 1 : , ; 7h . I ~ u , ’ , no ~‘.- r o o n a l  r’ iii ’c’ l e I l ’. (- as to w i ; : t  add ~ t iott al

or ~ t u j p 1i c s  r e - r e  i e - l i v - r e e I  t o  the Orr ~p r i n ~~’- a r t . N ‘ — ‘ - n o r ,
I h i - u - ; e  he,’ui h i t  o r r i  d t :. i t  F lu - v br :;; - I  the- c r e o s o t e  pol t . -s and ‘t i t e r
‘ w p J l i . ’s b r  t h e  c o n s t r u c t i o n  of the  ca tch  co r r a l  d u r i n g  t h e  l a t t e r  p a r t
of J u n

/ ~V --/

/ _/ - - , N
- - - .

/ ‘ - . ~~~~ — -
- - - - r - t ,. ,  , -

~. - ‘ ,111~~f l~.
Director of Logis t irs
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I. AN IMAL ECOLOGY 
-

‘

1. 0~~j e e t i . e .  To ; v iluatl- cond itions in the Orr Spring s area whi ch
t i d y N.- o * - r L  cent to t i :  condi t ion 0 + the horses and to observe range
conditions; to obser ve ;Places where horses died ; to observe habits and
‘ . - r ~~ .iOr of living horses in the area ; t confer with veterinarians
vi s it ino the S i~~te- to establis h possib le cause of death from gross
pa tholo -; y; t n  co llec t blood and t is- u e spec i e-c s , esp eciall y sp l een ,
l iver , kidney and - co in o t horses; to collec t rodent and other wildlif e
speci ’-’er’ s in the area to deter ir ir t e if other species are being affected
, some unknown m alad y, a id  to e va l ua te  modi f icat ions of the environment

rece’- tl-v introduced by the Bureau u~ Land Mana~ er -ent.

2. L ’ji€~rj e taL Photographs of hor s es in death and of modificati ons
tc capp ed np r l r lcj s , cisterns and wate , ing truurj h were ide . Dy ing and
freshly dead horses were autopsied . Blood and tissue specimens were
placed in containers (plastic bags , riepa rini zed and non -heparinized
.‘ -u c ~t ai ner tu~e’- , res p en tive l y). I~ll specimens except as shown in
Table D-l were provided to other invest i gator , - One hundred and twenty
traps (1-l iter cans attached to Museum Special snap traps) were set in
‘our lines of 30 traps each in Ravine No. 1 (see map, Fiqure Di ) of
Orr Springs al an-i the riesas on each side. Traps were first placed ,
N J rl y 1976 . on each side of R avi n e 1 . Nn 1 1 Jul y 1976 , three of the
C aur lines in -Ni v~~ne 1 were moved to Ravine 3 since decreasing trapping
success indicated over -trapping of the area. Nine mosquito light traps
with solid C02 (dry ice) as an attracta nt were set along ravines and in
tam arisks below horse tr ough (see report on Mosqu i toes and Tic ks for
subsequent placement and exact location). Observations were made on
living horses and on dttitudes o~ dead and livin s horses. On—s ite
conferences were held with State and Federal officials visiting the
site , e.g., State Veterinarian and Bureau of Land Management personnel .

3. Results. On 4 Jul y 1976 approximately 19 dead horses ~ere observednear Orr Springs in Ravine No. 1 (“Dead Horse Draw ). The dead horses
appeared to have been seeking water in the seeps which occurred along
the gulch. A water sample was collected from the principa l seep (which
contained about a teacup of water). Each seep and spo t of wet soil had
a horse with its face in the seep or very near it in death . Sam p les of
tissue and blood were taken from a dying col t in the area . The following
day samples were taken from horses as they continued to die. On the way
to the site one dead horse was seen on the mud f lat ju st north of Baker
Laboratory , another at a rain pond (or playa , now dry) about halfway
toward Wi g Mountain and four live horses standing at the dry pond . On
the way from Wig Moun tain to Orr Springs a band of horses was seen just
north of the Navy gun mount (2 colts , 1 yearling, 4 older horses). All
appeared to be in good condition . A t Rav i ne Nos . 1 and 2 there was
evidence that the horses had been pawing at mud in the was h trying to
get water . Some dead horses were piled up two and three deep .

1— 1
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Although the horses had apparentl y kicked off the lids of the cisterns
to - b e t  at the wd ter , this maneuver was unsuccessful because the water
level was too low. There was no evidence (no footprints) that they had
bee- n drinking at the trough wh ich was full to overflowing . However ,
t’ierc ’ were wha t appea red t o  be old footprints around an ov e -r 4low pond
:-elow the tro-~ ;r . To provide another water source , the cist ern in
R avine No. 2 was opened and a pond created .

Five e t- :ac iated horses (2 adu l ts ,  3 co l t s )  were nudged to this pond
and there they drank for approximately 10 minutes. All were roped a n d
bled . They were allowed to drink briefl y then rushed away for brief
periods to prevent b loat ing.  On 6 July, four more horses were led
to the same pond. One mare was roped and bled . About 10 minute s after
she w a s  rel eased , she went to the water and f e l l  and died within 3 to
5 minutes.  The  o s r 5 e S  which were watered the previous day were observed
fee ding or nearby hillsides.

Dr. Schoenfe ld , Utah State Veterinarian , too k samples  fro m fres h l y
dead F r  rses on 5 July and 7 Jul y, an d took a live colt. Also blood
sar -rpl es were tak en from horses in the Dugway corral for contro l samples.

Two col ts s5ich had been g iven care and water eventuall y lay down
and died . These were autopsied for samples. Without their mothers ,
there was no chance “or survival in any event. Further sightings of
h ’ s e ~ are des seibed in in closur e to the M i n c t ~~s of the Meeting of
tne Eval u ation -ane l on the Horse Incident.

As of 19 Jul y 1976. 104 rodents were col l ected by live trapping , at
wi- i ch time tra .- : ing was terminated . Blood samples were taken for
serolnr :~ and toA i coloqy as would be required later , but subsequentl y
deemed tn be unnecessary . Tissue specimens were inoculated into test
an im a l s  for recove ry o f pathogens. Sixty-one of the rodents were held
a l ive  for ohs e~ .-c itlO fl until 4 Augu st . Of the trapped animals , 15 (all
~erocn ath us fo r” - - s u s )  died. These were examined by the installation
veter ina r .an and no pathological evidence was observed . This particular
species does not tolerate well the transition from the wild to the captive
state and the mortalit y is not unexpected . All surviving rodents were
rel ea se d close ~o the area where they were trapped .

The cistern was found with the plu g back in p lace. It was removed
again to ens’ire availability of water for t~te surviving horses. This
p rocess was repeated a number of times. Troughs were buried in the soil
some di s ta nce below Orr Sp r ings i n a clump of tama r i sks at a p lace cal le d
Bitter Spring. Fresh water was placed in these troughs by Dugway personnel.
There was no evidence of horses drinking from these buried troughs. A
poo l was formed above the troughs from an existing seep. There were
some hoofprints around this pool , indicating use by horses .

On 29 Augus t 1976, an installat ion quite s imilar to that at Orr
Springs was seen approximately 5 miles north by northwest of White Rock

1-2
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Spr inqs at Cochran Springs. It , too , consisted of a green trough
surrounded by st u ~ es tr ’ r / ing blue ribbons (most of which had come off
the sta le -~). There were no creosoted poles. Rather than an overflow
pond , there was what appeared to be an overflow trough . Despite the
absence at flags and pole s , there was no evidence of recent use of the
wa ter by h o r s e s , as seen by the lack of fresh reootpr ints. T ri ms belief iS
based on ‘ b . -  reasonable assumption that , since footsteps left easil y
vis i ble ir’ ipressions in the dirt , horses would have left recognizable
hoot p rir~~s. On tj e  other hand , the White Rock pond , which has been left
in i’s nat -~ral state , evidently is extensively used by horses and other
wi ldlife- , F i;~ur e - - 5 S f i ws the large numbe r of hoofprints surrounding the
pond . (t h ~ r aspect , including locations , are seen in Fi gures 2-4 and A-l

It is i ’ - ’o’resting that the White Rock area is a favorite place for
outings and r e a d i l y  r~ iched by auto ri obile. Huma n activities of this
nat -~re evi ;e r: tl y do n-at  deter the animals from drinking at that site.

A recird of f i e ld samples collected is shown as inclosure D-l

4
, Conclusions. The horses were obviously attempting to find water in

te-e ‘a m i l i i r  ravines where the two main springs had been covered by the
Burea u o’ Land Management and were draining throug h cisterns and pipes
in to a troucj h . ~t is also obviou s they i gnored , or were fri g htened by,
the water trough located some 300 meters distant. Alongside were two
pile s of creosoted poles and sta kes with blue flags tied to them .
r i r ~ding s ~rorn Orr Springs , together with evidence obtained at a similar
ins ta llation on the eastern side of the Cedar Range indicate that wild
hcrses a v o i d  unnat u ral water sources. This response is probably indepen-
dent of flags or creosoted poles , though it may be reinforced by their
presence .

T he near l y simu l taneous deaths were not suggestive of an infectious
disease. There was no evidence of “blind staggers ” or of t h ra sh i ng
prior to death. Many living horses were so weakened that they could
be roped on foot . When water was availabl e in their familiar surround-
ings , they willingly drank. The action and attitudes of sick , dying
and dead horses suggested lack of wa ter. It is possibl e that dominant
horses preempted the water and thu s managed to survive , leav i n g others
to die. This may account for horses in the vicinity which were in good
condition.

One hu ndred eight rodents from 1 ,560 trap nights is 6.9’~ ca pture
success , wh ich is the expected rodent population density indicato r for
a foothill area of mixed brush vegetation. This suggests that there was
nothing contributing to a genera l die -off of al l  ver tebra tes. W i th the
num ber of trapped animals all free of disease symptoms , a conservat i ve
estimate can be made with 95N confidence tha t the rodent population was
95J free of overt disease .

Fora ge was adequate for horses and was not closely cro pped except
for favorite plants. Under these circumstances , it may be anticipated
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tha t the herds w ill continue to grow , as the , nave in the past unless
they are periodicall y thinned out. Limited supplie s of water in this
arid re- J ion w i l l  continue to pose a hazard to the animals. Therefore ,
wne- th er or not the herd s are thinned out , but particularly if they are
not m d  thus face inc r e - es ed  cor pet ition for ~.ater , a repetition of the

~r rent ir e ide ’- t under equa ll un favorable condit ion s at some time in
t i le f ut u r e  can be -wi f id ent l y pred icte d .
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J. DIA GNOS TIC INVESTIGA TIONS

1 . a ective. To e~~i m i r t e ’  blood for hematocrits , serum protein , serum
el e - t r - J~ ,- t e - . and toxic et~m l S , and for acety lchol i nesterase in red cells ;
t i condu .t studies to deter m ine if the horses suffered a debilitating
di - .~- i - e- , or were poisoned by Compound 1 080.

2. ne- -atocrit and Serum Proteins

a. E~perirnenta1. Heparinized blood samples were drawn into standard
e- e - -itocrit tubes and centrifuged 10 minutes in an International Hematocrit
C ent r if u-~e. Serum was prepared from non—heparinized blood samples taken
trom wild horses on 5-7 Jul y 19 76 an d from domest i c hors es on 9 Jul y 1 976.
T o e serum samples were diluted with 0.9 sodium chloride and then assayed
t a r  protein by 280 nm and 260 nm light absorption using a Beckman DU-2
soectrophotomete r .

b. Resu l t s .  Tabl e J -l

(1) HEMATOCR IT DATA

Wild Horse Hematocrit ~1 Domestic Horse Hematocr it
No. J,,_ (% Packed Cells) No. (‘t Packed Cells)

EC-7 65 1 38
2 34

EC-8 69 3 42
4 32

EC-il 58 5 41
6 34

I 7 38
Mean 64 37

(2)  TOTAL SERUM PROTEIN LEVELS

Wild Horse Serum Protein Domestic Horse Serum Protein
No. (g %) 4 No. (g %)

EC-l 1 2.4 1 8.8
EC-3 10.4 2 7.2
EC-4 14.8 3 7.6
EC-5 14.4 4 7.6
EC-6 18.8 5 7.2
EC-7 16.0 6 8.8
EC -8 18.0 7 7.6

8 7.6
9 6.8

_ _ _ _ _ _  
10 7.2

Mean 15 .0 7. 6

~~:~~
2 ~mo~ h~r) 

~~~ part ial ly recovered animals
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Spec ens 0, sera EC-l through 8, EC-6 —D and EC-1 l were sent to the
Uml i~~nr sir, of U tir r o l  of Medicine Cl~ ri c -al Patho lony Labo ratory on
l - Ju l y 1 76 ton de ter ~ r a t i o n  of such blood an stituent s as the small
.-i l u e ,-~ou 1d all  i- ,, , with emphasis on total 5Cr us ’ p ro t i-  ~r . A preliminary
.- e r o a l  - e p u r t  on 17 Jul y showed that total ser ~~~i p rotein v-i l ues were
~~~~ for t u tr no rma l and a ”fected horses t i - - n those measured at DPG .
- i , -,e,-er , the ‘ i nding  04 m mra r~edl y increased 5€ - r un- protein l evels in
af”~ cted hcr~ es was conf i rmed . The final report , inclosure J— l , also

t n is - u t .  A comparison of analytical results is shown in Tabl e J— 2 ,
i ro . l u d i r i ( j  dat a on ele Ltro l ytes to be discussed later in this section. —f~r- ol ,r~ values di t t o-red mnore than desirable , presumably because of dif-
~to o- n ,~ - s i n  methods and , possibl y, standards used . However , differences
between a fected ,i’~) and control (C) horses expressed as percentages ,
-,t - re rJ a ’ i -~el y small. Repeat analyses of specimens from wild horses
-4. -a re  prec luw. 4

~y 1ac~ of sufficient mnaterial . S i m i l a r ly, hemnatocrit
deter inations on these speci -ens could not be perfo~~ed by an indepen-
dent laborat ory be- au- e of lack s-f m aterial , except in the case of EC -ll
woere the mit err o unta in Laboratories obtained a value of 60 , in good
u-b r~er ent w r t n  th at from Dugway Proving Ground .

c - - cs . The markedly increased hematocri t and serum protein
levels in toe w ild  riorses are attribu tabl e to severe hemoconcentration
ca~ seJ by cen yar ation. This is the only medicall y acceptabl e explanation .
Tne l-- .- eis were hi gh enough to be responsibl e for drastic distress with-
out the inte r~ nti s- n of other factors , although serum el ectrolyte
i - f - a l - m o e , resulting “rom advanced hemoconcentration , complicated the
condition. This w ill be further discuss ed in a subsequent section.

3. Acety lchol inesterase _Activ i~y_of~~~y~hrocytes.

a Ex 2 er i - enta l . Heparinized blood sar --p les were collected from the
affected w ild horses on 5 to 7 Jul y 1976 and from domestic horses at the
Du-i w ~~, Proving Ground corral on 8 July 1976. Red blood cells were pre-
pared from tNt- samples by centrifugati on and washing with O.9J sodium
chloride. ~cetylcho linesterase values of the red cells were determined
L y ~arbu rg raro n etry on 9 July and again on the 13th. An experim ental
probl em was encountered on 13 July in that insufficient C02-N 2 remained
to compl ete gasing of samples .

J -2
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Tab le J-2

COMPARISON OF ANALYTICAL DA TA FROM TWO LABORATORIES

Universit j of Uta h School of Medicin e

T~~~~T~ erum - I Bil irubin (rri~~7Na K Cl Protei ‘is Al bumin r ——- - n~~~~~~~~’—
— ~~~~ (g C) (g “

~~ - 
Direc t Indirect Total

Controls (10) 131 4.1 96 7.0 2.9 I 0.2 O.€ 0.8

Affected (7) 153 14.9 107(6) 10.7(6) 4.6(6) 4.7 2.3 7 .0

Change (A/C) ¼ 
: +17 +263 +11 +53 +59 I +2250 +203 +775

— 6-2 124 5.5 95 8.4 2.5 1.5 
- 

2 .5  4.0
6-2 123 5.6 95 8.6 2.5 1.5 2.8 4.2

11(7) 135 10.3 101 6.7 3.2 1.6 4.0 5.6
11(7) 136 9.5 100 6.6 3.1 1.5 4.2 - 5.7
______________________ _______________ _____________ _____________ ___________ I I

Dugway Prov i ng Groun d

I Total Serum
Na K Mg Ca Proteins Hematocrit

—____________________ __________ ___________ ___________ __________ 
(g ¼ ) (C)

V Control s (10) 119 2.3 1.6 6.9 7.6 37

Affected (7) 125 8.4 4.2 9.1 15.0 67(2)*

Change (A/C) ¼ +5 +265 +163 +32 +97 +81

6-2 110 5.4 2.0 7.6 10.4 --

11(7 ) 115 9.7 2.0 6.4 6.8 58

*I f erythrocyte volume remained unchanged , indicates 47~ decrease i n p l a s m a
vol ume .

Inorg a-ic ion concentrations in meq/l .

J -3

—~~~ -— -V ~~~ —-- —- 
- -- ~~~~- -- V - - 

-~~~~~~~~~~~~ ---~~ 
~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- .~ .-.:.V ~~~~~~~~~~~~~ -r

L . 0esu lts. Table J-3

ACETYL CHOL INESTERASE ACTIV ITY OF ERYTHROCYTES

Acetv lc hol in es teras e A cetylcholines teras e
W 1  lii sol es l u l e r y t h r o c y t e s / h rj  Domestic J~~~~~jnIi_~~~throcytes/hr)

H o r s e  N o .  f~ r s t  - 

~
y Seç~~~~~~~ y Horse No. First_Assay~~ Second Assay

EC-l h-~ 

-

~ 57 1 79 63
EC-3 ha 2 66 58
EC-4 ~-9 55 3 80 77
EC-7 - -  44 4 57 54 -e

EC-8 I — - 65 5 73 71
EC- 6 I 49 46 7 81 69

8 76 71
- 9 58 48

Me a n 6O~S C2. 7 
- 

—_
~

V

_

c . Concl usions. The difference between w i ld  and control animals
was 15 and 18 , respectively, for the two assays . These values are
within the variation normally found between various herds of livestock
(of the same species) and between populations of given species of wild-
life in different locations. A difference between test and control
an i~ - als of less tha n an average of 50 has no ph ysiological significance.
A dYference of ZOC or less has no toxicolog ical significance. Therefore ,
the small variation in the above data has neither physiological nor
toxicological significance. The data on blood substantiate findings
cited el sewhere in this report , which show that no acety lcholinesterase
inhibitors were present  in  waters  or soils of the Orr Springs area and
that , therefore , the horses were not exposed to inhibitors of acetyl-
cho l ines terase , e .g . ,  nerve agents and /or organophosphorus insect ic ides.

4. Bac te riolc 1 of Horse Tissue Collected at Au topsy.

a. Objective. To isolate and identify possible bacterial pathogens
present in horse blood and tissues collected at autopsy .

b. Experimental. The t issues l is ted below in “Results ” were
homogenized as 10 percent tissue in tryptose broth and injected (approxi-
mately 5 ml ) intraperitoneally into each of two guinea pigs on 9 July
Brain tissue from Horse No. 6 was processed similarly and injected on
14 Ju ly .

J 4
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c .  Resul ts .

Table J-4

SPE C IMENS INOCULATED INT RAP ER ITONEALLY TO GUINEA PIGS

Horse 
-

~~~~ Mor tality Staining & Morpholoy Hemo- Growth
N . * Tissue  Ratio *+ of Microorganism Isolated lysis at 25°C Identity

2 Spleen 2/2 Gram neg. short rods none + Arizona Gr 2
Gram neg . diplococci 8 + En~te-tobac~teA

or K-6eb4~LePJ~a2 Blood clot 0/2
1 Blood clot 0/2 - ‘
3 Spleen 2/2 Gram neg. med . rods + Emi kobac-te,t

or Kf e b~, .~eJJa
Gram neg. short rods none + E4chvc~ch.,ia co~~4 Blood clot 0/2

5 Blood clot 0/2
6 Blood clot 0/2
6 Brain 0/2
7 Brain 1/2 Gram neg. rods/diplococci 6 + E~t~-’ obac.te-’L

or K!~b~~eJJa
8 Blood clot 0/2
10 Spleen 1/2 Gram pos. rods/dip lococci ’- ~ - Gr .A Strep tococc i

Gram neg. short rods + (Ente ’wba.c~te.’t
10 Brain 1/2 Gram neg. rods/diplococci ~ + (or K6e,b~8eL~.a(or Se~vuttth

* See Inven tory of Horse T i ss u~s for date and deta i ls ~f collection , Table D-l.
**Mortality ratio: Numerator equals no. of deaths in guinea pigs; denominator ,
the number of animals inoculated . Readings were recorded for 21 days , after
which survivors were removed from testing.
c Typing performed courtesy Bureau of Laboratories , Utah State Div. of Health.

It appears noteworthy that spleen and brain tissues produced deaths
in guinea pigs , but tha t the blood clots from the same animal s (taken by
sterile vacuum containers) did not produce death.

None of the organisms isolated are suspected of havinq been the cause
of death i n horses . Al so , it i s i ndeed possi ble that several of the
isolations originated from guinea pig s 

~~~~~~~~ 
se , since intestinal bacteria

i n va de the t i ssues shor tl y after the animals succumb. This is parti-
- 

- 
cularly true of the isolation of one Group 2 Arizona enteric micro-
organism; the species was also found in water (see Section E-4 on Water).
One isolate that failed to grow on nutrient agar at room tempera ture was
forwarded to the Uta h State Division of Health for assistance in identi-
ficati on and was foun d to be B hemol ytic streptococci Group A (see
inclosure J—2).
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- . Conclusions No pathogen capable of pr c-d-~c i rmg lethali ty in horses
w s  iso la te d . r i  t act , the  dinE- r I ce of any deat t s in guinea pigs inocu-
l a r ~ d -- i th hom ogeniz e-i blood clots, which were subject to far less risk
of contamination than organ tissues when col l ected , suggests tha t no
Ca cter ial pathogen s were ir — iol ved in the incidence of horse deaths. in
oo n t r a - ~t , the deaths produced in guinea pi gs ro r o rgans  rem oved from
dead ~- u r -ses at autopsy nu gests that contam ination f rom lack of sterile
or cedures dur ing proces s i r ia and handling proba bly resulted in the
deaths of inoculated guinea pi gs. It should se noted that t issues were
obtained during aut ops ,- in the field with no attempt at s ter i le  proce-
d - €~ -S (see F i gure J— l ) .

5. Serum Elec trcjytes.

a. L/ pe r i se r l t d l  -

( 1 )  P r~ j~a rit ion of Sas ;. es.  Blood serum samples were analyzed
at DPG for arsenic , seleniu m , ca l c i um , lea d , magnesium , potassium and
sodiu : - In Order to minimize the effect of organic material s in the
blood tnt samples were diluted i-imth distilled water before analysis by
ats - - ic absorption. ,-J~eri c a l c iu m , magnesiu m , sodium , and potassium were
analyzed . 100 m nicroliters of serum was diluted to 10 ml (100-fold
dil a t is n~~ the sample used in the analysis of arsenic , l ead , and selenium
was prepared ~

- dilu t ing 100 microliters of serum to one ml ~
-,°th dis-

tilled - -iaser (l0- ~s-ld dilution).

(2) ~nal ,-ses. The metal content of the serum was determined
u s i r g  atomic aasorption spectro nhotometry . The instrumental setting
a r u  operational ond~tions fe r  Ca . V , Mq, N~ , and Pb levels described
in the 4- a n -  sccti on vie-re used . A few changes were made in the settings
and nu er ati oro l conditions for As and Se. Instead of injecting 100 pl of
sample into thr graphite furnace of the atomic absorption equipment onl y
50 ~l was used . However , an additional 50 ol of N HNO 3 was added to
assist with the charring of the cast le. Without the acid the signals
obtained during th succeeding ato r -ization step were very noisy .

- - sic minor changes were also made to the temperature contro l unit
of the graphite furnace. Fi f t y ul of diluted serum and 50 ~l of N HNO 3
were treated as follows :

As

Dried for 60 seconds at l5O 0C
Charred for 90 seconds at 240°C
Atomized for 10 seconds at 2000°C
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Se

Dried for 60 seconds at 105°C
Charred for 90 seconds at 350°C
Atomm iized for 10 seconds at 2300°C

(3) Results.  resu lts obtained from analysis of sera
sam p les are shown below and in inclosure J-l . Table J-5 lists the
results obtained from: sanp les taken from the affected horses . Table
J-6 lists the results obtained from samples taken from control horses.

Serum samples are normally wet ashed with strong oxidizing agents
prior to analyse s . However , due to the press of time and number of
s- s pies , samples of diluted blood serum to be analyzed for Ca , K , Mg and
N-s were asp irated directly into the atomic absorption burner. The
accuracy of this method was investigated using the method of addition.
In this technique , the samp les were first anal yzed for each metal.
T oen 1 000 ug/ ml of each metal was add ed (“ sp iked ” ) to each sample and
reanalyzed (two serum samples were used). The concentration of each
m etal in the serum samples was subtracted from results obtained from
the “spiked samples and the recovery of each metal calculated . The
results are shown in Tabl e J-7.

It will be seen that acceptabl e results were obtained from the direct
aspiration of diluted blood serum into the burner. This method was
investigated onl y as app l i ed to Ca , K, Mg and Na.

(4) conclus ions. No As , Be , or Pb were found in any of the
serum samples Caffected horses or control horses). The Ca , K , and Mg
levels in most of the affected horse serum sampl es were significantly
h i g her than the levels found in the con trol sa mp les , especiall y the K
and Mg levels .  Also , th e ran ge of Na concen tra ti ons was h i gher in the
affected horse samples than in the control serum samples. Elevated Na
levels may be expected when renal fai lure occurs consequenti al to hemo-
concen tration leading to circulatory collapse. Elevated K levels may, in
part , be caused by fa i l u r e  to ma i n ta i n correct ba lance  between Na and K
while kidneys eliminate electrolytes (chiefly Na) in an effort to main-
tain proper osmolari ty and compensate for water loss. It may also be
el eva ted , in part , by lysis of erythrocytes. The major reason for
elevated quantities of K and £-lg in serum is probably attributable to tissue
damage incident to circulatory collapse , result i ng i n breakdown of
mechanisms controll ing the maintenance of concentration gradient s of ions.
Eleva ted concentrat ions of K i n extracellular flu id result in character-
istic electrocardiographic disturbances. The changes become drastic at
twice  normal serum K l e v e l s  and , beyond that may cause the heart to
stop in diastole. This involves sudden death , wi thou t a struggle ,
exactly as seen in the wild horses , and correlates well wit h the grossly
elevated levels of K found in the sera . Data from the University of
Utah (Table 3-2 and inclosure 3-1 ) are supportive of these conclusions.
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T a b l e  3-4

METAL CONTENT OF SERUM FROM AFFECTED HORSES

Concentra tion (mM/l)*

S~~ TeT~~~te ~~

-V__-V

~~~ I

No.~~~ Rec ’d~~~ As 
— 

Se Pb Na K Mg Ca

[C-i 7/9/76 <0.002 <0.002 <0.005 117 8.0 2.3 4.3

EC~2**~ “ “ “ 112 1 2 1 0 1 8

EC-3 ‘ “ “ “ 129 4 4 2 4 4 1

E C - 4  “ “ “ “ 113 12 1 7 4 2

EC - 5 “ “ “ “ 96 10 2 0 4 5

EC— 6 “ “ “ “ 113 11 2 1 4 4

EC-7 “ “ “ ‘ 147 6 7 2 1 4 5

EC-8 “ “ “ ‘ 157 6 4 2 2 5 8

6- 2 7/12/ 76 “ “ “ 110 5 4 1 0 3 8

7-2 “ “ “ ‘ 115 9 7 1 0 3 2

— 

I~i_lO*** 7/9/Th
[ 

“ 85 26 3.7 2.6

*W here appropriate , multi ply by valence to convert to mi l l iequivalents/
l iter.

** Quest ionabl e sample; post-mortem from lungs (possibly exu date , inter-
stit ial f lu id).

***Badly hemo lyzed ; this serum ori ginates from post-mortem bl ood taken
from the heart , and is not a representative specimen.
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Table J-6

METAL CONTENT OF SERUM FROM CONTROL HORSES

Concentration (mM/L)*

Sam p le Uate~~~ 
~~~~~~~~~- V T  - - - - - -_ ~~~~~~~~~~~~~~~~~~~ - - V ~~~~V - - —- V V -

No. Rec ’ d As Se Pb Na - Mg I Ca 

1 ~~~~~~~~~ 7 8/ 76 ~O .OO2 <°•°°2L°•°°5 136~~ 2 .6~~~~O.9 
-V

t

- V - V 
3.6

2 “ “ 117 2.2 0.8 3.6

3 “ ‘‘ ‘ 110 2 7 0 9 3 6

4 ‘ ‘ “ “ 113 1 9 0 8 3 2

5 ‘ “ “ ‘ “ 109 - 2 2 0 8 3 4

6 ‘‘ ‘‘ 108 2 .6 0.8 I
7 ‘ “ ‘ “ 115 2.0 0.8 3.3

8 “ ‘ “ 116 2.4 0.8 3.5
1 l~ 6 2.2 0.8 3.5 

~~~~~~~ 
_ _

‘ Hl5
_

~~~~~

1 O 8  3.5

~~~~~ nr~ oo~ i~~-- , m u l t i p l y  by valence to convert to m ill ie quiv alents/
ii te -

Ta ble J-7

PE~C[Y RE COV ERY OF Ca , , r~ AND Na FROM SPIKED BLOOD SERUM SAMPLES

--_  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Element _

~
1ood Sa

~p!e 
Ca 4. K 4  M~~~~~ 4 Na

EC-5 100 96 101 105

EC-8 98 98~~~~~ 100 ~J6

J-1 O
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6. Stomach Contents.

a. E~perimenta l .

(1 ) Preparation of Sargpies. No preparation of these aqueous
f i l t ra te  samples wa s required .

(2) A nal1~~~. The samples from wi ld horses nos. 2 and 10 were
analyzed for As , Pb , and Se using the atomic absorption methods described
in the water sect ion.

(3) Results and Conclusions. No traces of the three toxic metals
were found in the stomach content samples.

7 . Horse Tissues Assay for Virus

a. Ex perimental. Tissues from dead horses were collected in the
vicinity of Orr Springs during 4-9 Jul y 1 976. From seven of these
tissues , suspensions were prepared in a solution consisting of 10 percent
norma l rabbit seru m -m and Sorensen ’s phosphate buffer with 200 units of
penicillin and 50 micrograms of streptomycin per ml. Each suspension
was injected intracerebra ll y into six suckling mice at a dosage of 0.02
ml per mouse .

b. Results. The mice were held for observation and no si gns of
viral infection became manifest (see inciosure 3-3) .

Five tissues and 6 blood clots were submitted to the Center for
Disease Control (CDC), Fo rt Col l i ns , Colorado fo r ar bov i rus assa y; no
evidence for arbovirus has been observed (see inclosures j_4 and 3-5).

The Utah State Division of Health tected two horse blood samples for
encephalitis antibodies. No evidence of complement-fixing antibody was
found for Venezuelan , ~estern , St. Louis or California encep halitis.
See inclosure 3-6. Furthermore , extensive tests on blood , brain and
sp leen speciner~s by Dr. A. Bailey failed to yield viral isolates (see
inc losure J _ 7 ) .

c. Conclusion. There is no evidence that the horses suffered from
a v i ra l  d i sease , or that they had suffered from a prior infection with
the listed encepha litides.

8. Compound 1080 (Sodium _ Fluoroacetate). Dur~n~ the course of this
investigation , an allegation was made tha t Compound 1 080 was responsibl e
for the deaths of the horses. Thi s toxic substance has been employed in
the past as a rodent~ ide and to kil l coyotes. It has an LD5O of 1.0 mg
per kg for domestic horses , which means tha t the po i son would have had
to be present in rathe r large quantities (although not necessa rily hig h
concentrations) to cause such widespread letha l effects among the horses .

J-1 1 
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Efforts to detect Compound 1080 in horse specimens failed because avail-
abl e dn d lytica l methods require relatively l ir s i e quantities of tissues ,
lit the order of 100 g. Such quantities were n u t  available nor , at this
late stoJe , o rmj longer obtainable. The anal ysis for Compound 1080 was
also not pressed further because there was no evidence of a die-off among
rodents. To this ray be added the fact tha t the syrnptomatology of
poisoning with Compound 1 080 (Robinson , W .H ., J. Wildlife Management 34,
647 (1970)) is quite unlike that exhibited by the affected horses .

The symptornology o~ poisoning by Compound 1 080 is described as being
extreme l y consistent. E~ ce p t for a possible slight lethargy in a few
animals , all animals ~o~1d appear norma l un til just before death. Some
animals were observed eating and drinking up to 10 minutes before symp-
toms appeared . Terminal symptoms lasted from 3-20 minutes and appeared
in the following sequence: urination , staggering, falling down , sli ght
spasms followed by ‘in-p lace running ’ and death. ’ These symptoms were
not present in the horses at Orr Springs.

A conversation between Mr. Don Hawthorne in the Animal Damage Control
Office of the State Agricultura l Dep - irtme rm t and LT (Dr.) T. Prociv
revealed the history of Compound l O O f l  use in the Dugway area . Maps and
records of all Compound 1 080 plantin c by trappers have been retained and
are available for inspection. Hat cr Ranch and the southern sheep ranges vler€-
last planted in 1972 , Johnson ’ s Pass an d ~-.ildcat Mountain in 1969. No
Compound 1080 t r-i ps had been placed in the Cedar Range. All the po i son
not taken by ani m als (predators) has L e e n  recovered and destroyed . There
is little or no chance any of it could have persisted to this time .
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~~~ :~~r L \ ,  . ) - ~ -: u U Ij  2 ,

L. Cho -~~eu
.-~o:c~ r cn L~ : ra tcr cs
‘_ . S .  ,\ n -  ~~~~ 3t

~:uot ~:~~c , U t o :V

:.r L~s.-i ,

Enclosed ic a te~~~o o i o r  o~ t~e che.:ical an-c~ ,‘c cs PV C ; V O O V
, ii the

C mi ;~~c~ 1 ?a tno~ogy Labs u~ tre U or U. r~j arc csv id cc ir~ t ore e ~rou~ u n -er~ ,

~~~~o°  to - j  - - c rc  run us a co-.cu in rr~~r~~m e d oat in One 1ã~ .

Tue fi rot E~
— -uui of norma horse ocru cave very orm eo-~J~ os , c~os e cc

~~~~ ~~~~~ 
r m~~ iy :o.:. . in  ~n ocr-a. Tse second grou p o~ ss: ’~eo. c-o~ ~ac ccc

;r5:. tn~ ,-.- : c rur~~., c :; d . y  u :,, are r;~cc :um -e .ar au e , V d ,~~O5 t OcS :I r:~ .- -~ i .
e ~‘n ~1 r~ II T e r a~~~Ot or of OL S~ 5 V < rj  ~~ ~~~ -: ,~~s

, - ~~~ . ~~~~ .j  .
~~~~ ~~~~~~~~~~~~~~~ ~~~~ ~~~~~~ C ~V~~- - ~~~IJ ~~~~ S ~~~~ ~~L - ~~ 1. ~~~~~~ ~ ~~~~~~~~~~ a- ~~

tn~~e ton 1’ are car s occo t w ith sore degree or se .-Jocr ce rtca :~cn. 5a o~
a02 ar-u I ~ ~re cxc OL. O r — c : :  or -a set as rot bc~o~ coct Sen-u::: 50 -~~ CS .

Di 000 r c , one of tr ~e cruc i ti quesz;crs concerns toe nec-c !yt~ S - 0

oc cur - po -coll ecti on of ~m oc c so r r p i es a~e to poor ncno l~ n~ o- ~~~~~~~ -c -ce .;s ,
or- d~o i t  ~ 2C u r’ 15 V i . - O as a result of inge stio n or so so- tox in , ro:~ r~~. o’ con r—
- . se? -y uni gina m ~-ur~co in aoai yz iri g car ai lir ut’n .- cs to outui n s-orc~ icea sc

ut: ente r er -ce one -c migoc r a v e  coer  - -i oh yc~ spe c tr o~ ccoc::eor1c assay

~or r-rc t~ in. It no-. - seems p oss ib ie that -c can uSe ~t to say soOc-t O~OJ -~~~OQ~~~ t 0 0- 0

11 v i v O  v C r u 5  in vit ro o~-ce::ior.. On t ris , though , : st~u~d I lee to caser ar - :il

~n. s: re c< -n s ~nd we c~ n discu ss some q~estions oc ana lyt ical tecnr -~ C~~ C. ~n
ehe mner:ic-e : sh~~ n cr-c cu- to tht -remai ns of the sera , in case Dr. Ash su~g cs t o
f.rt .cr toots w n i c r  coo be cone to help answer thcm nue st ion.

no tal -d set compr ises sn.:p Cs CO i  lected from t;- o horses u-n Ju m y Jon , 0 0

ana ’v rsc..  by mn t~ rm aunta1n Lobs ror 3L -:; Or-are is some d ispute , it s stacs , about tie
(Lm LeOl fl J of one ot toe imor ses . Results a-n these are in teruol y ‘.‘ e r ’y co ns is te nt
a-id S-u~gCSt toe horses rod a norma~ water balance at this date. o0 0 0 5cr - p ies -er a
m ode rately hemo l yze d , and again show h ig nb ’l ir ub irval ues . Dr. Taylor or ~ tol d
me that the eu000nasia in .j ece ion so met imes causes hemol ys is .  I think it ~-.ou id be
wor th w hile to discuss these with Dr. Ash also.

I am sending copies of this l etter and the analytical results to Dr. Taylor
a t M L , to Ron Holl at BL~d , and to Dr. Ash. I am a lso enclosing copies for Dr.
Solomon.

With best regard s,

~2.
Inclosure 3-1 3—1 3
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STATE OF UTAH — DEPARTMENT OF SOCIAL SERVICES ~~~ -

I)i\ I~ iO~ OF HFALT F J 
Comm It

I N  44 MEDICAL DRIVE He&l th F~,-d.t.,. Council
SALT LA KE c iTY . UTAH 84 1 13  Med,c,J I,.ni w~, C ,mn,lt tp.

A K E A  (O DE 801 N Irung Home Ath i~o rv  Counc i l
IONF 128 - t I  31 WiL er Pollution Co mmi t tee

~~~~~~ I ~ Vi  ‘ID M P H  BUK EAC OF LA b O RATORIES

Jul y 28 , 1976

Horace 0. Rees Jr. , Ph.D Microbiolog ist
Environmental and Life Sciences Division
M a t e r i a l  -rest Directo rate
U.S. Army Dugway Proving Grounds
Du gway , Utah 84022

Dea r Dr. Rees ,

:he cultural isolate frxn the Horse Brain ~1O was identified
as a B Hemolytic streptococci Group A. I cannot c onm~ent on the
significance of the isolation from the horse brain because I do not
know the conditions under which it was taken at autopsy or how soon
after death of the anima l, the autops was performed.

If I can be of further help p lease contac t me.

Sincerely 
I,
,,
)

Merlin A. Smith , Chie f
Env . Microbiology

Inclosure 3-2 3—1 5
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DEPARTMENT OF HEALTH , ED U C A T ION , A N D  W E L F A R E
PUBLIC HEALTH SERVICE

C(NT~~~ Fo R DISCAS~ CONTROL

Ju ly 30, 1976 BUREAU OF LABORA TOR I ES
VECTOR-BORNE DISEASES DIV ISION

POST OFFICE BOX 2017
FORT COLL INS . COLORADO 10522

Mr. George T. Crane
Microbiologist
Environmental & Life Science Div .
Department of the A rmy
Du gway Proving Ground
Dugway , Utah 84022

Dear Mr. Crane:

We have now completed inoculation and passage of all equine specimens.

As preliminarily reported in my letter of July 27 , a l l spec i mens were

negative upon Isolation attempts in suckling mice and duck emb ryo and

Vero cell cu ltures.

Sincerel y,

~~~~~~~~~

a

~~~~~~

- ~~ ~~~~~Char les H. Calisher , Ph.D.
Chief , Arbovirus Refe rence Branc h

Enclosure :
Manuscr i pt

cc:
Dr. Monath
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I ) I \ N l O ” o O F HE&LTH h d o : R l

S A L I  I AI( E CITY . U T A H  14 1 1 3  M.d r ~ i I ,. - - -,.~ . C
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( U.. .o August 11 , 1976

MEMORANDUM

TO: Coutnan der , Dtigway Provi ng  Ground

Dugway , Utah

FROM : Aithea Bailey , Ph. D ., Chief of Microbiology
Utah State Divisio n of Health , Virus Laboratory

SUBJECT: Virology work-up on horsel dying at Dugway

Specimens from several horses were received on July .6 , 7 and 16, 1976. Exa -’ (ination s

~ -re made or are in progress on the following specimens as indicated:

Horse Date Date
Ide ntif ic ation Taken Rec ’d Specimen Examination Result

* (WEE <1:8 VEE <1:8
(4 . lt #7 7-5-76 7-6-76 Blood Comp lement fixation {SLE (1:8 CE <1:8

(WE E .(l:8 VEE ~‘1:8
Dying Colt 7-5-76 7-6-76 Blood Complement fixation~~SLE< 1 :8 CE ~ l:8

**Brain Mouse inoculation No virus isolated
Cell Culture A A  Neg to date

Sorrel Mare 7-6-76 7-7-76 Brain Mouse inoculation No virus isolated
2½ y o Cell culture Neg to date

HGG 2 - Colt 7-4-76 7-16-76 Sp leen Mouse inoculation In progress
Cell culture

HOC 3 - Colt 7-5-76 7-16-76 Sp leen Mouse inoculation In prog ress
Cell Culture

HOC 7 - Mare 7-5-76 7-16-76 Brain Mouse inoculation Neg to date
Cell Culture Neg to date

colt
HCG 10 - Mare 7-5-76 7-16-76 Brain Mouse inoculation Neg to date

Cell culture Neg to date

Spleen Mouse inoculation In progress
Cell culture

*
Comp lement fixation test - LBCF 507, method used V

~~Mouse inoculation - Less than 24 hour old mice, 8 mice/specimen , inoculated 3 routes
(ic-i p-sc) , observed daily for 3 weeks. Viruses which can be
found by this method are the arboviruses , Herpes simp lex ,
B viru s, and the Coxsackie viruses.

***Cell Culture - Types used (in 18 x 125 nun tubes) = primary Cynomolgus monkey kidney ,
Vero , LLC-MK2 , HeLa , Hep-2 , and WI-38. Human viruses which

In c l o s u r e  J—7 J — 2 3
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in these coi l lines include Enterov~ruses (ECHO , Coxsackie

and polio), Ad cnoviru sc’s , Uerp ..-s , Vacci n ia , My:- ovirus , Para-
myxov iru s  and Reovirus.

Al l t ISSUC ’  5 :)I ’c incus  were s to red  at _ 700 C.

M ice ~‘cre i nocula t ed  with a~p roxi::~ate1y 0.03 ml of a lO~ (w/ v )  s u sp e n s i o n  of
t i - ; c l x c  r~- a  in 0.757, hovalbumin , fraction V , with :I- . H c ill i . n and s t r e p t o —
mycin . They vC-rc observed dail y for 21 dayn .

Cell ~ 1~~ -:r s -~ -re i noculated with 0.25 ml of the 107.. suspension (see above),
i~~~~~ Il Ia tIld at 350 c , observed daily m r  CPE. A blind I3I,-S ij ~~e to the saniC-
types of cell cultures was r~ -~c after 1 week of observation . The second
passa cul Lures svr~- observed b r  CPE for seven days. First and second
n a s s a~~ -s were checked for hemadsorbing and hemagglutinating viruses.
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Au gus t 30 , 1976

-‘- ‘~, of this date , all work has been completed ; no viral isolat ions have resulted .
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K.  MOSQUITOES AND TICKS

1. Objective. To determine if mosquitoes and/or ticks mi ght be impli-
cated in the horse incident by serving as vectors of letha l infections ,
part icular l y the  e n c e p h al i t i d e s , which are frequent ly fata l in horses.

2. Mosquito Surveillance for Arb oviruses.

a. Experimental. Mosquitoes for arboviru s assay were collected at
Dugway Proving Ground during the period 6 July 1976 to 19 July 1976.
The collection and assay procedures were similar to those described by
Crane , et al. , 1970 (American Journa l of Tropical Medicine and Hygiene
19:540-543JT On 6-7 Jul y 1 976 CDC miniature light traps with dry ice
attractant were set at Black ’ s Lake , Baker Sewe r Lagoon , Cane Sp r ing  and
at Orr Springs. Beginning 9 Jul y and continuing to 19 July, six sites
at Orr Springs were trapped nightly. From 39 trap nights (6-1 3 July)
25 female mosquitoes were col lected and identified by Dr. Bettina Rosay ,
Entomologist for the Utah Mosquito Abatement Association , M i dvale , Utah .
Six pools were prepared from the four species of Aedes dorsalis , Aedes
melan imon, Culex tarsalis , and Culiseta inornata. These were prepared
as suspensions and inj ected intraceribi~ally into suckling mice for arbo -
v irus assay on 14 July 1976. From 36 subsequent trap nights (14-1 9 July),
34 female mosquitoes were collected and identifi ed by Dr. Robert E. Elbel
Biolo gy Department , Un iversity of Uta h . Three pools were prepared con-
sisting of Culex tarsal is, Aedes dorsal is and Culiseta inornata , respec-
tively. Suckling mice were Tnjected intracerebrally with suspensions of
these pools on 21 Jul y 197 6 (see inclosure J — 3) .

b. Results. No si gns of i l lness were obs erved in the suckling mice
d u r i n g  the 14-day observation period . No further studies were conducted
because mice remained hea lthy .

c. Conc lusion. There is no evidence that mosquitoes could have
served as vectors in the transmission of one of the encephalit ides. In
an y even t, because of the low population density , mos qu i toes were vir-
tuall y eliminated as potential disease vectors .

3. Observation for Ticks. Sick and dead horses were observed for the
presence of ticks. The ears , particularly were examined , but no ticks
were found. No ticks were observed on vegetation or personnel working
in the area . The low population of ticks , expected for this time of
year , virtually eliminates ticks as potential disease vectors in this
iC,c~dent.
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L. SUMMARY

In early July of 1976 , a considerable n ber - of wild horses died at
Dugway Proving Ground , most of them at the Orr ‘~~rinys drea on the western
slope of the Cedar Range , near the northeastern border. Tnc- incident was
discovered on 4 July during a routine surveill ance overflight. Initial
autopsies and collection of specimens ~~ conducted on 5 July (an off-
duty day); investigative ~o r k  commenced on 6 - Ju1 - ~; by ~ Jul y those tests
which ultimately proved to be diagno stically most pertinent and useful
had been completed at the Ougway laboratories.

It was found that the daily temperature s -~t !~ujw~iy were consi stentl y
above  the 20-year mean during Apri l , May and June , and during the period
27 June to 4 Ju l ,- , daily m axima averaged 4 degrees above the -- c -an. Relative
humidities were below average. There was no m easurable precipitation since
21 May . Precipitation from 1 January to 4 July was below average , although
above average in April and May. Overall , this had two consequences: 1) it
diminished the water supplies available to the horses - some sources had
dried up entirel y or had been converted to mud earl ier than they would have
normally; 2) it placed an added heat stress on the animals. In practical
terms , there ensued an increased water requirement sli ce the evaporation of
water by one mechanism or another provides the means for thermoregulation .
Because of decrease in supp l ,- of water and an increased demand the horses
r~ust always be in a precarious state during the summer , but probably earlier
in the summer this yeur than usually.

The subject of human activities in the Orr Springs area or within some
distance thereof is also relevant. Official records show that no military
activities occurred in the area near the date the horses started dying.
The Na ti onal Gu ard ha d ceased opera ti ons wel l  before th en . Burea u of Lan d
Management personnel are known to have visited the area on 24, 29 and 30
June , and again on 1 July. They also state to have been there on 23 June.
It is presumed that , ha d they seen i l l  horses an d/or ha rassmen t of the horses ,
they would have responded appropriatel y.

It should be mentioned that the nature of the nature of the terrain
is such that pursuit of wild horses to the point of exhaustion is not
likely to be successfu l , at least by ground-based interference , u n l e s s
there was a concerted effort by a number of people.

In designing the various studies to be outl i~ ’ ~ nex t , a com pre hens i ve
approach was chosen. Dugway Proving Ground and collaborating labora to ri es
investigated water , soil , plants , the an ima l ecology and potential disease
vectors in the Orr Springs area . In addition , studies were performed on
horse t i ssues  an d b loo d. No res tr a i n t s  were p lace d on an y co l l a bora ti n g
laboratory ; all were free to use the data at their own discretion.
Al thou gh the majority of these studies gave negative results and , in
mos t cases , predictabl y so , they were cons id ered necessa ry to a com ple te
an d exhaus t ive i nve s t i ga ti on.

During investigation of various waters from the Orr Springs area , it
was found that:
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a. They were not toxic to rats by the ora l route over a period of
21 days.

b. The waters did not produce depression of acetylcho linesterase in
erythrocytes of rats in vivo ;

c. A l gae , in the only water source containing a s igni f icant amount
(trough installed by the Bureau of Land Management) were identified as
an innocuous species ( U l o t h r i x  tenerrirna).

d. Bacterial isolations yielded Group 2 Arizona organisms , which
have been identified as the etiologic agent in a type of infant diarrhea ,
but n u t  as the cause of disease in horses. Nor were other significant
findings made.

e. Chemical analyses showed absence of detectable organophosphorus
agents or their decomposition products methylphosphonate , isopropyl-
methy iphosphonate , diisopropylmethylphosph onate and ethylmethy lphosphon ate ;
they showed the absence of detectable pesticides; and the absence of
substances inhibiting acetylcholinesterase in vitro. Nitrates and nitrites
were below the levels of Salt  Lake City culinary water.  The pH was between
7.4 and 8.0, norma l for this area .

t .  No significant concentrations of potentially toxic metals were
detectable.

g. The water may be c lass i f ied  as hard , but certainly in no way
hazardous to life or well -being.

In vestigations of soil paralled those of water. The bacterial flora
i nc lude d Grou p 2 Ar i zona , wh i ch was men t ione d a bove , bu t no patho gens . No
acetylcholinesterase inhibitors were found . Neither were nerve agents or
their decomposition products. This , of course , is not surprising because
no open -a i r tes ts w it h nerve agents ha d been conducte d s i nce 1969 and none
of significant scope since 1 968. There also was no evidence for the
existence of toxic metal ions. Interest in these i tems stems from the
possibility that they could have leached into water or been taken up by
plants , e.g., selen i um coul d have been accumulate d by p l an ts .

Plant investi ga t ions  took two a pp roaches:

a . De ter mi na t ion  of the p l a n t  spec ies i n the Orr Spr i ngs area ,
especially toxic species , and those that showed evidence of having been
grazed , and

b. Analysis of gastrointestinal contents and feces to determine
plant species which had been ingested .
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Toxic plants were found , namely pr~ncess plume , a selen i um m i ner
under appr opriate circumstances , spiny horsebrush and locoweed . However ,
there was an adequate supply of grasses and non -toxic plants , which are
preferred by horses. It is , therefore , red ton ab le that the on-site survey
and the anal ysis at Colorado State University showed no indication of
significant consumption of toxic plants.

Extensive bacteriologic and viral studies were made. As a matter
of interest , blood clots from the horses were steri le , while tissues

-~ere bacteriologica lly not. Very possibl y, the bacterial flora was
acquired during the process of autopsy in the field. In any event ,
there was no evidence that any of the isolates could be implicated in
the deaths of the horses. No viral  iso lates were obtained .

Acetyicholinesterase activity of erythrocytes was within 15 to 18d
of the activity found in horses of the Dugway corral. This confirms that
the horses were not exposed to significant amounts of orqanophosphorus su~--
stances (nerve agents and organophosphorus insecticides), i n comp le te
agreement with findings for soil and water

Under the general heading of anima l ecology , one objective was the
assessment of the density of the rodent population. The purpose was to
determine if the density, as indicated by trapping success , ref lec ted a
normal population state , or indicated some catastrophic event analogous
to the horse deaths.

The trapping success was 6.9,~ for 1 ,560 trap ni ghts , w hi ch i s norma l
for the type of environment represented by the Orr Springs area .

Trapping operations in the Orr Springs area yielded 59 female mos—
quitoes in 75 tra p nights with CO2-baited COC light traps. Evidentl y,
the population of mosquitoes was very low , and thu s the potential for
tr ansmi s s i on of di seases was equ a l l y low. Mosquitoes were pool ed by
species and extract s injected intracerebrally into suckling mice. There
was no evidenc e of infection.

Sick horses and carcasses were examined for the presenc e of ticks.
Sin ce none were found , ti cks were e l i m i na ted as vec tors for some
unspecified disease.

T he low tra ppi n g success for t i cks an d mos qu itoes i s as exp ecte d for
this season of the year.

Dugway personnel at the Orr Springs site also made observations
regarding general conditions that might help expla n the horse incident.

Some cogen t observa ti ons were as fo l lows :
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a. The Bureau o~ Land ManaIJ e~1en t had recenti ,- c op p e r  the natura l
water supply and ducted tne water into a small rough ; overflow from the
trough was collected in a small waterh ole or “pond’ . Th~ trough w d 5
surrounded by stakes carry ing blue ribbons. The :urpose o~ the ribbons
iS r Io t  ~~ ( I OW f l . There also were two stacks of oreosoted poles nearby , ~ih ichwere intended fo~ use in con~ tr uc tio ri of a t rap for hor~~- - .

oorses were frequently found dead and bun ched in spots that ~r e v i ousl y
furo r shed water. They had pawed at and dug out moist ground in an attempt
to oct at water , and had apparentl y kicked of~ the lids of the cis te r IS
in  futile attempts to reach water. Some horses had mud in their mouths ,
possibly attemp ting to get moisture from the mud .

There was no evidence that any horses had used the water trough. The
- u.,- pond had been used , as judged by tracks c o r - i n q  f r u ~I the south onl y .

The tracks were reported as ‘ old , but how old is a moot question . If Bureau
of Land Management operations at the site deterred the horses from drinking
there , the tracks would only have had to be a few days old, since the
age nu y ’ s personnel were in the area at the end of June , and the creosoted
logs -.ere plac ed there reportedly during the latter part of June and the
fir st of July. Stakes and flags were said to have been emplaced on 23
June. (However , there is no record of Bureau of Land Management personnel
having been cleared to go to the area on 23 June.)

s-n:istent with the findings that horses tended to avoid the area is
the fact tha t when the ground was raked or brushed , no tracks appeared
next to the trnuu h , and onl y a few at the overflow pond . Further consistent
i s  the ~hservation that horses also avoided a similarly constructed water
source on the eastern slope of the Cedar Range. No dead horses were
reported in that area (the area was not vi sited by Army personne l until
29 r~r~ ,jst), possibly because a natura l pond exists several miles away which
is obvious ly being used extensively by horses. It is also of interest tha t
Dugway personnel in stalled water tanks , recessed and level with the ground .
The tanks remained unused . By contrast , more natural ponds provided to
tne horses were used . So , a l s o , was water  es ca pi n g from c is terns when
pl ug s were removed .

At this point , it has been established that neither infectious diseases
nor poisons of any kind were resp onsible for the deaths of the horses. One
r ust , therefore , give serious thought to the hypothesis that the horses
suffered fro- nothing more than water deficiency, which would be consistent
with the for euci ng observations. It remains to be determined whether the
only diagnostic analytical findings , i.e., those demonstrating changes
in hematocrits and composition of serum , are also consistent with this
hypothesis.

When an anima l suffers from inadequate intake of water , the loss of
extracellu la r water nevertheless continues. In consequence , the osmot i c
pressure of the extracel lular fluid would increase were it not for the
corpensating urin ary excretion of ions , chiefly sodium and chloride. Thus ,
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t’ ier -e is a loss of water and diffusible electrolytes from extracellular
fluid , an increase in concentration of non -diffusible substances , that
is , plasma proteins and formed elements , and a decrease in blood volume .
Ul t ir ~ately, if uncorrected , the viscosity of blood exceeds the ability
ot the heart to pump the fluid effectively. At that stage , the anima l
suffers progressive vascular congestion and circulatory collapse , and
renal insufficiency ensues. The tonicity of extrace llular fluid is no
lunu er controllable , and the concentration of diffusible electrolytes
w il~ now rise , as well as that of other substances normally disposed of
h y  the kidney , such as urea . Both hyper- and hypotonicity have severe
ef fects on the CNS , but in the case under consideration , the CNS experi-
ences a dual insult - hypertonicity and diminished oxygen supply. The
results have been widel y described in the literature : Depression and
aref lexia to the  e x t e n t  that it can interfere with the norma l drinking
of water , stupor and death without convulsions , i.e., shock. Impaired
oxygen supply to the tissues, cyanosis , also causes injury to capillaries
and affects the ability to maintain a norma l electrol yte gradient between
cells and extracel luar fluids.

One may not be suprised to discern some si gns of this situation on
exa m ination of the heart , the vascular system , the brain , and blood . The
former three ar e discussed in veterinary reports. They , in general , as
well as the laboratory findings on blood are in consonance with the
sequence of events just outlined .

Hematocrits were found to be grossly elevated , indicating drastic
he~-o concentr ation . This fact , plus the concomitant increase in albumin
and total serum proteins , shows that the plasma volume was diminished .
That degree of diminution found indicates the existence of a terminal
condition. Electrolyte concentrations were increased , indicating renal
insufficiency. Intracell ular cations were found in serum in increased
le vels , indicati ~iy tissue impa i rment , i .e., failure of electrolyte pump-
ing mechanisms. It has been noted tha t the animals died without a
struggle, and this is reflected in severa l photographs.

The opinion has been advanced that the horses died from excessive
intake of water without electrolyte s , following a period of dehydration .
in such an event hypotonicity would be expected which , if sufficiently
severe , reportedly eventuates i n dea th w i t h convu l s i ons . Moreover ,
anal ytical findings are inconsistent with this sequence. Al though some
horses were found to have water in the gastrointestinal tract upon autopsy ,
perhaps as a result of forced or spontaneous intake of water just before
death , the water obviously was not absorbed into the system and of no
further consequence.

I n con c lus i on , findings of Dugway Proving Ground and those of co-
operating , but totally independent , laboratories failed to implicate any
toxic or infectious materials or exceptional environmental factors, nor
was there evidence for del i berate or accidental harassment of the horses.
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There are reliable ui erv at lo riS tea t s~~~~ an r~ al s d id not use available
water at Or -r Springs , - w i  t h e r e  is d i r e i  d t l i l / t i C O l  evidence trot the
ani ;;al s were ex t r e m e ly  dehydrat eu . lJeh ydr ati on occurred cl -u-e ly in tim e
following activities conducted by the Bureau o~ Land Mana’;e-~- :ent at Orr
Spr i ng s . Triese .ic ti vities -

~i~ probably the i -- m edi ate preci pi t t i r J x d otors
a l though , had the  weather bc-en more propitious and horses les s numerous ,
t r e  problem a~ no t have occurred . Mo reove r , the a r i r r i l s  t i d y t- ~v e heerl
,r- rken d by de.r ,-d ’ui tion upon arrival at the Orr t irings sit e and unable to
st- er out other ore di stant wat~rr supplies. 
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APPENDIX A

1-A INTRODUCTION

Compilation of statements , Letters , Disposition Forms and
Memo s for Record .

The statements have been gathered from personnel who loa d
made observation prior to , during and after the horse incident.
They were collected to help establish the facts that may have
a bearing on the case . In some cases the statements do not
agree with each other as to the exact numbers of horses , times
or places but they are made according to the best observations
and recollection of the individual making the statement. The
material presented here is submitted for the purpose of supple-
menting the report and for those readers who wish more detail.
The chronology, Section 2-A , was prepared by Dr. A. Paul Adams
and was presented to Horse Incident Panel convened at Dugway
Proving Grounds on 27 July 1976 under the ausp ices of Dr. James
Schoenfeld , Utah State Veterinarian . The chronology was pre-
pared f rom statements , interviews and personal visits to the
sites where the horses had died .
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CHRONO LOGY OF h o u S E  INCIDENT

About 250 to 260 wild horses n~ rrioil! v range on i ) t l i t \va v Proving Ground .
These horses are managed by a joint agr ee n i&-nt  between Ougwav Proving Ground
and the Bureau of Land Managcm s~t . The latter group actually has responsibility
for the horses . It is questionable how many of these horses are’ true mustangs
since there are undoub tedly man y fera ’ i -~cses in the herd and cross-breeding is
inevitable.

Fifty to sixty of the wild horses inhabi t  tin area aroun d Granite Moun tain
but the large majority range up in the general vi cin it \ - of Wig Moun tain . In the winter
time the horses have a tendency to range north of Wig Mountain up aroun d the sand
dunes and obtain their water from snow and meltin g puddles of water. After the snow
melts in the Spring the animals tend to move down on the bench and plains to the south
and east of Wig Mountain. There is a large catchment basin or excavation south of
Wig Moun tain which is periodically replenished with runoff water from Spring storms.
Most of the herd traditionally water at this mudhole until it dry s up, at which time the
horses move up to the springs located to the northeast in the foothills. The most
predominant of these springs Is Orr Springs , which actually consists of two springs.
Other springs in the area are Bitter Springs , Cane Springs and a small unnamed
spring located northeast of Orr Springs. The spring north and east of Orr Springs
has a very limited flow filling a basin holdin g no more than a pint or two. Can e
Springs , located higher up in the foothills , has a larger flow and a horse trough was
Installed there about a year ago; however , water is available above the trough and at
an overflow basin below the trough from which some horses drink, but they do not
drin k from the trough. Bitter Springs had a very small basin holding a few pints , but
af ter the death of the horses DPG scooped out a basin with a caterpillar tractor which
now Is large enough to water several head of horses.

The Bureau of Land Management, beginning on 3 May 1976, started a project
to improve and control the water supply at Orr Springs. The Springs were capped and
a water line carried the output of the two springs down to a metal water trough located
239 yard s distance down the wash from the lower spring. The BLM also planned to
build a water trap corral at the water trough to aid them in catching surplus horses for
transfer to other areas . A large pile of freshly creosoted posts were hauled in and
stacked near the troug h . On or about 1 July 1976 a second load of creosote posts were
hauled In and stacked near the first pile. These posts had a very strong odor in the hot
sun and could be smelled for some distance. Undoubtedl y they were a factor in repelling
the horses. Lath stakes with blue rib bons were emplaced in the positions where the
posts for the planned corral were to be planted . Installation of the trough was com-
pleted by the BLM on 13 May, however, construction of the corral was delayed and no
further conBtructiOn has been initlatci up to this date.
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As the weather warmed up with the coming of summer the catchment basin
near Wig Mountain began to dry up. No rain of measurable quantity had fallen in
the vicini ty since 21 May . On 25 Jun e Mr. George Musgrave of Baker Laboratory
had occasion to pass by the Wig Mountain catchmcnt basin and noted about 40-50 horses
standing a short .dista nce away . Mr. Musgrave noted that the mudhole was practically
dry on that date . On Monday , 28 June, Mr. Musgrave again drove past the catchment
basin and noted that all free standing water was gone and the same group of horses
was still there. Later that day Mr . Ken Rigby and Leroy Gourley were in the area
filming Have Bee flights and noticed about 125 horses standing around. They looked
gaunt so they tried to gently herd them towards Orr Springs but only about 20 went
towards that direc tion. On 29 June Mr. Jim Wright was in the area at 1100 - 1400
hours and saw the same number of horses. At 1400 - 1530 hours Mr. Rigby was in
the area and attempted to gently herd horses again towards Orr Springs , but with no
luck. Hf found only slightly moist mud in the mud hole.

On June 29, 1976 , Mr. Glade Anderson and Mr. Cal McCluskey of the
BLM l rought a load of creosote poles and hauled them up to Orr Springs . On
30 June these same men also visited DPG . On 1 July Mr. Glade Anderson , Mr.
Richard Dekker and a Mr. Cal McCluskey brought out a second load of creosoted poles
and hauled them to Orr Springs . They made no observat ion of sick or dying horses. —

On 3 July, Saturday, Dr. H . Kirk, a physician at the DPG Health Clinic, was
in the Orr Springs area with his family on a picnic. He did not see any dead horses
although he was in an area where 4 or 5 dead horses were found on July 4th . lIe
stated that the 20 dead horses found on 4 July would not have been visible to him
when he was there on 3 July. Dr. Kirk spotted several herds of horses comprising
a total of about 40-50 In the Orr Springs vicinit y , none of which appeared to be ill.
He fed his dog water out of a paper cup -- water which had been obta ined from the
covered spring head. The dog was again watered at the same spot at about 1600 hours
after the family had retu rned to the Orr Springs area. The dog demonstrated no ill
effect up to 14 July, when Dr. Kirk’s statement was taken.

On 3 July at 0730 hours, a DPG military helicopter was on a routin e security
overflight and flew over Orr Springs not looking for horses and none were seen . At
1930 on 3 July, the helicopter again overfiew the Orr Springs area and this time
looking for horses they saw three lying on their side in north gully and assumed they
were rest ing. On 4 July at 0550 hours the helicopter again on routine security check
overfi ew Orr Springs and noted 3-5 horses lying on side in north gully, but again
assumed nothing unusual. On evening of 4 July at 1940 hours another overflight was
made past On’ Springs and this time 12 horses were noted lying down and one had his
feet in the air. The fl ight crew Immediately called Security, who in turn called CPT
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Lewter and also COL Templeton , the Acting Comman der. The fligh t cam e bac k to
pick up CPT Lewte r and CPT Lee , post veterinarian . l)r. Stark and Dr . Pinkham
of Life Sciences Division were also aler ted and called to duty . Horses were found
dead In the gulch where they had tried to paw the seep above Orr Springs for water.

SUMMARY~ The horses stay ed at Wig Mountain catchment basin until it
dried up then wen t to the alternate watering site at Orr Spring s only to find the spring
capped . The horses apparently did not go to the BLM trough because it was further
down the canyon and was strange; the area smelled strongly of creosote and ribbons
on stakes were flying . They evidentl y tried vainly to paw for water in the gulch about
173 yeads above the capped spring which was their tr aditi onal water hole but they
were too weak and died at that location . Other horses in smaller group s (2 or 3)
were found in other areas also apparen tly looking for another sourc e of water.

Our investigations indicate that human activity in the area was very limited
and not more than usual . There was no evidence on any of the horses , living or
dead , that they had been excessively running, i.e., no dried salt or sweaty foam.
CPT Kirk verified in his statement that he saw no human activity in the area on
3 July.
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J u l y 5 , 19 7 6  — Picked up equip m ent at Baker Lab, and started

~or ) ( r  S p r i n g s , bi way of W l q  M o u n t a i n  r o a d .  O b 5 e r v e d  one dead

ho rse on m ud ‘ l a t  a p p r o x m e r i t a - l y  1 1 / 2  m l  l e s  no~~t b  of l a b .  H or se

t r a c k s  ca me from sand h i l l s  on the east , across the ‘rud to the

d e a d  ~-or se and on to the west towards Granite Mountain. iw o other

horses w ere f o u n d  the next day along stark road , t h at  we r e j n

sa m e ‘ie’~e r~~l l i n e  of travel I f h o r s e s  were try lna to net to flranite

tot water . A t  t h e pon d  b y W i g ,  one dead horse and 4 l I v e  h o r s e s

~~- ( e  In f re  c e n t e r  of the pond. It being completely dry. When the

t ruck st o- p ed , t h e  h or s e s  s t a r t e d  o f f  toward the ease. A l l  were

very g aunt a n d  appeared to he qu i t e  weak. The band of horses north

east o f n a v y  gun mount; 2 colts , I y e a rling, 4 o l d e r  horses , a l l

appeared to be in good condition. Observed c~ he r horses befo r e arr—

iv lr q at sp ri r~gs , but they were a l l  to f a r  a w a y  to get a good look

at. Bled horse #1 that had just went down.

22 head of colts and older horses dead in wash just above lower

sprin g , was evident that they had been pawIng mud and eat lnq mud

I n an a ttempt to get m o i s t u r e . They had been p a w i n g  at the ci ster n ,

both had the l i d s  knocked off and profusion of horse tracks ,

e s p e c i a l l y the u p p e r  one ,ln t h e i r  atte m pt to get at the water.

Most of the dead horses are adjacent to the o r l a l n a l  w a t e r i n g

h o l e s .  Some are p i l e d  up two and three deep. Checked at wate r

~roug h . a n d  pond put in by B.L. M ., a few horses are w a t e r i n g  at the

r’ond below trounh . Appearance of trails su g gests that the o n l y

-~ horses c o m i n g  up the wash f rom the south are d r i n k i n g  at po nd. No

s i gn of a n y t h i n g  c o m i ” n  from above and no tracks at a l l  a r o u n d  t r o u g h .
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~~. w e ~~~ ~~f - t 3 e ~~~~~ 2 l l e s  0 ’  creos — ‘o p o~~~s w~~re

5 + 
~~~~ t ’ e ~ro u - ~ a n d  ‘ f~~e + b I g~ s4 akes w i t h b l u e  r I ~~b on

~ie~ ‘o t n e  top w e r e  se~ i~ 
:~ Io ~~n ~~ e c u t l i n e  ~~~4 -i n r o n o s e ~ co~~~a l .

El ~~~~~ on— wO~ I d  ~ve -
~~

-
~~~ e~~~~O~~~~g~~~ ‘~ kec- ’~ h o r s e s  ~~~~~~~ o 4 

~ e a r t - a .

P e s i~1’- s ~-e ~r~~uqr l~~s s — l ~ -i~~1 r- e I o c-i t i~~-~ ~‘ei ~~’~ ’~ wo u l d  I ’~d i ca t e

p r .- se”-c e o’ wa t er ) a ~I I - ~ b o s e .

~ a d u l t  h o r s e s  a~~d 4 c ol ~~ w ere 0t- S~~(ve ~ s t a n d i ~~n I n tb ~ s h a d e

o ’ a c e d a r  3 re e abou t ~~~~ v - ~ (~~~ ~ L oi e 
-t b~ e a s t  c l s e r n  . ~ l l  w e r e

v e ( V  i~~u~~t a~~d w e d , , ap ~~e a r I n n  ~o b e I n  s t u p or , ‘ he y  showed no

reac~~1~~n to r- -j rn a~~ r r c ~se~~ce at 25 y a r d s .  A~ t h i s  ~~i ’ r e  o n e ne - d t h e

d a i -  i n t h e  ea s ’ c I s~ er~ a n d  1e th e water ou t I n to 4 b e  w a s h ,

A r i r - r h a d  b e ei  da’n ’~~d o~~’ ~o for a po~’d. ~ l ad ~ Ande rson (~~L’fl

‘ r -~s~ - 1  ‘ , -an ~ s e v e r - t I - h e r s  r i~ - ’~ ,0  d r i  ~~~~ ~~~~e -
~r s — s ‘-~~ t ne  w a t e r

bu t t~~PV c ro s s~ d ~~~ w~~sb ~~ ~l n b  above the w ater, A s the h o rses

w e n ~ j r  t h e  ot re r  sId ’-~ o 4 r p  ~~~~~~ And e rson ort~ o ne  c o l t  (Horse

M~ on d- ~~a sb ee s). ~ a - ~ -~~ d1~ mud ou t o~ 1~~s mou~~~~, a f €- r w b l c r

tre co l t d ra~~k r r a d i I ~~.T~ e h - a n d o~ r -o r s es b -ad t r a v e l e d  I n a c i r c l e

an d w- ~~~~~
- ~~~j ç 4 w e 5 ~~ o~ f l s t e n c c u n ter . ~~~ we~ 3 a b l e  4~~~ d r i v e 7 adul ’s ,

a ’ d  2 c o l t ~, to  ~~~ water. ~~ter t h e ,  h ad d ra n k a sm a l l  amount I

d r -eve ‘be ”- aw a-i f r c ” ~ t~ -~~ w a t e r .  They w o u l d  o ’ i y no as f a r  a w a y

as t h e y  w er ~ 
4o r c e d  t -  and w o u l d  go b a c k  t 0  t h e  w a t e r  as soon as I

“-~ ved -~w a v . They w e r e  a l l o w e d  to d r i n k  s e v e r a l  t i m e s  d u r i n n  the

a f+e rnoon , t - u t o n l y  s m a l l  am oun ts at a t im e . ~l l  o f  t hese  a n i m a l s

w e r e  c a u n r t  a n — i  b l e d  dur ”i the a fternoo n . Colts ~~ t~~~~~~~ t was ro ’-ed

a”d #5 tha t we d r o v e  to w a t e r  d i e d  l - i t e r  t h a t  afternoon. C o l t  ~~

~as a u t o p s y e d  b y  D r .  Lee , c o l t  H5 was kep t I n ~be s h a d e  for t re St at e

V~-~t . w~- o a r r i v e d  j u s t  ~s I w a s  I e a v i n n .

_ _ _ _  - - - - -V m--~-— - -~~~~ -~~~~~ - --~~~~~~~~ —--V~-
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J u l y  6 , l’~7(  — t h i s  m o r n in g  tre r e were 4 bo ises aho- ie  O r r  east s p r i ” q ,

‘ h e y  w e r e  d r i v e n  d o w n  the w a s ! -  a n d  I’- to the p c nd b e l o w  the east

c l st e r - ’ . A f t ~~i tr - ey ~ a d  d r a n k  f o r -i s h o r t  time , a b l a c k  ma re w a s

r o p e d  and  b l e d .  A p p r o x i m a t e l y  10 r r I n u t ~-s u 4 t e r  she was let u p ,

she  w e n t  ba c k  t~ t he  w a t e r , f e l l  ari d died. I n d l c a ~~lng tha t b e i n a

so w e a k  f r o m  no w a t e r  t h a t  she  c o u l d  not t a k e  t h e  s t r e s s  of h e l n i

‘-a nd led .

T h e  ho r s e s  tha t w e r e  w a t e r e d  y e s t e r d a y  were o~-se ~~ve d  j u s t

around the h i l l  feedin g . Dr. Sp end love , myself , M ax r’reen and

o th ers t r I e d  to d r i v e  the t ’ - r e e  r e m a i n i n g  h orses t a ck to wa ter

a-ialn . They wei’e joined by the two older horses that we watered

ves terd a y and a l l  took  ~ f f at a run down the b i l l .  uefore they

w~~re watered they could be dr i ve ’ - a r o u n d  on foo t , eve n h a v i ” g  to pu s h

them out of t ’ - e  water so they w o u l d  not dri ’ - k  too much. ‘1ow they

are t e e d i n i , r u ” n I n g  ari d are d i f f i c u l t  to approach . Later i n the

a f t e r n o~~— a l l  the horses th at had watered at the east pond w e re seen

~~t t h e  bond  d r l n k i n n .

M y se l f , Dr. Spe r d l ove ari d C a n t a l n  Law went to B i + te r s prlnns .

Tre re w e r e  ~pn r oxm en t Iy 50 bead of horses tryin g to water a~ d Hnd

sha- ~e. be re were 4 dear4 , a b o u t  10 to 15 gaun t arid weak , t h e  r e s t

seemed to b e  a l r l a b t .  At the sprIng t h e r e  was  a b o u t  a p i n t  of water

In  a de r- r e ssi on 6 inches across and 3 Inches deep.

J u l y  7 — M e t  Dr. Lee at the r i d i n g  c l u b  c o r r a l s  and b l e d  Q horses

a n mal red b l o o d  c e l l  s a m p l e .  I took Dr . Spe n d l o v e  ari d Dr.

fl c h o e n f e l d  to B l tt e r s p r i n g .  w h e r e  the l a s t  h o r s e  death w a s  r e p o r t e d .

A u t op syed a C ol t  about 6 months o l d .  No s a m p l e  of u r i n  was taken

-as t b e ( e  was  no liq u i d  i n the b l a d d e r .  None of the horses th at we re

a ’itopsyed w h e n  I was there had any l i q u i d  i n the b l a dd e r  or Inf e s t i n e s .

— ~~~ o._____ _ 
—~~~~~~-——- ~—-~
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J u l y  ~ - ~~e n t  to Orr S p r i n g s  ~o n ick up m o r e  w ate r samp les. The

f i e l d c r e w s  w e r e  r - a . I l n g  w a t e r  to ~l t ~~ - r s o ( l n q w h e r e  t h e y  had r u t

I n ‘r~ -u n~~s I iS~~ n i i r t . I!-ey ‘-ad a l s o  du g - o u t  the sp ing m a k i n c a

po’-~~-~on -~ ab out 2 ‘ pe t  ac ross - and c o n t a i n i n g  a couple of gallon w a~~e r .

r— nurses had watere d at tr e sp r I n n , but none had drank f rom the

~~ jun rs. T h e  h O r s e s  are ou t on the f l a t s  ~e e d l n n t o day, f i r s t  t i m e

s i ” - ~~ I not f l e t ’~ on the 5th .

I t a l k e d  to a dozer opera tor w ho w ’5 b u r y l n r i  dead horses ~ ‘-d

no’ r i m  to no to B l t t e r s p r l n n s  and push the s p r i n g  out w i t h  the cat.

..hen we l e f t  there was a nood stream of water ru n n i n g  in to a n e w

p on d . A l s o not h i m  to push out a pond at east cistern where I

op en e the d r a i n  m ond ay. Picked ve gat at lon samples below Orr S p r i n g

I ’- ‘ - e a ’tcr noon and a l l  of the horses t ha t  we co u l d  see were s t i l l

f e e d i n r i  on ‘~~~e f l a t s .

J - .j l y 9 —  ~n rn cer and Sanders brou ab t i n  rodents trapp ed at Orr S n r i n g s .

~r e- ~ repor ted that there was around 200 n a l  Io n  of water in the pond

!-
~i~~ter Sp ri n gs and the horses are wa t er in n there , but no horses

w atered a t tb e t r o u g h s  th at were put in . T he re sti I I have been no

horse water at B.L .’~ . ~rougbs . The ground around it Is  being

brushed and che cked for tracks e v e r y day. Stated for Orr Spring

w i t h  b l e e d i n g  e q u i p m e n t , B.L. M . was to tran n u il ize two horses. On

the w -~ v we w e r e  st op p ed by Vo w l e a  and 1 - l e l B u s h n e l l , who s a i d  t hey

Pad jus~ see” a m a r e  f a l l  down the h i l l .  The y nave d i r e c t i o n s  and

we found w h ere she went down , hut she had gotten up and was gone.

M a x w e l l  cal ftd on the  radio and tol d us tha t Ron H a l l  had shot 2

horse s wi t h  a t r a n q u i l i z e r  gun and both were dead. They were

palomino colt and bay stud that we had w a t e r e d  and bled monday.

We we r e t o l d  t h a t  H a l l  shot one other b rse later d i s p o s I t i o n  or

ob je ct un known. ~~~~

L ~~~~~~~~~~~ -~~~~--_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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J u l y  13  - C a p t a i n  ‘a x w e l l  cal led i n from Ott SprIngs and c - - a i d  there

w ere 3 s Ick horses at East SprIng. The p l u g  had been put back in

t r e cistern arid the water was gone. The thre e horses were t h e  ones

b-i d w atere i on tu .~sday morning. Took the n i u n  out ari d let water

in the pond , horses were stronger than b efor e and we could not

dr I ~~~ - t h e m , Ended up with them going in at Bitter Sp in g s and we

sa and -w atched them d r i n k  there. They have been seer water lnn at

B i t t er S p i i n r i s several times since then. la p t a In Lee was brought

ou~ in t fe cr -pp er and he agreed that the horses were on l y  dry a g a i n .

[- .L . ’1 . shut of f c i s t e r n  d r a i n  agai n .

J u l ,  1 5 - A t  tr- e recuest of CoI. Templeton , we br u s h e d  around BLM

tr ough m d  p ond to see what was wa t e rin ri at eac~~, No sign a t a l l

a r ound 4
~~~e trou -i b , a ~ew b y  the pond , but old .

J u l y  i t  - Met Col. Tdn el , Capt . M axwel l  ari d Mr. Thompson at Orr

~~r i n g s .  Showed th em the sprin gs , cisterns and drove were the horses

were dead and the E~LM troug h and po nd. His comment was that it

was r ed i cu l ous +0 expect a w i l d  horse to drink at a place like

that a n d  worse yet i f the corra l had been b u i l t  there would he no

reason for a horse to even look for water there .He appears to be

kn owledgeable about w i l d  horses and did not think much of what BLM

b ad done at the springs.

J u ly  19-  Met Co l  . Tc~pe l , Ron H a l l , Mr. Howard and DPG Informat ion

o f f i c e r  at Or r s p r I n g s .  Was the f I r s t  t r i p  out for  Howard  but  he

had his m i n d  already made up and was riot interested In any thing

anyone had to Say or show hi m . Stayed for about 20 m m .  and asked

questions only of Ron H e l l .  Mr. Ha i l m ade the statement that if a

-- - - ~ - - -~~~~- -~~~- - - --~~~~~~~ ~~~~~~~~~~~~~~~~~
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$ I A l E M I I N I  OF MAX ~kLLN , i~~~~ . i s i  oi~~~ii , ~uv i r ~ Lit c Sd D i v

July 6 1976. As I approached Orrs Spring I observed 4 head of horses

in a very weak condition . We opened the upper cistern and made a pond

and drove the 4 horses into water. They drank for several minutes , t hen

we tried to rope one , they moved away for a few minutes then cam e back to

water , they drank again for several minutes , then we roped one black

mare and bled her . She laid for several minutes then got up and approached

the water hole and then fell over and died , ( in about 2 to 3 minutes).

Looked at water trough that had been installed by BLM . Trough is

situated on top of a knoll , there is two stacks of creasote poles , 1

stack approx . 15 yds . from trough the other approx . 30 yds. from trough ,

there were stakes approx . 3 ft. tall with blue ribbons tied on top of

stakes , the stakes were situated in a circle around the trough , where

t.key were going to build a corral. There was no evidence of horses

watering at the trough at any time.

There were approx. 22 dead horses in a wash just north of spring #1

horses , they showed no evidence of struggle. There were no sweat or

salt marks on them . Some had mud in their mouths and they had pawed at

the mud bank to try and get moisture. The 22 dead horses were approx .

¼ of a mile from the trough. Observed small water hole at Bitterspring

that had been dug by field crew .

~
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July 7 1976.  Went to Bitterspring and observed Dr. Schoenfield autopsy

young colt , one observation that was made  was that the bladder was

dry and Dr . Schoenfeld made the statement tha t the other horses he

had autopsied were the same. It was impossible to get a urine sample.

There was a small amount of liquid in stomach. Observed about 30 head

of horses approx . 1 mile below Bitterspring grazing and seemed well.

Observed 3 other dead horses at Bitte rspr ing .

July 8 1976. Saw one colt at spring #2 standing in shade , looked in

poor condition , opened cistern and let her drink , then she went up on

bill and started grazing , sam e colt was later killed by BLM and Humane

Society. Observed bulldozer digging out Bitterapring , developed very

good amount of water . Observed 30 to 35 head of horses grazing below

Bitterspr ing .

July 9 1976. Bled horses at Fox area riding club for normal serum .

Was headed for Orra Spring and was stopped along road by Vowels and

Bushnell and told that they had seen a horse fall down hillside , was

given directions where she fell , went to location , but could not find

her. Capt. Maxwell called on radio arid said BLM had shot two horses

with tranquilizer and that both had died . Observed 4 head of horses

on west side of Cedar Mtn . and about 20 head east of Wig Mtn. As of this

date have seen no tracks at trough. Have seen tracks of about 4 or 5

head at the overflow pond below trough .
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July 13 1976.  Capt. Maxwell called on radio and said there appeared to

be sick horses at Orrs Spring #2. Proceeded to Orr s Spring and met

Capt. Lee to look at horses. Horses were hunting water. Was told not

to open cistern at spring , so we drove horses to Bittersprlng and they

went right to water and then seemed OK.

July 15 1976. Went to Orrs Spring and brushed all markings from around

trough and overflow pond . Observed approx . 40 head of horses grazing

below Bitterspring . Observed the 3 head that we drove from Orrs spring to

Bitter spring earlier , watering at itt erspring .

July 16 1976. Went to Orrs Spring to drive Col. Topel and Mr. Thompson

around the area . Looked over area very closely observed all trials

cotnming into Orrs Spring the trails did not seem to come to the area of

the trough. There were still no tracks at trough and seems it is the

same bunch of 4 or 5 head watering at the overflow pond . Saw about 20

head grazing on bench below Bitterspring . All looked good. Saw the

same 3 head that we drove to Bitter sprlng earlier they appeared to have

improved very much.

July 19 1976. Went to Orrs Spring to drive Paul Howard , Ron Hall and

Col .  Topel ~Loun d the area. Paul Howard and Ron Hall had thei.. minds

.ade up before they ever got there , it was a total waste of t ime , they

spent approx . 30 minutes at site , were not interested in anyones comments.

Th is is th e f i rs t  time Howard has been to the site , yet he knew all the

•n WST 5 ec everything .. Had no respect for anyone , was very rude.
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Howard claims we were keeping horses off of water by checking our rodent

traps once a day , yet there has been no horses watering at trough and 4

or 5 at pond below trough. All horses are watering at Bitterspr ing

and a few at Cane spring 1.5 miles east of Orrs Spring . We discontinued

trapp ing.

July 21 1976. Took two ladies from the predator and animal protection

agency to Orra spring , they were checking on the statement made by Mr.

Johnson of the Humane society about 1080 poIson being in the area . They

looked over the area very well and made the statement tha t there was no

1080 at Orr a spring . Still no tracks at trough and same few at over-

flow pond . Saw approximately 20 head of horses between Orra spring and

Cane spr ing canyon . They looked very good.

MAX GREE 1~ 
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M T O ~ ’~~~I T~ FOR RECORD

1!; i - ~~ y ~~7()

T~n - t nn 1n-~ of s~~~
4 ’~nen~~~~~fln the r n o r n 1n ’~ o~ 3 Jul y 1976 , I na 1l~ d t~~ m ~~~

n~ar~en~ (ph . 2933) and obtained permission to utilize the dirt roadn north of
Stark Th~t -1 , in thr~ v i c i n i t i e s  of thi ’ ~~nd dunes , nane ~pr1n-’s, and Crr n r ~r~~r - G ,

~or r i d l n  w i t h  my f a m i l y  in  my f o a r — w i i e e i— d r i v e  vehicle .  ~e and otn ~~r ~‘a n f l i - s
‘ rc’~l i ~mnt ly  do th i s  on weekendr . !e l e f t  ‘n~-1~ ~;h f 1 11r ~-n a1~out  n -t ’ l — n n r ~ ~ rv , -~r~
~ ‘ r~ v - - - ~ a~. thr- “- m e  ‘!t - 1r~ns area j u n k  be~7ore ‘ oon. T~ ere ~~~~~~ h - - ~ -~~~~ -~; n y - - r - l~~,
my :1 fe , three - h i  i dr ~-n , a nd or~ s:iail r’i i > d — r~~ c1 dor ~. -:n r ou t e  we o’~pnd ~eve rai
t im~ s to look at rock forr’iation~ , et-~. ~ ~n annroachin~ ~ane 3pnin ~- , we s pot ted
a snail herd of hors -as on the hi l lsides , ‘~‘ast of the entrance to ~ar.e T o r in -n ,
of about ten to f if teen anim als .  They aopcare~ in good heal th , and n o v in -  about
f r ee ly .  They were perhaps 100 to 150 yar-~ f m -  the road. ‘e d~ ~1 n ’~ . r n t or ar e

~r r 1 i i -s canyon , but continued on t o — ~ rr sr-r~ n -s . Te ’wonn “ann and Crr -~~~- -s
we spotted ano ther small herd of horses (of  about th ’~ same s ize) , ~o u t h  of 
rc~-~ , pro~~ bly -~roater than 200 yards a :zay .  They likewis~ a- -:e ~ r r 1  U v e l y,  asd
werr. movlnr  off ’  to the South. ~e p ikn ik cd under a tree at Cr r  G ’—r1i n -n , ~-~ r a p-;

~0O ya~~~s ~or h of the “--m en t r ough” , and about 50 f ee t  from h ’- so-’- -a l ] -  I
“ ‘n ~ er flr -~’ Spr ’n — s  well hea ~~

“
, in th~’ W e u t  a rm of the ravine .  :s~ l~ my w i  walked

wj ~~ one o~ o-~r ~~~1 - ~~r -
~~~n ‘ i s  the ~ant a’-s e~ n e ravine ( to look a t  some old horse

s~ e 1etons we had seen on an earl ier  ~“ir-~, sy two ot h er  n h i i - f t e s  w a l t - n d  (lown to
the  area of the “green trough ”. I crossed the - e s t  arm of the 7av~ nc~ ( t o  the
- e n ~ side), and walked up the ravine about 50 yards. I saw no dead horses from that
vanta~-e point. I did see approximately three or four live horses farther up the
ravine (perhaps 75 yards), under a tree. I did not approach them , as I did not
wan t  to “spook the n ”. Dur inr our mea l , we gav e our dog water from the round , silver—
colored “well—head” , by dipping water with a paper cup into a paper bo~l. :-~y children
callr- -1 my atter ion to “flags ” near the green trough , and I noted that it appeared
to b° staked off , wi th  small stkkes with colored flar~s attached (blue , I think).

reme mber thinking tha~ i t seemed a strange place to stake off , and that the horses
st~ ht  he frif ’htendd by the flags. Following lunch , about 1300 hour s, we l e f t  Crr springs ,
and drove around some more. Another herd of horses , somewhat bIr’-~er that  before was
spott ed , perhaps about 20 animals in all , just to the southwest of Orr sprin -~s. I do
net believe it is the same herd seen in that  area earlier , since a very attractiv e
sta llien which was qui te  apparent earlier was n o t . seen with t h t s  herd , and also i t
was lar —e r .  ‘-le returned to Orr spr in-~s abou t t6o0 hrs , be fo re st ar tin - ;  home , specifleally
to obtain another drink of water for our do;. ‘-r a i n , no dead heroes w or e  5eefl  I n  ~~
~‘-en~ . f ln  5 July I97~ , I accoruaanied r~~’ Lew tcr , of the T e e l i r i  -y Cf ~’1” r , ~~~t ~~ iJir ’

Or’- ~r- -~ r-;n area . Upo n re-tracin -;  ny s + e-~p of two days earlier , I was able to clearl y
ncr’ none three or four dead ho rses , which , had they been there on 3 j uly, I def ini tely
wou ld have seen. ‘-!e also toured the general area , and I saw approximately twenty other
horse carcasses, wh ich I do not believe I would have seen if they were there on 3 July.
Otherwise , the area looked unchanged. On our trip 3 July 1976~ we saw no other humans
in the entire area , and saw no evidence of any (le. vehlcl~e tracks). My dog has remained
in good health cont lnuo asly. ****End of State ment ****

Mar L. Kirk , M. D . ,  MAJ , MC

‘3~19
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i ’ -in ~~n t e t Mr . (~~u F 1 L V  , I C L  hii i c u I Suppo r Iii v is I on , Ph o !  ug  r~ip t i  i C I~ r ; inch

July 15 1976

On the ? lt h of June Ken h i i h~- and ~ e l f  were replacing a generator at

Pho o PAD 24 on wig mountain. As we approached the waterho le on the right

side of th’- road going toward wi y mountain we noticed horses standing on both

sides of  th road and some in the waterhole. As we neared the water ho le the

-em s HOvel out and I tried to count them as we went by. I counted approximately

77 horses on the west side of the road and 25 just east of the waterho le and

t 20 to the northeast , so al together hen and m yself figured there were between

a Yr and 125 horses in this area. As we went by the waterhole , we notic~d

it c-:as dryed up, but we did not stop and check. This was ahoutrloo in the

r~ornieg and it was quite ‘,.ia r l so we figured they were in need of water .

~ care back about a ha lf hour later after dropping off the generator

and ~he hom er were still stand ing just off from the waterhole .

1
LeRoy L. Gourley ‘l

- -~~~~~~~ 
_ _ _  _ _ _ _-~~~~~~~~~~~~~- ~~~~ —----~~~~~~~~~~~~~~~~~~ - ----- -~~~~~ - --~~~~~~~~~~~~~~~~~ --~~ ---~~~~~~- 
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Pho to B ra nch
Statement ot Mr . Ken R i g h y  , Te chn ic a l Support I )ivisio n , i c Jut’ 1 1j 9 ?h

On June 2Ath Lofl~ y (,00rl ey - - n r 1 ny s r i  f Ii.~~rt t~~ go to ~- ‘orth ‘iiq to

chanqe a qr ?neritor rin Pad 211 f or a “IIa vb~ c” test. Pe had the neneratut

on behind my tru c k ~~ id ter e he ad e-t for North -Pi n !lountain . Upon

anpro achir i ri t h e  water ole mlu n~ the road by North ‘ t i f l q  w e  not d a

f~~~w hnrsr’s in on water. Then we pot closer we noticed there was a hip

h e r d  a r o u n d  t h e  t . a t e r 1 o l e .  ~s we drove t h r o u p h  them , they hroke into

three different bunches. One bunch wont towards Month Wig tiountain.

L e Ro y  Gour l ey  counted 77 in .th at  bunch. A no ther ~ bunch went s t ra ight

‘ - t e s t .  “ e f i ’ i u red th at  there were aeout 2fl to 2f’ hr ?ad in that hunch.

The th ird bunch went eas t  in t o the s anddun es ,  and we f i q ured  there

were  a bo u t 20 head there. As we drove past the wat erho le , we n ot i c e d

it was dry. P~e did not ston or ao ov er to it . T h is was about 11:00 a.

Ue w e n t  un t o chanqe the generator and came b~’ck about 30 minutes

l a t e r .  The ho r s es  had just  mov ed  o f f  a l i t t l e  ways end were s t i l l

st anding around the w a t e r h o l e .

W e went hack to Ditto ~rea and  ~ad dinner. About 14:00 I

had a l i t t l e  tim e so I drove back to Plorth “ip PJa t r�rhole . Upon 
-

a r r j v j n n , I s t o o p e d  abo ut a quarter of a m i l e  down the  road. I sat.

and w a t c h e d  the h o r s e s  f o r about  S to 10 minutes. W h i l e  w a t c h i n g ~ I

t - )~ ’ucp I1t th i t  m.~vh~ ~ f I. co ld c~ tch ~‘ hunch of th nm on the east~ si de

of the road ,  I m i g h t  he chi c to start drivin g them towards Orr ‘
~prjng .

T w ait e d a f e w  m i n u t e s  l o n g e r .  There  td rl S qu i t e  a bu n c h  in on the

wat- n rhnlp . I rJrovo ~n quite fast and got them started to the e a s t .

They ran i nto t he  sandd nes and around the sanddun es headin g east.

I walked over to one fairsized sanddunr , c l i m b e d  up on i t  and h o l l a r e d

a few times try ing to get the horses to run out of the sand rfun e s , so

that I could follow them toward ~ Orr Spring . I think I had about 30

7-A ~r I~fl head when we came out of’ thr ~an ddu n~’s. I foll owed l ,phj ~~~ ~~ - r’ r1

- -~~~~-- -. - -— ‘ - —— ~~~— --- ~~~~_i_ —~ - . - - ~~~~~- - -—~~~~~-~~ ~~- -~~~~~~~~~~~
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iu~~tr~ a -0 -nt- ~nce ~~n0 tr in d to kr’ r - ‘ h u i  (‘ ( )j f l f l  t O ’  i rd ’~ Or r . T

~~~ old h jçk sk in st~~Uion and h i s hand , -u t  socn after I lr’ f~- the

sanddunes, hp ran ho ck al rnr , th orn ~n 1 irr r ’ he and h is ma res u s u a l l y  r u n .

T ~ollou-e d th e (t h - r  bunch los i no m u i t r ?  a fr~~ unt i l I had t.hpn on to

the (.~~~. ‘ . fl tIiicl jnr,s. then I 1r~f t  t hen,  th~ v .p rr- on a trot towards

(\ rr ~~r ’ r ’ j n r i .

The next day~ 2~ J u n e  19Th :

Havinr ,  5br) t- -~ “Ha vhee ”~ tc’’r t , - i ’ion I rr’tu rn~~d to ~~ t to  — r 2 a  T

~ s ’
~~ ? r  J~~~np~~ ~ r - j n t i 1 .  i f  he had s~ en an , h ~~~~~~~ at t h e  t J ’ r t h  in : t ~~r I ir l .

He h a ’ to t r- ’v e i tha t w a y  to Pail 2’4 . He said tha t he hcld seen a him

he rd arn !Jn~ t b - n at °rh~ 1e. ftor t uttinn my cqui nme nt a Pa y , I n

‘t  into my truck ~~~ h~~a r 4 rd to! Iard thn rhorth jo t- iat n rh o1o. I tn od

t o  di the so~- e  h jn o as I h- ad H-ne t h e  d ay  tjefnre ; hut I didn ’t have

an  ~ ‘ n h  t T h a d  h ad tho day h~~f - n r o  so I junt c~ot a f o t - j  ho rses

ou t  tn rou qh th e m - 3n hd u nes m d  started then towar ds Orr ‘s ~prina ~

when , hocauso o f  ti m e I had to leave th em . The horses t-’r’re real

c o unt  t h i s rJ a ’ , ~uch rnr~ t h a n  t h e y  w~~rr’ t;hp dn~
, h pf m r ~~. I 1 - ft t ;h pr i

ih~ nk inci th at: n?the r2 ~~~~~~~~~~~~~~~~~~ as m any horses th~ r~ to- h ay as ‘ h r ’ r -a - ‘r n

yPstnrrha y~’. ‘~o I thn ioht may tjp I had ricv od sooc of t~ err t o  Orr Sprinq.

- - ‘  - h- — h-~~”- - - n  -
~~r—- - - n  ~1’ : ~~~, : ‘ . ha:.

cm ’ ~ ~~~~ h~ ’r ’ the h r s c ’ s -re c~ ick no th eir n l n n s dn, ~ in t o  the mud

in- I l i c kj n~’ and suck in o nn ist u rn out o f  the mud. I fi ’~urod t h e  h~—r scs

r i qht soon  w ou ld  1 ‘ave th orn and an p ls p- ; h 2 re  huntino water. I return-

to ~itt n and w a s  n’t  a l e  t - O u- ~~ ‘ ~ck out the res t  of the week.

_ _!

~~~~ 

4 -
~~~~~~~~

-- 

~~~~~~~~~

Ken T~. F~irj b y
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L~ISPO~~ITION ~ OR~~Fo i u.. if 1.1. liii ,,. ..~ AR 340.1$, 4.. p..~.nant d9SICY I. AGCEN.
REFER E NCE OR OFFICE ~~~~ SUBJECT

STEDP -MT -L Observa ti on of Live Horses

,Tp THRU Chief , E&E Branc h ”V ( FROM
EnV i ~Ø_ ife Sc i Div DATE19 July 1976 ~~~~~

Chief , Envir & Li fe Sci Df~~h. ~~f
I rector , Mater iel Test

TO Scienti f ic Director

On any given day over the past 10 days (10-19 July), I have observed from 6 to 8
separate herds of horses , total ing approximately 35-50 head . These animals have
been distributed from the Naval Gun Mount on east to Wig Mountain on the we st.
This area being adjacent to Orr Sp rings , however nearly all horses in area now water
at B i tter Springs , because Bitter Springs was dug out after the horse deaths and
now is providing adequate water .

R I CHARO DAVIS
E&E Branch
Env ir & Life Sci Div

I.
R ~~~~ ~‘s A  ~~~~~ 4 . IPLACr$ 00 FOAM H WHI CH IR OOS OL FTE  I, ~ r. p ~~ . I976.~~~~ %97’V  ‘~ 
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DU~iPO....e ~IOI~4 iOR~~~~~
‘- P.. ~.. of ,h.~~ 4.,.,. ... AR 340.1$, 4.. p.opon ”~~ og .ncy Ii TA G C EP4 .

R E F E R E NCE OR OF F I C E  S Y M ~~~~L

STEDP-MT -L Obs ervation of Live Horses

PP THRU Chief , E&E Branc ~~~f 
FROM E nv ir • fe Sci Div DAT E1 9 July 1976 CMT I

Chief , Envir & L ife Sci Di
.Direc.t4r 44~ t -i-e-l-4e&--t.-f -

TO Scientific Directo r

1. The undersigned has observed 5 head of horses watering at Orr Springs at upper
cistern , since 6 July 1976.

2. The unders igned has observed many horses on any given day grazing in an area
from below and a little b it east of Cane Springs to Wi g Mounta in on the west and
down to the rough Ha ll Road on the south . approxi matel y 30-50 head. All of these
horses seem to be wateri ng at B it ter Spring and a few at Cane Springs .

MAX GREEN
E&E Branch
Envir & Li fe Sci D iv

9,1 1.
04 ~~~~~ 2496 REPLACF~ 00 FORM BR . WHICH I! o aB oL rTC .  u . s .  G. P .O.
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DAVE MAXWELL

19 Ju ly - 1030 hours: Received message to meet COL Toepel ,

Mr.  Howard and Ron a l l a -t Orr Spring s (Maxwell , Gr een ~ Dav i s )

Observe .i 15 horses N.W . of Navy Gun enroute to Orr Springs

Met Mr. Howard , ~~ first impression was he had been brain -

washed by Mr.  Hal l  and was to tally blind as to the obvious .

H e and Mr.  Hal l  had 2 private conversations out in the field.

When Mr. Howard did speak , it was totally out of context

or he balked at fact  (example :  much mois ture  in dead horse

guitch from rain las t night - he (Mr . Howard) doubted the rain

j~u t t ha t much mois tu re in the gu i t ch  - when in f ac t , I had

been there Sunday morning and it was still dry)

I mentioned to Mr. Howard t h a t  I’d chased the same 4

horses out of N . W .  Orr each morning for past 8 or 9 mornings.

He ask “why did I chase them” - I explained that “chase ”

was a bad choice of words - when I drove over the hill , the

horses leave N.W . Orr Springs .

It was blatantly obvious Mr. Howard had his mind made up

and was not going to listen to anyone .

I thought it strange that he (Mr. Howard) now decides

to come to the horse si t e 15 days af t er t he f i r s t  death

and then only spends 15 minutes (the area has changed its

appearance because of the rain and low temp).

He made no comment about the location of the horse trough .

IL 
_ _ _ _ _ _ _ _ _

- - - - -~~~~ -—~~-
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D. Maxwell  - Con ’t

Mr. Hal l t old u s the reason for puttin g the horse troug h

on top of the hill was because the horses trailed through and

over tha t hill. Sounds to me like a CYA statement , because

one do esn ’t have to be much smarter t h a n one of t hose horses

to determine that the horses didn ’t and would not walk over

that hill.

The horse trails are obviously located and it can be

d etermined from which  d i r e c t i o n  they “ came and went ”

I felt the meeting at Orr Springs with Mr. Howard was a

to ta l  was te  of t i m e .  I f ee l  someone h i g h e r  up than Mr .

El oward , d i s t r i c t  or region director of BLM should be called -

only if he is capable of an unbiased  op in ion .  

--- -~~~~~ -- -——---. —~~~- - - - ‘-- .-~~~~~ - - - - - - -  - - - ---- ~~~~~~~~~~~~~--- -— .



‘
~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - ‘—
~~~ 

- 
--
~
--
~
- -
~~ 

- -
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- ‘- --

S T A L 1 L *

20 July 1976

1. On Sunday , 4 J u l y  1976, at app rox i mately 1945 hours , I rece i ved a
te lephone call from the Security Control Desk Sergeant (telephone
5725), Mr. Theobal d. The substance of the tel ephone messa ge was to
inform me tha t during a scheduled routine helicopter overflight the
pilot and 3 armed mil i ta ry police guards had observed and reported to
the Security Control Desk approximately a dozen wild horses ly ing dead
in a gulch in the vicinity of Orr Springs. Two wild horses which
appeared sick were observed in the vicinity of Baker Laboratory .

2. I directed Mr. Theobald to contact Mr. Ron Hall or any other local
BLM representative and i n f o r m  them of the inciden t. Mr. Theobald was
una ble to establish telephone contact with any FILM representative at
that time . (I personall y contacted Mr. Ron Hall the following day,
5 Jul y 1976, at 0830 hours and informed him of the dead wild horses .
He In dicated he would imediate ly depart Salt Lake Ci ty  by p r iva t e
ve hicle. He arrived at DPG at approximately 1100 hours.)

3. I limiediately noti fied COL Templeton , Acting Ins talla ti on Command er,
of the reported incident. I then coordinated by tel ephone with CPT Lee ,
Post Veter inarian , who had been notified by COL Templeto n to accom pany
me to Michael Air Field where a helicopter w as await ing our arr ival .  A
military police sedan was dispatched to niy on —post quarters , t r a n s p o r t i n g
myse lf and CPT Lee to the Provost Ma rshal Off ice , where I obtained a
military sedan and proceeded to the Veterinary Clinic in order to obtain
additiona l veterinary supplies before proceeding to Michael Air Field.

4. Upo n a r r i v a l  a t  M i c h a e l Air F i e l d , CPT Lee and I boarded a helicopter
piloted by CWO-3 Keen and accompanied by Mr. Faux (Security Guard
Supervisor) and PFCs McDaniel and Daniel , mili tary police guards. Upon
arr iva l at Orr Springs I directed Mr . Faux to conduct a count of all dead
and live horses in the immediate area . Mr. Faux reported to me that 22
horses were dead and 16 observed leaving the area as we arrived. A

- 
- double check was made to verify the count before I made a radio report

to the Security Control Desk to be relayed to CDL Tem pleton. I then
directed the hel icopter pilot to return to MAF and transport Dr. Stark ,
Dr. Pinkham an d Jerry Oyler who had been contacted and were enroute to
MAF from the E n g l i s h V i l lage Area .

5. While awaiting arriva l of the above pa rty , I directed the military
pol ice gua rds to halt a young co lt before it departed the area . Without
much ef for t  the colt was res t rained and remained alive  unt il after  th e
arr ival of Dr. Stark , Dr. P inkham , and Mr.Oy ler. Blood samples were
drawn from the col t be fore it expired .

6. On the return trip to MAF all personnel observed 5 live wi ld horses
covered with dry mud running in the vicinity of Baker La boratory. A
mee ting was held at COL Templet on ’s q uarters at app roximately 2400 hours ,
4 July 1976, In order to determ ine the next days activities. In
attendance were COL Templeton , Dr. Ries , Dr. Stark , Dr. Pinkham and
mysel f.

I .

-—- ——--— 
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7. At approximately 1300 hours on 5 July 1 returned to the Orr Springs
area with Dr. Kirk and established which area Dr. Kirk and family had
visited on 3 July 1976. Dr. Kirk then related to me that he would
certain ly have been able to physically see three poss ib ly  four dead
horses on the 3rd of July, had they been there at that  time .

8. I a lso observed a number of stakes w i t h  f lags placed around the
watering trough when we inspected to determine the amount of horse
tracks and traffic at that area. Very few hoof prints cou 1d be
observe d at the wa tering trough area , although Dr. Kirk ’s foot prints
from the 3rd of July were plainly and clearly visible. End of statement.

ALAN A. LEWTER
CPT , MPC
521 -48—7849
Chief , Security Office

-1
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STEDP-MT-L Observ~ t i on or Live Horses

THRU Chief , E&E Branc~r~1’( 
FROM 

E&E ,~ran c h DAT E
2Q July 1976 CM T I

Chief , Envir & Life Sq DivI ,-.z(k/,
/~ tirector , Mater iel Tes~ Y

TO Scientif ic Direc tor

1. 1 have observed numerous horses in some 30 trips (2 weeks) to Orr Springs.
Attached is a deta i le d l ist ing which spec if ied numbers of animals observed . In
many cases I’ ve observed as many as 60 to 75 horses in small groups while traveling
to and from Orr Springs.

2. 1 have seen many of the same horses in the same location each day depending
on the time of day.

3. In the mornings and late evenings the horses are in the bench area , spring area
and in the Cedar Mountains. The midd le of the day shows the horses are grazing
down In the flat area toward east wig grid.

1 1  nc 1
as CPT, CM

E&E Branch , E n v i r  & L i f e
Sd Divi sion

/2#9
flA ‘O~~~ I~~P L A C E ~ CD ~ O RU 16, WHI C H IS O R SO L E T ~~. 

~ u.s. G. P .O. ~~~~~~~~~~~~~~
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HORSE OBSE RVAT ~C~

- 

- 

6 Ju ly  — 0945 1 ~~~~ 1 stud , 2 col ts , al ive but emaciated
(mare died in afternoon)

7 Ju ly  - 0530 30 horses at Bitter Springs

8 July — 0530 24 horses at Bitter Springs

9 July - 1000 10 to 15 horses at East Wig Grid and north of
East Wig Gr id , 2 at Orr Springs (killed by BLM )

10 July - Horses in the flat and horses at Cane Springs

11 July — Horses in the f lat , 4 horses (stud , blue mare ,
yearling and colt) came Out of N.W. Orr)

12 July - 1800 Horses on side hill near Cane Springs (4 horses at
N .W. Orr)

13 Ju ly — 0900 3 horses at Orr Springs (same group as 6th), 4
horses at N .W. Orr

1030 Herd of 25 to 30 horses , 500 meters east of old
CBR 2v~ emplacement

15 July - 0530 Observed same 4 horses at N.W . Orr as past 4
mornings.

15 July - 1700 Spotted groups of 8 , 7 , 10 and 3 horses north
and west of Navy Gun

16 Ju ly - 0530 Same 4 horses came out of N .W. Orr , 10 horses and
group of 3 at Navy Gun

1030 3 horses at Bitter Springs (overflight - number
oç horses in f lat)

2000 Groups of 3 , 10, 7 and 8 North and Northwest of
Navy Gun

17 July - 0630 6 horses south of Navy Gun
6 horses at Cane Springs Road
Same 4 horses at N.W . Orr
7 north of East W i g Grid
‘18 east of East Wig Grid

1
1
~. P -  m c i  1

S. 
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~8 Ju’y - 0700 herds of 3, 10, 6 and 6 towards the flat west of
Navy Gun

0900 15 horses East Wig Grid

I

- 
, 1
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1976 - 1030 hours : deceived a cal l  f rom Dr .  Salomon

to es •r t  BLM pe r sonne l  to Orr  Sp r ings  (Maxwel l , G reen) .

U~~ n arrival at Orr Springs , discovered the personnel

were Mr. Glade Anderson , BLM , and \j~~~ Noirida Burbidge and Ms.

Sanda Josie of Predator Animal Protective Agency. The two

gals were looking for evidence of 1080 poison.

We escorted the two gals over the entire area , and

Ms. Burbidge concluded (to us) that there was no evidence

of 1080 poisoning and that “Mr . Johnson of the State Humane

Society was full of S.,,, “

Ms. Burbidge also ask me about what Mr. Johnson (Humane

Soceity) told her , that we (Dugway) were going to capture a

wild horse and cut it up, then sew it up. I told her that

didn ’t make much sense and that I knew of no plans like that -

she again made a comment about the Humane Society and D.S.

(Mr. Johnson).

Ms. Burbidge looked at recent coyote tracks found by

Mr. Green. I feel this was the thing that proved there had

been no 1080 in the area.

I did observe maggots and flies in an area where horse

#7 was posted. It seems to me~T~f 1080 had been used these

grubs and insects would not be present.

/319 
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M}~MO FOR R E C O R D  2 7  July 1976

On o r about  2S June 1976 , David G~u it h i e r  a n d  t h e  u:~d e r s i g n e d
t r a v e l e d  a tong the road ~~om B a k e r  L a b o r a t o r y  t o  the \ o r t h
~~~~~ G r i d .  I t  was ohserv~ t h a t  f o u r  or five horses were in
or near  the c l u m p  of ta~m ack h u s h e s  a l o ng t h e  r o a d .  T h e r e  w~~a s~~al  1 a m o u n t  of v e ry  d .  ~k w ; t1  r in  the  ie p r e s s  ion  ins  id~ he
c i ~im p of b u s h e s .  There  ~~ s evi th nce of c o n s i d e r a b l e  a c t i v i t y

the a r e a  hv  ho r ses , sn~~h as ~e1l ~raveied trails iead~ n~ into
the area. About twent y- -ive horses were crazin g on the fia ts
north and east of the wa~~’r ho l- ’ . About ten other horses were
~ra:ing in the old artiLery impact area w e st  of the road near
the top of thc~ pass.

The writer made the same ~rip the following week , probably on
29 June . At ttuis time , it was observed that a~t estimated
25 to 30 horses were m ii~~ n~ around the clump of hushes and that
there was no water in the hole.

-
~~~~GEO~~E MIJSGRAVE

I, ,,’) 1.
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WILD HORSE INVESTIGATION

DUGWAY , UTAH

JULY 1976

STATEMENT

Extensive biological and chemical laboratory Investigation by the various
agencies have eliminated heavy metal arid pesticide toxicities , comon bacteri al
and viral etiologies and other toxic agents as the cause of death of fifty wild
horses at Dugway.

Pathologists are in agreement that vascular congestion , cerebral edema and
other circulatory abnormalities compatible wi th a shock syndrome are the only
~Ign1ficant changes . Elevated hematocrit and serum proteins are Indicative of
dehydration.

Of the many forms of serious stress that produce a shock syndrome, all
have been eliminated by investigation with the possible exceptions of dehydra-
tion or Intoxication (water).

On site examination of the area and observation of the animals (alive and
dead) and their migratory patterns leads to the following conclusions.

The horses were severely stressed by a combination of environmental factors
primarily heat , an d insufficient water. The horses had reached a critical point
of dehydration and debilitation before they abandoned their customary watering
site at Wig Mounta in. They then followed their normal migratory trails to the
secondary watering sites at Orr Springs , •v ’i ich had been capped and diverted 1200
feet down hill to the west. Unabl e to locate water at the springs and unable
to smel l wa ter from the man-made sources because of the creosote piles , the
horses followed their instinctive desert survival technique of pawing at moist
seepage po i nts to create small water holes. These efforts were either unsuc-
cessful or insufficient and added to the animal s exhaustion .

The premature drying up of the herds customary watering hole, unremi tting
heat, r]tural migratory patterns , instinctive survival mechanisms (fear of move-
ments and water location technique) and the alteration of the normal environment
resul ted In death due to shock produced by insufficient fluid Intake and heat
exhaustion.

1
“GEORGE B. REDDIN , JR.J~

• LTC VC
Consul tant to Surgeon General
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American Horse Pro~ection Association
1707 “H” Street, N.W. (Suite 1005)
Washington , D.C. 20006

Mr. Paul Howard
State Director
Bureau of Land ‘-lanagement
University Club Building
Salt Lake City. Utah 84112

Dear Mr. Howard :

We respectfully request your assistance in obtaining the following
documents relating to, or samples taken from, the dead wild horses found
on the public lands of the Dugway Proving Grounds on, or about, July 4,
1976t

1. Copies of any choline esterase tests run by B.L .P1., U.S. Army,
State or other veterinarians or lab technicians;

2. Copies of any white blood count differential tests;

3. Copies of any and all virolosy tests , included but not limited
to tests of injecting day old~ mice with serum from the horses
(and their results);

4. Samples of tissue , feces , blood , and results of tests run on any
organs of the horses;

5. Copies of the autopsy reports;

6. Copies of the 40 to 50 8” X 10” color pictures taken by the U.S.
Army of the horses --- dead , alive , or after autopsy;

7. Any and all reports of new deaths or new test results as they are
found or completed .

Please forward this material to A. i-I. P. A. ’s Consultant, Dr. James
Naviaux, 450 Boyd Soad, Pleasant Hill , California 94523.

Sincerely,

~‘

Robert C. PicCandless
Councel

RCPI/jb 
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flOI rA L J OF LA N O M A NA G E M EN T  

(U-910)
— Utah State Office

Un iversity Club &uilding
136 East South Temple

Salt Lake City , Utah 84111

JUL 1. 5 1916

Mr . Robert C. McCandless
Counse l
Amer ican Horse Protection Association
1707 “H’ Street , N .W. (Sui te iooS)
Wa~’;1ngton , 0. C. 20006

Dear Mr. McCandless:

This is in response to your undated and hand-del i vered letter to me con-
cerning the death of wild horses on Dugway Proving Grounds on and after
Jul y 4- weekend . Inasmuch as you asked for specific information to be sent
to Dr. James Nav iaux , we are sending - him a copy of this letter . The
follow ing are responses to the seven spec i fi c requests you made:

1. No chol,inesterase l evel tests were run by the DIM consulting
veterinarians. We have no knowledge that either the Army or State ran
these tests. It was the impression of the consultin g veterinarians that
cholinesterase inh ibitors were not the cause of death due to clinical
signs and the lack of other deaths i n sylva.~-ic wildlife .

2. No white blood count differentia ls were completed . Complete
blood count exclu ding wh i te blood count di fferen ti al was done. No field
slides were made and making EDTA slides in  the laboratory may have produced
erroneous results.

3. Encephalitis comp lement fixation tests were completed for WEE ,
VEE , Calif. Eng., and SLE by Utah State Division of Hea l th Laboratories.
According to the A rmy, the Communicable Disease Center Unit in Fort Collins ,
Colorado , Is running serological vira l and tissue samples.

4. The BIM consulting laboratory has limited tissue , feces, and
blood samples. Results of the DIM-run test will be provided by the con—
suiting labora tory In the next few days.

5. Copies of autopsy and histopathology results will be.provided
F by the consulting laboratory also with in the next few days.

/74 ’9 
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6. For copies of the 8 x 10 color photographs taken by the U. S.
A rmy , you should direct your request to Comanding Officer , Col. A. E. Toepel , Jr.,
Dugway Proving Grounds , Dugway , Utah 84022. Photographs taken by BLM personnel
have not been processed yet. They will —b e available to you and the public at
cost. Please advise us as to any limitation of costs you are willing to pay.

7. If there are any new results or reports they will be available to
you.

When reports mentioned above are received , copies will be sent to Dr. Naviaux .

SinE~rely yours

State Director

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _  _ _
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Salt Lake D i str ic t Office
- 

2370 South 2300 West
Sa lt Lake City, Utah 8d1 9

May H , 1976

Mr. Wi l liam Woods
Log i st i cs Directorate
Dugway Provin g Grounds
Dugway , Utah 81i022

Dear B i l l :

rol low i ng our meeting here in Salt Lake , in wh ich you and the Utah
National Guard laid out plans for artillery placements in the Wi g
Mounta in area , I have had the District ’s Wild Horse Biolog ist make
a review and analysis of the impact. I apolog ize for being over
long In getting comments back to you .

We have genera ll y concluded that the proposed artillery placement
w i l l  prob abl y have a detrimental mpact on wild horse populations
in the area. Thi s conclusion is based strictly on our knowled ge
and expectations of wil d horse bio logy and behavior. The proposed
gun emp lacc~ cnts are located close to critical water sources and
within t h e ce,,ie, uf present wi l d horse summering areas.

We certainly appreciate the Army contacting and consulting with us.
We recognize you have a mission to carry Out and our agreements ,
both forma l and Informa l , prov ide largely for communication. We ,
of course , can exercise no jurisdiction within the military with-
drawa l and would not attempt to do so.

Desp ite possible adverse impacts , we assume you will proceed to
author ize the Utah Nat ional Guard to proceed with at least limited
use of the area during the coming summer. With you r permission and
cooperation , we would appreciate anal’yzing the actual response of
the animals to the proposed activity. In this way , we can then
assess the actual impact and we can also make a determination as to
whether the impact s temporary or permanent.

Thank you for allowing us to comment.

Sincerely yours ,

~ ~~~ 
(
•
‘~ - -

District Manager
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STE O P-PO Wi ld Horses
TO PR OM pQ DATE 22 Jun 76 CUT I

MAJ Vc T - l p in / j p/ 353 1

1 . Reference letter , U.S. Dept. of Interior , 11 May 76, subject as above ( m d  1).

2. The attached was recently received and is for~iarded for information .

/

~~~~

1 m d  //JA~~~ ,6/ F~~Li~L ING /
a~ // LTC , ~

~/ Chief , Plans & Operations

STEDP- MT (22 Jun 76)

TO : P0 FRC’ -~: MT DATE : 23 June 1976 CMI 2

As indicated in our o~- iq inal  c r ner~ of th e ~~tional Guard firing north of Stark
Po~rI , the a r t i l lc r ,  f i r ing w i l l  have an a~ ierse pact on many of the w i d  ani ma ls
of [i~ w~y Prov in~ Gr o ind and not just ~:ild ~- - ‘ ~s . This f a t  should be cons idered
when evaluating ~ational Guard fir ing and maneuverin g in this area .

~~~~~~~~~~~~~~

1 m d  CLA IR B. OLSEN
nc Act Dir , MID

D A ~~~~~I’ n.-’ nr ,’ iAcr ~. p0 R6 . E*I~?IN~ S” ~~rt .’r~ u, w,o c,. ~~~~ ‘~:
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THE HUMANE SOCIETY OF UTAH
DEDICATED TO THE EliMINATION OF FEAR , PAIN AND SUFFERING OF ALL ANIMALS

July 15, 1976

Col. A.E. Toepel , Jr.
Commanding Off icer
Department of the Army
Dugway Proving Grounds
Dugway, Utah 84022

Dear Col. Toepel:

Remarks made by Steve Horan , the acting Dugway Proving Grounds public
affairs officer, indicate the Department of the Army “would be very happy
to cooperate” concerning results of laboratory tests in regards to the
death of 50 wild horses at your Facility.

Please accept this correspondence as a formal request for information .
We would appreciate obtaining copies of all written test results and autopsy
reports, to include the animals’ designated number, plus written evaluation
of these tests performed by Department of Army Staff and its civilian employ-
ees.

In addition, we would appreciate your approval to duplicate any or all
of the photographs taken by the Department of the Army Staff relating to
this incident .

The access to examine, or obtain sanmles of tissue, blood or blood ser-
um from these horses, specifically those relating to hapatic toxicology, ie:
liver, is also requested .

As I am sure you have surmised, our Society would be most interested in
being notified of all reports of new deaths, new tests or investigation re-
sults as they are found or completed.

With kind regards,

Lonnie L. Johnson
Executive Director

LW/j b

I,
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BTEDP-CO 22 July 1D76

Mr. Lonnio 1.. Johnson
Executive Director
The Ililmane Society ci Utah
P.O. Box 19222
Sait Lake Citê’, U~ h 84119

Dear Mr. Johnson:

Your request , dated July 15, ‘970 , for copies of written results and reports of
laboratory Investigations related to the wild horse deaths in the Orr Springs area
of Dugway Proving Ground has boon received .

My profcs.lortai staff curr cntly is in the process of oompLcUn~ coniprehenrslve lab—
orn t~1y and field studies. I est1n~ato that this concerted effort Will require two
ftr1r Ij~~~fl5j wecl:s of work, at a minimum. flcpor th of findIn~o from external ftj lcral ,
ota te, university end independent laboratories and from other eminent DeicflLi~:L3 con-
tributing to specific aspects of the lnvcstlgatlon are anticipated within the next few
weeks, as welL. Whe~ those reports are recclvcd and consolidated with our own wo
would be pleased to make a copy available to you.

Your request for duplication of Dcparttncnt of Army photographs related to the Inoi-.
dent must await Identification of tho.~o photos prcscntly in your possession. The
photographs will bo reviewed on a ccwe-by-caD o basin prior to rclea~o with tho
a’-’diti onal proviso that the Department of Arm y source must be Identifi ed on each
occasion when auch photos are to be uz cd. Plenue address your requests to the
Puh ilo Affairs Officer , Du~way Proving Ground.

The tissue iamplea which you requested should be thtninod from Dr. J. F. Sohocnfold ,
~Jtate Veterinarian, Utah Stato Department of Agriculture. Dr. Schoonicid and his co-
workers wire primarily responsible for post mortem autopsy and pathological

2/ ,q 
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STED P-CO 22 July 1976
Mr. Lonnlo L. Johnson

exa!nlnaUorm of the ani mals concern cd. Sainp1c~ of bl od and cerwu , uafortunatcly,
ur ’ n - t  available because of external iuterfcrcncc wiLi cif orto to th LiIU ~aa ’ic- by
nOnprotO3Bionai observers and bccau~e cii:t rj b;iU~ ri of available sam ples to othcr
fe-lera l , state , university and coopcraUn~ la~~~~t~rle~ has ‘.iinu~ted the ~upp ly .

We Ahare your deep concern and lntercbt in c~)t~un In~ comprehensive thformaUou
surrounding the horse deaths. Be assured that a copy of the comprehensive report
WILL be available to you when It La in final form.

Sincerely,

ADALBERT E . TOEPEL, JU ,
Colonel , FA
Commanding

1~ , —~a
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DISPO~~ig ION FO~P.. ii.. .f tht. f .n~~ s.. A l 340.15, hi p..pon.nI ogsncy IS TA GCE P4.

~~F(R tM C€ OR O~~ ’tf S~ MOO L S~~6 f C ’

Mem o for  R ecord - I n f o r m a ti on on Hab it s of
STEDP-MT-L Wild Horses in Desert Situations

7’’~ TURU Ch ief, E~ E Branc*~~
0M linvir ~ Ecol Branch DATE 26 July 1976 CUl l

TO C h i e f , E n v i r  ~ L i f e  Sci D i v

1. A preliminary l iterature search (e.g., Jou rna l  of W i l d l i f e  Managemen
Bulletin of Wildlife Disease Association) indicates there is virtually
no published articles on feeding and wa tering habits of wild horses.

2.  The Denver  P u b l i c  L ib r a r y  has es tabl ished a d at a re tr i eva l  sys tem
on wild horses and their habitats together with an annotated bibliograp h

3. An informal visit to the Utah State Widlife Resources Division
(specifically wi th Mark Hilliard) has provided the references given
below. Conclus ions from the brief conversation suggest that habits of
wi ld horses  would p rec lude  the ir sea rch ing for water in strange areas
un ti l fam i l a r i ty is es tabl ished . Sudden and mys ter ious  dea ths of groups
of b igho rn sheep have bee n desc r ibed  nea r wa te r ing  si tes wh ich are
similar to the July 1976 deaths of horses at DPG .

a.  Brad ley , W .G ., 1965 , Wa ter Me tabo l i sm in Deser t Mammals  w it h
Spec ial Reference to Desert Bighorn Sheep, 9th Annual  Mee tin g ,  Deser t
Bighorn Council Univ., Redlands , C a l i f o r nia , P. 26-41.

b .  Bureau of Land Managemen t 1976 , Fact Sheet: Wild Horses
(Brochure explaining Pol icies , Laws and Statistics on Wild Horses and
B u r r o s )

c. Johnson , V .B. and M. J. Pontrelli , 1972. Public Pressure and
a New Dimension of Quality - Horses and Burros. 34th N .A. Wildlife
Conference , p. 240-252.

HAROLD STA RK
E~ E Branch

22 ’?
DA ~~~~~~~ 2496 ~t PLA Cr s 00 IO~ M U . Wi4 IC H IS oSS o LF~~ u.s. G.P .O. ~~~~~~~
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RTEDP—SC 27 July 1976

MEMO FOR DR. SCHOENFELD, Chairman
Horse Incident Evaluation Panel

Department of Army would like to have these apoclflo items addressed in the final
report of the evalusuon panel — in addition to the general broad aspeota of the horse
incidents

1 • African Horse Sickness

2. VIral, bacterial and chemical agents

3, 1080

In addition, the Department of Army would prefer to receive a copy of your report
which baa been Im~n1mousIy approved by your panel of experts.

M. A. ROTHENBERO, Ph.D.
Scientific Director

~

--- .--
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S TEDP— LB

MEMORANDUM F OR RECORD 2 I O J R U S  t 1976

TO: COL Toepe l

The to Ilo - .’ing i n f o r m a t i o n  is p rov ided  per  y o u r  v e r b a l  r i - q u e s t  of
29 J u l y  197 e :

a.  The M e m o r a n d u m  of  l Jn de r s t and in ~ b e t - .~ten the B u r e a u  of Land
Man cent and Iflj~~ av P r o v i n g  Ground  p r o v i d e s  fo r  a j o i n t  management
plan to be developed by HE M and DPG.

I) . In l 9 7 - ~ as a r e s u l t  of a f l e e t i n g  a t  DPC , t he  s u b j e c t  of t h
s t a t  is o f  he plan was r~ i sed  with the underst anding tha t BLM would
develop  the  p l a n  and p rov ide  a copy to  DPG in Jan 75.

c. In Feb 75 , t h e  u n d e r s i g n e d  c o n t a c t e d  BLM r ( ’c~u e s t in g  the  s t a t u s
o f  the  p l a n .  At  t h a t  t ime , M r .  H i l l i e r ’s o f f i c e  agreed to devei rt the
plan and forward to DPG a plan for the overall control and development
by 20 Feb 7 5 .  Such  a plan was not rd - l ived. I ho .ever , in a letter in
Feb 75 s i g n e d  U’: Mr. Hillier , he stated tha t t h e y  had not yet had time
t o  develop a study proposal for the horses but would pursue this in the
near future.

d. In a m e e t  in~ , in :.ov 75 , i t . was as .nin requested that the nica ge—
m e e t  p lan  he develop ed and er has ized that due to the rap id  i nc rease  in
the p o p u l a t i o n  of I l t e  h or se s  a t  DPG i t  was i r ~p e r a t i v e  t h a t  a j o i n t l y
deve loped  m a n a g e m e n t  p l a n  be produced ae rap idly as possible. BLM again
expressed its responsibility and desire to develop a plan hut stated
that it s1e~) 1 y  had not had time to complete the plan as agreed to.

e. On or about the first o t t  of Mar 76, I. was contacted by Mr. Hall ,
BUt , requesting clearance for some BLM people to visit Orr Springs
area for the purpose of developing the water resources at that location .
During the conversation , Mr. Hall also amplified that t h r y  intended to
establish a catch corral around the water hole which would give them the
capability to control the aniflals in the future. The undersi gned con-
curred in their requirement and pointed out that DPC still had not
received a draft of the implem entation plan as called for in the
Memorandum of U n d e r s t a n d i ui ’. . Mr. Hall ’s response was that this was the
purpose of the visit——to develop the furtherment of such a plan.

-
,

/
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-1l- Z ih ,\ hLtl F(’R RECORD 2 Au 1’ us t  19Th

1. On 1 ab ut the f i r s t  w e i - h ~ in  A p r i l , t hu  on - n - 1~ -n  d rec~~i v e d

a c . i l L  t r o  M r .  hh . ~ i 1  req i e s t i f l O  ~~i t h i i - r  1 ! :  b r  - r - t r - -~~t or  p e r o r n o l  t o
v i s i t  t h~ ( i r t  Sp r i n g s  i n  i .  M r .  Hal] tated t h a t  i ’  was  bIll ’ s intent
t -  c o r i t  r~ et b r  t1r ~ ir - & ‘vi ~rre n r ( i f  ~ s ot o r resoirres a t  t h e  Or r
S p r i a - - . ar e a .  I r a I ~- I r r i u i - - -~ a t  - w i t h .  S e c u r i t y  and R a n i e  C o n t r o l  f o r
EL M h e r -  : i i i ~~ - 1 and  c o n t r  a c t o r  p e r i enn ~ 1 I i  v i s i t  t o  U r r  S p r i ng s  S i t e .

~~
. D t t r i t i ~ t h e  i t  t e r  p a r t  of A pr  , 1 r e c e i v e ! a c - i l l  f rec

M r .  H u h  r -  4 u e s t i n r  a s a i s t a n c e  f e q l l i : - r l  n t  i n  h o v e l  ; c e n ’  c f  w a t e r
r e s o u r  os i t  r r  S p r in g s . I e x t l a i n e d  to M r .  h a 11 t h a t  the  only
resuur en t h a t  n - a o l !  h e  a v a i l a i - l  to I-I d u r i n g  t i n e  L i m e  f r i ce r i
( t he i r s t  1:0 ~~- n - k -  i t t  l h i v )  wi -u ld he a 1)7 or  D8 cat  s-i t h o u t  oper t .r .
M r .  h - i l l  a i d  t h i s  w a -  i ~o-~. t a b  I c  sir . - they s i r -  g o in g  to  b r i n g  t h e i r

~ i~~~ t - n t  . l i r e  e q u i p : s n~ wat ;  I n  d to  BL II  d u r i n g  t h e  p e n n )  3 M y
t h r o b  12 l a y  ‘h .  I have  no 

~~~
- r ”n ; 1 k n o w l e d g e  as to what a d d i t  lo n a l

qu i  ~nt  or s i l p i h i c  w e r e  d e l i - .w - r e - )  t - ’  t h e  O r r  sp r i n g s  - i r e ; ; . h h i v o v e r ,
I have hee~ j o t  m d  l i t  t h e y  brought t h u  c r e o s o t e  p o l e s  and o t h e r
s u p p l i e s  f o r  t h e  c o n s t r u c t i o n  of  the  ca t ch  co r ra l  d u r in g  the  l a t t e r  p a r t
of Jun  76.
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Jul y 19 , 1976

MEM ORANDUM TO THE FOLLOWING PEOPtE:

Dr. Jest. 1.. Shups
Dr. Roes Sua~- t
Dr. J ack . Tay lor
Dr. A. C. MeChe.nsy, Colorado Stat. U n iv.
Dr. George K io v er
Dr. 3. 1. Mcul thr op -

Dr. Robe rt Pou l s o n
Co .mi. .ioour Jo seph H . Fran cis
Dr. Tai ri Fukush iv a
Mr. David W a id ro n

Dear Doctors:

The Ou gvay gor se loss evalu a tio n Ssnina r viii be hel d at
10:00 a. a. on Tuesday, Ju ly  27th , 1976 , at the Office
of Dr. P~. &o th e nb e rg at D u gva y . £ Helicopt er viii pick up
passe ng er s at the N ational Guard Pad at 8:30 a . n., and
viii re toru us b a ck to the sane at the corpletion of the
Sea m er , h opef ully by 4:00 p . a . .

Wi sri .nclsoio~ all per tinent in fornation for your review
prior to the Seninar. Additio n a l sate r ial viii be presented
as it is ob ta ined. -

We thank you for accepting this responsibility.
a

S i n c e r e l y  yo u r e ,

UTAH STATE D E P A R T M E N T  O F A G R I CU I-

F .  J aooo  S c h o a n f e l d , D.  V .  H.
State Veterinarian
V e terie sry Services

F J S ; c b
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J u l y  19. 1976

Mr. Paul L. Ea~~ard , S t a t e  D i r r c t c r
B u r e a u  of La n d M a n a g e m e n t
Room l~~OE
t n i v e r s i t v  C l i b  B u i l d i n g ,
Sal t Lake Cit ’ , Utah 84111

Dear Mr. E~ v a r d :

I an t r y i n g  to put a l l  i n f o r m a t i o n  a v a i l a b l e  to gether
fo r my r e p o r t  to the C o m m i s s i o n e r  of A g r i c u l t u r e  and I
would l i k,  to get i n f o r m a t i o n  c o n c e r n i n g  your procedures
and p o l i c i e s  pert a ining to tha sanag e sent of W ild Hors.s
p artt cular 1~ to the programs on th e Du gw ay Proving Grounds.

I thank yo u for your cooperatio n in this matte r.

S incerely yo urs ,

~~AR STATE DEPT. OP A GRICULTURE

F. Jam es Schoenf el d , D. V . H.
Stat e  V e t e r i n a r i a n
V e t e r i n a r y  Service .

FJS : cb
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July 19 , 1 9 7 6

M r .  L o n u i c  J c~~m e on , Ex e c u tivf - D i t e c t o r
T h e  i!u~~~rie ~~c iet y of U t ah
4613 S o u t h  4 ) .33  ~e st
P .  0 .  B c x  1 ,
Salt La ke C~~t v , U t a h  84119

Dea r Mr. J o h n s o n :

I w o u l d  a p ç r e ~~i a te a co p y of  you r r c ;or t and f i n d i n g s
as to tb c D u g w a ’  Horse d e a t h s .  You h ad  Dr . Janes L.
M a v ia u x o f  t t e  H o r~~a Pro tection Scc~~et y  d o i n g  some
I n v e s t l g a t t c ’ n s. and to complete the til , h i s t o r y ,  it is
neces sary th at your repor t be included .

Thanking y c~~ for your cooperatio n in this matter.

Sincerely yours ,

U T A H  STATE DEPARTMENT OF A C R I C U L

F .  J a m e s  Schoen feld , D. V . H.
Stat. V e t e r i n a r i a n
Veta ri n ary Services

FJS:cb
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APPENDIX B

Appendix B consists of (a) a Background Log with
supporting documents (b) Technical Survey (c) Administration
and Support and (d) Dugway Proving Ground Air Trarisportati or-i
a nd Support .  The Litter log only runs  through 8 Ju ly  since
the DPG helicopter had to go down for scheduled maintenance
and repair on that date. A BLM helicopter flew after that
date but no record is available of its activity .
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BACKGROUND

Date Time Action

May-Jun-Jul Climate for this period is provided in m d  1.

3-13 May BLM caps upper and lower Orr Springs and installs
watering troug h and ove rflow basin. Details:

3 May A rthu r Micalicek drives to Orr Springs in the afternoon
to check ac cess road and site conditions.

4 May Ned Penrod of US Forest Service drives his backhoe/
loader through Dugway to Orr Springs and begins
development of the lower spring. Mr. Micalicek
arranges for an Army D-7 Cat to be taken by the
A rmy to an unloading site.~ within 3 miles of Orr
~~ rings. Grant Kimber walks the D-7 Cat up to
Orr Springs and begins grading a road for the proposed
pipeline.

5 May Mr. Micalicek, Mr. Penrod , Mr . Kimber , Glade And erson
and Richard Dekker work on spring d evelopmen t of both
tpper and lowe r spring s. Horse tra cks observed at
lower spring development Site.

6 May Mr. Micalicek, Mr. Penrod, Mr. Kimber, Mr. Anderson
arid Mr. Dekker (full crew) continue to work on spring
development. A trough is placed 100 feet below the lower
spring as temporary facilities for the horses. Horses are
still drinking at development site of lower spring.

7 May A severe rainstorm the previous night has washed out
much of the access road and the upper sprin g develop-
ment. Mr. Penrod, Mr. Anderson, Mr. Kimber and
Mr. Dekker survey damages. Little development is
accomplished due to muddy condition s. Crew leaves
Orr in early afternoon.

10 May Mr. Penrod, Mr. Anderson and Mr. Dekker continue on
development of springs and pipeline construction. Evidence
of horses drinking from development site of lower spring.

,~~
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11 ~~~~~~~~~ ~d r . .“.~ i c a l i  ek , ~-ir . T ’ e r j r o d , ~-~ r r so n a:~ i
; .d-~k~-r  ~t s i te .  ( -~~1 1 - t i - :~ ,~- s t ~~rz is  r . . a :  ~~~~ t i ) f l .
! t ~~ ii~~ • r~~fl ~~~ r~ L Ct 1 -~~~~. ~~ .

12 h~~ y M r . . \ ij c a I i :ek , ‘
-~ 

:- . i- en - d , Mr . An d e r s o n  and M r .
Dekker at s~’ . ‘1pt -liri c~~ o ns t  r u - t i o n  n e a r s  comp letion .

13 May Full c r e w  is on Land for  completion of p ipeline. The
\ ; a t Y r  s y st . - :n is  c o n .n l e t - to he p r e ~~ i r . - r i  ~orral area;
tL~ troug h is moved to cor ra l  location and hooked up. A
small reservoir (see details below) is dug b elOw the
Lo rral S i t e  ~~O contain the ov er f l o w  fr , r L  the trouga. Total
water from the sy s t e m  is measured at 2 ~alfmin.

Reservoir: The reservoir is dish-shaped , 20 feet in
diameter at the to~ and 3 feet deep. Total capacity is
app roximat ely 5, 000 gallons. Th e r eservoi r has a
gravel  bottom, so tha t it doesn ’t fill rap idl y. Nevertheless ,
it reached a hei ght of 8~ and a capacity of 600 gallons
wif b in one week. Three weeks after construction the
reservoir was near 1, 000 gallons. Evidence of heavy
use by tb~ h o r s es  has been observed on the reservoir
site.

Horse  Obser1a t ions :  Horses  are  observed in the  flats
every  day.  H o r s e s  a re  o hser v e d  at the Orr  Spring area —

at least  75~ of t h e time upon the crew’s arrival. Horses
at the sprin~ site numbered from 5 to 2 5 .

A -2 -0 Jun Air Force o n du e t s  ~~ape-of-the-Earth flights (mci 2).

7-1~ Jun Wyoming National Guard ~ r i ef l y surveys its proposed
f i r i n g  positions southwest of Orr Springs (m cI 3).

28 Jun 1100-1500 Mr. Ken Ri~~hy and M r . Leroy Gourley (MT-T-AV) are
in the  area h b n~ ng Have Bee flights over the Salt Flats
of mudhole south of \Vig Mountain  (site F). They count
approximately 125 hor ses at the mudhole which seems
to be dry. Some of the horses are  definitely those which
use  Or r  Springs. The horses appear somewhat gaunt.
Mr . Ri gby later attempts to gentl y herd them to Orr
Spring s. He meets  with questionable success ;  only 20
or so may have gone to ~‘rr Springs.

2
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~~ Jun 1100-1400 Mr. Jim Wright (MT_T_AV) is in the area of site F on
duty; sees approximately th e same numb er of ho rse s as
day before.

1400-1530 Mr. Rigby i s in the a rea; attempts to herd the horses
again , this t ime with no luck. He inspects  the  mudhole
and finds it dry except for  several  pots approximately
6 inches deep with slightly moist mud in the bottom.

3 Jul 1200-1300 Dr. H. Kirk (Health Clinic Physician)  and famil y picnic
at Orr Springs. Dr . Kirk waLks in an area f rom which
he wou.td have bee n able to observe the carcasses on
the northern ridge above the gully where approximately
three car casses were found the next day. No dead
horses were observed . Dr. Kirk observes four to five
horses standing under trees in north ridge. They are
too far away to note their position.

l~ 00-l400 Dr. Kirk observe s a herd of approximately 10 horses
- in three separate localities. He is unable to determine

if they are the same or different horses; all herds are
In foothills of Ced ars--herds 1 and 2 between Orr and
Cane Springs. All appear to be running vigorously.
Otherwise, he is not close enough to observe their
condition.

1600 Dr . Kirk returns to Orr Springs, gets a cup of water from
lower Orr Spring s and feeds it to his dog. A5 of 1500
hours, 6 July, his dog is showing no ill effects .

4 Jul 1940 Dead horses observed at Or r Spring s by helicopter crew.

3 
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DISPOSITION FORM
F ~~~~~~~~ IP~~ l ,., AR 340 . 15 , vh.  ~~~~~~~~~~ og•n c~ k T AG C EP4 .
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S :~- . ‘ - --~v: ~-IE~ OR NDL1-~ F0:~. RECORD (6 — 2 0 June 396th N OE Tra in ing)

I Concerned ~~~~ Ch ie f , ~-t~ \F OA ~~E 1 3 Ju ly  76 CMT 1
CC~ 

(;
~~\ Y / a e c / 5 l 6 6

1. J r i t i a l  p i lo t  b r i e f i n ~ on ~E Jun e 76 at 1400 hours . Iter~ dic ussed: Loca l
fl y ing rules and procecures ,sifet 7’ ,CALC p r o e~~ur . - - , and environental impact.

2. On or nb- cut 9 J un  76 a discussion was h~ td vi th Maj 1-la- 1he reference possible
t r i c i i~~n t  ccncerning harassment of corses. It  va- -i d et e r n in e J  t h a t  the incident did
nc t  occur and that in fact h~;- r se~ were at least a half mile f r o c  he liccpter flight
r- u :e.  -

0peration~. Otn icer
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- - — - — /

DA ~~~~~~~~ 2496 R E P L A C ~~t DO F O P~~ 9~~ . IS -~~~J S 3 L 1  - - u.s. 3.P .Q. I 97 6 - 6 b S ~~~7 -

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_____________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ T~ . - -
~~~~~

/ — - - , 1  ~~/

HOURS ON NApE-OF-- I- ;ARTH COURSE

ate MOE ~~~ l ~~~~~ - #5

G Jun e 0 0 0 0 0
7 Jun e 4 hrs 2 hrs 4 hrs 2 hrs 1 hr 15 m m
‘3 Jun e 2 hrs 4 hrs 2 hrs 0 0
9 June 6+30 4÷30 2-400 4~O0 +30

10 June 4400 4+0 0 5-tO O 2-+O O 0
11 June 4+00 G -~00 2400 4400 0
12 June 2~oO 4400 4-400 0 2-+00
13 June 2400 2400 2-100 0 0
14 Jun e 4-100 2-40 0 5- 100 4-400 6-100
l~ June 2400 1+30 4-100 4400 2-400
16 June o 6-~i5 2-400 440 0 0
17 June 4400 4400 0 6400 2-+OQ
18 June 6-400 0 0 4-400 4400
l9 June 0 0 4-100 0 0

TOTALS NOE #1, 40 hrs 30 mm
#2, 40 hrs 15 mm
#3, 36 hrs
~4 , 34 hrs
#5, 17 hrs 45 mm

Total hours of chase helicopter:
Chase mission was to insure that aircraft used and stayed on correct NOE course
Chase = 28 hrs 40 mm

Dates and hours of chase:

7 June 240 0
8 June 3~3O
9 June 2-400

10 June 6400
11 June 2+00
12 June 2+00
14 Jun e 6+30
16 June 1440
17 June 3+00

~ !‘
- -~~~_‘ ~ ~ ~~~ L- ~~~~~~ 
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~NSPOS~TION FORM
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I~~ T~ ’~~ Ad 1~.,... ~~~~~~~ Ot *~,.

~~~~~~~~~~ - - ~~~ ( J -~~O 
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- — 
r :a t ion a l Guar ~ct~ i i t ies at Duq .-~rIy Proving (o ound , 197 6

ST~ L~
To 

~~ir , ~ ‘ - FROM Ch , RC D A T E  9 July 1976 C A T  I

1. 7r r  ~at i~ ncl Guard uni t  cund -icted traini n o neuvers and artillery fi~ i ng at
fl~ c ; , -;ay Pro .ing Gr;c~nd n 7 t6rc-u gh 18 -June 1976 , and on several success ive  week—ends
in f~; r i l  and c .  ‘~~ne of thi c~e activities , H-,-a v or , were cond ucted in the Orr Spring

~~~~ ~~~~~ n~~r in th~- arc-as r n rt1 of ~t ok Poad. A few vehicles transitions
and he] ico[~ er o’.’e rf l i c~~t-~ - -o r e mad e to o l i r v e y  the Wig Mo u ntain area as a potential
s i te  for a rt i l l e ry  f ire , t- :t this ~;as toe ex te t of Nat i ona l  Guard ac t i v i t y  in t h e
vicinity of Orr Spri ng.

2. Al though the ~ati ona1 G j ur1 n ri n ir a l l y planned to use the Wig Mountain area for
artiller y fire and tr a ini ro r a n e u v e r s , suJ act i iit - ~- was ru t conducted because of the
C ard ’s f a i lu re  to sup-port the p repa r a tiO n o’ an r’Jated Enviro nm ental Impact
i-ssesc, ’er~ and to abide hi tee r~ -~ t r ic t i on s r ~sar y to protect the wildlife , terra i n
and vegetation of t h e W~g Mountain arc-a , u O i C h  i n c l u d es Orr Sprin ~ . The N a t i o n a l
Guard a ctiv ities, th erefore , uer~ restr icted t .Jh iti Sage Flat , with art i l lery f i re
c~ir ~ ot ~ d south uard toward Si-—p sn n B t ~os. hot ’ t-o firing and impact areas were
at leas t 20 miles southeast of ~rr Spring .

:( ~~~~~~~~~~ ‘ ~~~~-~~~~~ - ~~~~~

W i1lia ~ S. Tanner
Ch i ef
P - o ne ntrol Office
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TECHNICAL SURVEy a

Date l ime Action

4 Jul  2010 Helicopter  a r r i v e s  at Orr  Spr ings .  Most of the wild h o rs es
are in the north gull y pawing at the seep. Helicop ter
fri ght ens most of them a short  distance down the gully onto
the flats below. As they  run some are  observed to stumble.

2015 CPT Lewter (Chief , SO) and CPT Lee (Post Veterinarian),
Mr . Faux (Securi ty  supervisor) ,  E -3  Daniel (SO) a r r i v e
at the site and begin investigations.

z~oo CPT Lewter reports to Provost Marshal’ s Off ice  that 20
dead hors es are counted , one colt on last legs. Approxi-
mately 16 ho rses are weakened but alive. Some of the
dead are bloated and one colt had its hind quarters eaten
by a scavenger. CPT Lewter noted that children’s foot-
prints were  seen by the watering trough ( la ter  determined
to belong to the Kirk children) . No hor se  pr in t s  observed
at or around troug h .

2115 Colt that was too weak to r un falls down.

2120 Colt has recovered and gets hack on its f ee t .

2 140 Colt collapses again .

2145 Mr. Oyler (SA) and Dr . Stark and Dr . Pinkharn (MT -L -E )
arrive at site. Verify count of 20 dead ho rses. No evidence
of encephalitis, i. e., no traces indicatin~ circular
wandering (or “blind s taggers ”).  No “ r unning ” on the
side before death . Head is thrown backwards on one horse.

2150 Colt is steadily weakening . Dr. Lee and Dr. Stark beg in
examination of colt by flashlight (assign ed specimen ~Z
on 5 July). Findings:  Heart rate is gradually s lowing,
breathing is slow, labored and irregular, content of
bladder is lost, oral mucous membrafies are ashen gray
rather than pink indicating presence of toxin; pupils
dilated , distinct lack of evidence of cyanosis; condition
is ext remely emaciated and, therefore, horse is weakened.
Severe dehydration is contraindicated evidenced by a lack

asome notes on sightings of carcasses and live horses are contained in the Air
Transportation Support log and the Administration and Support log.

2 6’
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of sunken eyes  and t , -n t in ~ up of t h e  ~ i~in . At tem pt to
d r a w  blood sample f r o m  ‘ u t l a r  vein . em is col la?sed ,
at tempt unsuccess fu l .  Dr . l-~inkham conducts  p lant sur v e y
by flashlig ht:  f inds cvi ’i~ ‘:~~- of g r a z i n I ~ on alkali c at c u

~- : , - - rab o lus sp . ). Appr o  - ntatel y 50i ~ of the ( l u r v p s  of
t~~~s ~T)~-c l c s  irs the  a rea  ha ie beers ~ r a z e d . I i x l j :~~to ri a~iu n d a n t ,
but not being g r a z e d .

2200  Colt dies; att emp t to d raw blood sample f rom l u n g s ;
approximate ly 1-2 cc ’s of clotted blood is obta ined  with
g r e a t  d i f f i cu l t y .  Attemp t to obtain samp le of s tomach
contents  with a s y r i nge - - n o  success .

2215 Dr . Stark and Dr . Lee join Dr . Pinkham in reconnaissance
of a rea . Findings: Res t  of ho r se s  have been dead too long
(probably no more than two days)  to tell anything defini te.
No si gns of violent deaths ( soil by feet  is not dui~ up~.
Some carcasses  have a blood y f ro th  coming f r o m  the
nostr i ls .  Note that more f eces  would be expected around
water ing hole frequented regular ly by so many ho r se s .
Observe wet area  (diarrhea area? ) collect samp le. Collect
sample ci reasonably f r e s h  f eces .  Collect samp le of wa te r
from seep on north gully. Seep is contam inated with f e c e s .
All carcasses are in north gully except three on ridpe north
of gully and on e on rid ge south of gull y.

5 Jul 0820 Dr . Lee , E-3  Washington and Mr. Anderson arrive at
site. ~\ 1r . Anderson reconnoi te rs  site. Dr . Lee beg ins
autopsy of colt that died t ni ght b e f o r e , ass is ted by E-3
Washington .

0850-0900 Dr . Stark , Dr . Pinkham and Mr . Davis a r r ive  at site.
They are joined by Mr . Glade Anderson.  Observe
approximately five ho r se s  z’bove and to the no rth of the
spr ings . They are emaciated.  Mr . Davis remarks  that
fence posts and flags around water t roug h would keep
wild ho r se s  away f rom the t roug h. Fur the rmore, they
wouldn’t drink from trough even without these other
fo re i gn objects unless they were very th i r s ty .

0900 Dr . Stark , Mr . Anderson and Mr . Davis draw two blood
samples (one with and one without  anticoagulant)  f rom a
colt that was near death (specimen C l ) .  (Each horse  is
marked with its specimen number on the blaze on its
forehead. ) Dr . Stark takes  a water sample from the
overflow basin and the watering trough . Dr . Stark,

2
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5 Jul  Mr .  Anderson and M r . Davi s procecd up t h e  nor th  gul l y
where Dr . h’ a rk oht , i~~s a w a t e r  sample f r o m  the seep
(n icknamed “D ead H o r se  Draw Seep ” by Dr . Stark  and
so e n t e r e d  in his r e c o r d s ’ . Dr . Stark , Mr . A n d er s o n
and Mr . Davis cross ~vt- r to the le~ t t i C ’~ of u p p e r  0 mm
Spr ing s , Mr. Davii~ r,n~~ve~ the cover to the head box
and r e l eases  the  p lu~ so t h a t  w a t e r  f lows into area below
head box where  hor s e s  could drink it . Dr . Stark takes  a
water sample f r o m  the head box-- flow is v i o o r o u s .

0900-0 915 Dr . Pinkham examines t roug h b r  mac roscopic animals;
none is observed. Filamentous al gae are  p r e s en t ;  walks
down banks to overflow basin. The soil has been pulve-
rized by horses .  T h e y  a re  obviously usin g this as a

watering hole. Only trails leading to it come up the
gufly Filamentous a1~~ae a r e  noted , but no attempt is nade
to look for macroscop ic animals. Dr .  Pinkham continues
investigation of plant species  begun the day earlier. Notes
recent grazing on cheat grass (Bromu s tectorurn ) and less recen t
grazing on Mormon tea (E~ hedra ~~~J. Also identifies one
stalk of Sisyrnbr iurrs altissirnurr i that had been g r a z e d .
iden t i f i e s  abundant pr i n c e s s  p lume (Stanleya s~~~) indicating
the presence  of se lenium in the soil. It is not g r a z e d ,
although many of the plants are dried up and most of the
leaves and pedicels (flowe r stalks) are fallen off, giving the
impression of grazing until close examination.

O~ l5 Pinkham meets Stark, Davis and Anderson  at upper springs ,
Note presence  of water  in overflow basin and small seep on
north gully plus knowledge that Cochran and Cane Spring s
and Black’ s Lake a re  watering holes used regularly by
horses .  All are puzzled by deh y drated appearance of the
horses when water js available and apparently being used.

09 15-0935 Team attempts to drive a herd of three colts and six adult
horses (one has ID collar) to water at upper Orr Springs
jus t  recently released from head box . They run right by
the water . A colt in the herd is lassoed and it is assigned
specimen #3: two blood samp les are drawn and then it is
lead to the water where it at f i rs t  seems incapable ~ f

- H drinking. After splashing water into its mouth, it starts
to drink.

0935-1100 COL Templeton, Mr. Oyler and Mr. Stephens arrive. COL
Templeton obtains up date from team present at site. Mr .
Oyler take s Mr. Step hens around site where the latter photo-
g raphs each of the 21 carcasses. CPT Lee joins group at

3
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~ J u l  t p ~i er  Or r  -~~r i , . ’5 . l ie h -i s co~:i ~ let ed i t u t o p -~v bc oh t a ine d

~~~~~~~~~~ ( .
~~ ~~r. f lu i d , ~~~~~ l i ver , sp l e e n  and

ki’~~ - v ~~~~~~~~ t ‘~v : t c h  it~)pea r~ n~~~ : x o s c ’ p c ~~al l y
abn-o L mn a l -  ri t r~~l t : e r . ~~- L s  i~\ , t , f l i  ( ( .~~~~t~~) - :t ( I I S $ t - C t t d .
All  111’ 5~t~~~p l C S  t aI ~~~fl ( h . r t n i ~ t h e  day ‘ir e  p i : e d  on h e .
!)r . P inkham o n . - • r ’~ t s  an &-i ~ r-~ r , en  darn at -~p p t : r  O r r

~o r~ r f t s  to ~~:u ’;i ie  -i - .‘;~~t : r o h- . Dr . h t a r r , -~1.r . Davis , Mr.
.- -- r i ’ h - r s o n  and (~PT L-ee  av e : : -p t  to c a p t or  / d r i v e  ti -: r er r~a i —

to ‘L t  b o r s e ~ hac k ‘oe w t t t • r . A ~~
- - , a ~t ’id and two

c it s  a r -  d r i ven  to w ot e  -
. The n~a r -  is l a s soed , two blood

sdmp les a r e  t a k e n  1 ar e  is 5~~~C C i f l . e f l  ~~— . ~- t ~~ .i has  w a t e r y

~‘ o l S . ~~ o s e r / ~ a - a i t . v: ~~ ~~~~~~~~~~~~ L

on si ’i t -  of - i ly  ,~e a r  ~:~~~~r ( , r r  :~pr~ :~~ ~~. Al so note two to

t h r e , - -v : o t a il  lizards (C~~~ iiid~ ph . ros t i r l s  . Team
he ,j r . o -, ~ i hil h o r s e s  t r . crd  - , ~ ‘ .er  wild h o r s e s  to Orr
i~pr:n : . COL Te~:.p l t - t e  r eq i e s t s  two saddle  t : or s e s .

1 1 ) 0  Colt (~ 3) s~~ows  si~~ris 01 ~eakenin~~, f a l l s  on ~t s  side.
( Br ou ~~h~ into shade w her e  if  slowl y weakens  like colt

‘?~ t :- t- n i -~ht be fo re . ) ( - a l t  N i )  b roug ht ha~ h t o si t e
l v  Mr . - t p h - u s  and h i m . Oyler ;  it has improved  ~r~~:hedl y ;
aOl.  tu  i-a in d  now . (~-.tr . ( ) - ~ i c r  had been h a n d- f e ed in ,~ it

v - a t - r  f r o m  he t o h  ) Th e  :olt ( C l )  is led to the wate r
where  it  cr i nks .  All h o r s e s  a r e  prevented  :rom d r i n h in g
too rnn h wo~er at  one . Team decides to g e t  dextrose  fo r
h o r se s . !{ealth linic has  n o n e  available.

1115 Colt and s tud a r e  l so -h and blood samples t aken  f r o m
each . N 5 is a colt and ‘6 i~ the stud .

1135 Team a g r e e s  t . t  re ’~i r - n ~ent f-o r saddle h o r s e s  is unwise
in l i .~ -~ o f once  r t . i nty  ov e r  cause of death .

12 10 Colt ( C 3 )  expi r e s ;  shows no i i ~~ns of kickinit  at i ts belly
(death by w a ter  shock) . Colt ( 3 )  dies in s imi lar  m a n n e r
as col’ ( - 2 )  t h e  ni ght b e f o r e . In addit ion , i t  lost control
of i ts b ladder . Colt ( 5 )  shows s i g n s  of weakening,  a f t e r
p er b i ng  up f rom water  it d rank . Dr . Lee performs autopsy
on colt (i3). Findings: Same as with colt ( e 2 )  autopsied
earlier, also compacted feces in colon, probably has not
pas sed  feces  in pas t  3 days.  Stomach is emp ty. No organs
look pecul i a r . CNS not d i s s e c t e d .  Colon contents  sampled .

1230 Stud at upper Orr  Sp r i n g s  is l assoer !;  two blood samples
a re  drawn ( spec imen  ~h ) .

4
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5 Ju l  1315 Mr . Deuel, Mr . l U l l  and Dr . ~ at k in s  a r r r -  e on site .

1340 Colt (f ~5) d e s . Dr . atkins  t i e  i d e s  to await  a r r i v a l  of
Dr . S -hoe n ~eId be f o r e  p . - r f o r r n n~ autop~~y on ~ 5. Mr . Deuel
ari d ~ 1 r . ILt U su r ’.- ey  t h~ ‘e .

14°u CPT Lewter  and Dr . I T i r k  a r r i v e  at O r r  Sp r in~~s. Dr .h~i rk
v e r i f i e s  that h~ s ho :!d i .a ’~e b~- .-n - ih ie  to see some of the
c a r c a s ~~es on 3 J u ly . Dr . Schoenfe ld  and M r . N i ch o l s
a r r i v e  on site .

1445 Drs .  Schoenfeld and Xatkins and Mr . Nicho ls  p e r f o r m
autopsy on colt N 5 )  (autopsy file number 27327 , see m d  5) .
~~indmgs :  Ashen  g r a y  mucous  oral  and conjunct ival  mem-
branes . Spleen is edematous (excess ive  fluid in t i s sue
spaces) s tomach co n t en t s  consis t  of g r a y  fluid also seen in
M3 . Caecum is packed with approximately 7 5 ’~ mud .
Diffuse h e m o r rn n ~~~s in s tomach and pe t a h i a l  (p inpoint )
hemorrhages on sp leen and some d i f f u s e d  h emor rahag ic
lesions on the caecum and small intestin e , L in ing  of th~
wall of small intestine appears thinner Ihan normal .  Two
f r a c t u r e d  ribs which  appear in -  ~de r~~r l . W hi t e  f roth  at
bi furcat ion of t r a c h e a ;  p e r h ap s  b e  to asp irat ion when
d r in i

1500 CPT Lewter  and Dr . :i r b  d e p a r t  Or r  Sp r i n g s .

1510 Stop au topsy ,  s u rv ey  o ’h r carcasses.

1525 Re turn  to colt (~15) and p er f o r m  a J t )p sy  on CNS , Findings:
Approximately 30 cc ’ s of blood y fluid in brain cavity .
Brain has - pp e i i r n ce  expected 12-24  hours  a i t t - r  death
(Mudd y t c-x~u r e  ; very  hi g h numb er  of petechial  h e m o r r h a g e s
on b ra in ;  Forrnalin spec imens  of s tandard  t i s sue  were
taken.  Dr . Schoenfeld also took blood samp les f r o m  three
clinicall y ill but a u - . e ho r se s  (~~1, g4 , and ~h ) . Schoenfeld
will have t e st s  run  on Western and Eastern Equine Encepha-
liti s and Equine in fec t ious  anemia.

1545 Comp lete autopsy.

A colt recent ly foun d wandering above the spring is put
to sleep by Mr . Deuel b ecause  it is 2-3 weeks old and
its mother is apparentl y dry , t he re fo re, it has no chance

5
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5 J . i  ot l i v in g .  ~t i t~ H , - :~ by - o o . - n i t - i u  who will have ,t..t t~~
I L~ n Ok)  i S ’  t e ~~~~ , r O . l r n - c r  p sv  ( f i l e  t u ; sy  t 2 7 3 2 r H ) .

‘ lou d az~~p 1et o ef l  f r om  ,tlon.ino It , r n~~r k :d  ‘7  b y
.~r , l ) - o - 1 . Ih i s  15 flo ~t e  ~7 n : a r h . - d  by t h e  M i  — L— E

:0 the b u o y i n g  day .

1600 Team l , - ;t v . s s i t e .
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~ July 07-15—1000 Executive hr ei ing (see A d: .~u~ia t r o u v  and ~ u l i i o r  t
E.xperimental -\ i ipr o:wii  (inci 1) in deveiop n -r ~t .

0900 CPT Maxwell and Sp Sao:idcrs ( S I T — L — E )  ar r i v ( -  (j fl sili: in
Baker Vehicie.

0900—0930 CPT Maxwell and Sp Sa~:tders survey the situation and verify
the count of carcasses , excep t the find another cul t  at upper
Orr Springs. It tu rns out to b~ ‘I from the day before. They
identi fy the location to ~et traps and assist in setting out traps
and collec ting samples .

0930 Max Green and Dick Davi s arrive on site in Baker vehicle .

1020 Dr. Spendlove , Ogden Kraut (DPG 1~ctgrap h~r’t, ~-1r .
A2iderson , Mr. McRae (BLM) , Dr. \\‘atl-dns and CPT Law
(DPG plant expert) ar r -  .- ‘  on site in helicopter .

1020— 1040 Crew observes one mare in north gully on its last legs ,
surrounded by four otnc- r live horses . Also observe two colts
and tw0 mares just ab ove upper Orr Springs . ( m e  of the
mares appears ta be toe oarn e mare (with mud caked on
rump) as watered vcstt r iav . They appear stronger than most
horses seen ar— and Dr ’  Springs yesterday .

1020-1600 CPT Lay-  conducts plan t survey (m cI 2).

1040 BL:- J crew leaves on aerial survey in helicopter.

1045 Mar e in north gully dies in same manner as otner horses were
observed to die. Blood is sampled ( 7 )  by Mr . Davis.

1045-1500 It is then decided to gently move the four remai.ning horses that
are standing docile up to the right hand draw and try to water
them. They are emaciated and appear almost beyond caring. The
crew forms a semi -circle and move them over to the water. When
they are about 20 feet from the hole, they become aware of the
water and immediately move in and begin to drink heavily. The
team lets them drink for 10 minutes and attempts to rope one to
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6 Ju~
r obtain blood. The fi rs t  attemp t fails and the hor ses move up

the hillside. The team flioVes back and the animals immediately
return to the ~-.ats-r and begin drinking a~ aij i .  Af ter  10 more
minutes the team attem pt to i - ,oe an mt5~er horse and this time
SUcC~~ed . The team brings down a large blac k mare . After
bl~edin~, (specimen -

~ ~) cannot rise so we helped h er . Once
4~p, Soc very shaki ly return ed to the wa ter and started drinking.
The stress of roping is apparently to-, much for her , because
within five minutes she falls d w n  and expires . It is now
obvious that water is a major problem. So a decision is made
to cease taking blood samples, clean up the area, move out
the dead horses fr om around the spring and leave , so the remain-
ing horses could water in peace. Once this is done we try to
move the remaining three horses bac k, but they have jo ined
the horses that had watered the day previous ly.  Th ese horses , —

which were near death ufl the : r.h of July now appear like any
healthy mustang. As the team approaches, they run at full
gallop. The team moves out of toe area and wi thin an hour
all five horses move back for water .

6 July l~~m iU Dr. Spendlove and Mr. Davis drive bac k to liaHa-r.

13-15 Mr . Davi s returns in Baker Vehicle

l~ 4 5—l 500 Mr . Vowl~ s and Mr . Skelton ( -~5 -T—U ) Grid Operations , dig
out catch basin below upner C) r ~- S~-r thgs . Mr.  Vowles and
Mr. Ske’t ton do the saule at Bitte r Springs and plac e four
watering troughs t5e~ h with the ground . Horses do not use
them hut the;  are using water holes at Bitter Springs.
(Subsequent entrees of this no~~:re are conta ined in A dminis tr at :—io
and Supp r~ log.)

1400 Dr . Stan ; arrives on site.

1400—1930 Dr . Sta r t- . and various peop le from MT -14—E set out 120 can
traps (liter oil can attached to \luseum Special snap-trap)
on Orr Springs . Thirty traps are set in each line as follows:

I . Al ong north gully
2. On ridge between north and south gully
3. Below watering trough
4. In old corral with squaw bush, A-3. (Some rodent

sign in Line 4).  Nine mosquito ligh t traps with CO2
ice are set along ravine and in Tamaracks below
horse trough.

—‘p
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6 July Soil samples are collected (ob j ective: An th r ax) at 13 sites in
the north and south gullies . These are in places where the soil
has been disturbed such as road cuts and fills around the two
springs . Also soils are taken around seeps , dry creek bottoms
and in some places on the ridge above the ravines, e. g., a
moist spot supporting Distichilis str icta, which had been closely
cropped by the horses and in a site in which soil had been
trampeled into powder by horse activi ty . Algae samples are
collected from overflow basin.

1400 Helicopter with Dr. Tay lor and Dr. Spendlove arrives on site.
Dr. Tay lor performs autopsy on mare that died this morning
(File # 27325 - Report arrives DPG 8 July).

1500 Dr. Spendlove and Mr. Kraut leave in helicopter. Dr. Tay lor
performs autopsy on mare.

1600 Mr. Green , Mr. Davis and CPT Law depart site in Baker
vehicle.

1600—2130 Burial crew retrogrades 17 carcasses from Orr Springs to
Site 2. They are not buried. (Further retrograde operations
are recorded in Administration and Support Log.)

1930 CPT Maxwell, SP Saunders and Dr. Stark depart site in
Baker vehicle.

7 Ju l y 0600 CPT Maxwell, SP Saunders arrive at site. They run trap
lines; three mosquitoes are collected by light traps. It is
reasoned that futu r e light traps will be plac ed where mosquitoes
and horses are found together. (Additional results are prescribed
in m c i  5.)

0800 Dr. Salomon receives results from Baker Lab (m cI 5) as well as
the weather data (see Background Log) and the information on
the genus Epheclra ( m d  ) requested at 1200 on 8 July (see
Administrative and Support Log) .

0900 CPT Maxwell and SP Saunders leave site after rlrnnilLg trap
lines.

Dr. Stark identifies 5 mosquitoes caught from Orr Springs.
Mr. Crane has records of light traps and identification of

9
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7 l o l y  species from 7 and Jul y. 1.ft . -~torb: prepa1 - .~ sensitized
sheep cells b r  tu larenna s -i - elegy . l hui se av. i :  time to i - w

Mr . Green and Dr. 1tee -~ e l l e c t  soil s~ i i ip b-~ f r o m  mud hole
sooth ,f \ \ t ~~ Mou n t~iLn (Sit e I- ) and another f rom Bitter S r ~ngs
(Sit e  B). l e e  also collected two Live gallon water  o:tr r I l~~cs
from each of the up~ cr Orr Springs, lower ~)r - r Sp r i n g s , water ing
trough and overflow b asin . A smaller sample (approximately
1 Ut er )  was taken from the seep in the north gully. All v :th r
samples oi ~~- for analysis in the Chemical Laboratoiy (results
~ rcsentcd  in Inclosure 4).

093 -1600 M T- L - E  personnel perform the following tasks:

Captured rodents are bled and some ar kept alive
(nu o ;h - rs in field r e c or O s) .

Mr.  Bob Weaver of CDC in Atlan ta can confirm bacteriology
of anthrax - Job Sealey an confirm serology of Anthrax
(30~ — 4 ~2 - 02 13 ) .

Dr.  Thomas J. Quan is c intacted at P lague Branch , Vector-
Borne Disease Laboratory , CDC , Ft. Collins. It is
decided that specimens t i r  bacterial study (anthrax ,
plague, tularernia, ent~ - - co l i t is )  should not be sent.

It was decided to send soccimens for arhoviral isolation
to CD C for confirmation . Arrangements were made between
Dr. Solomon and Mr . Crane at DPG and Mr. Thomas
~- i or ia t f l , Director of V c - ; r-Born e Disease Lab and Charles
Calisher, virologist.

Colon contents , stomach c:out ent s and fresh feces samples
\ ;ere separated for Dr. Richard M . Han sen , Natural Re-
sources , Colorado State University , Ft. Collins. Ten
samples in all were sent f rom several horses (mncl ).
AchE , hematocrit and other tests are continuing.

1030 CPT Maxwell leaves Baker for Orr Springs. He is informed
over the radio (George 2 is the call sign used) of the location
of a mare that just fell. The location is in the vicinity of Orr
Springs road and Relay Station road. With assistance from
National Guard helicopter, a thorough search is made and no

10
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7 J idv mare can be found . It is assumed that the mare recovered

~nd left the area.

1100 Dr. Rees and Mr. Green leave the site.

1135-1300 Helicopter transports newsmen to and from site (see PAc)
log). Also included are Dr. Schoenfeld, Dr. Kiover (Veter-
thary Services, USDA) , Dr. Rothenberg, Dr. Watkins, COL
Templeton , Mr. Hall and Mr. McRae.

1200 CPT Maxwell and SP Saunders arrive at 1200 to set trap lines
*nd conthiue survey.

1400 National Guard helicopter brings Mr. Hall and Mr. Lonnie
Johnson (Humane Society , State of U tah) to site.

1430 Dr. T ee, Dr. Schoenfeld , Dr. Kiover , Dr. Spendlove , CPT
Maxwell, Mr. Davis , ~vIr . Max Green (MT-L-E) arrive on
•lte in vehicle to perform autopsy on a foal (specimen #10) ;

~~ke blood and tissue from brain, spinal cord , heart, trachea,
meseriteries, lymph node , kidney, colon (and contents), stomach
(and contents) , small intestine (and contents) , caecum (and
contents), l iver and spleen.

1445 NatIonal Guard helicopter takes veterinarians to site (see below) .

1500 CPT Maxwell observes Mr. Hall and Mr. Johnson tranquilize
and kill two wild horses (#5 and #6). The horses had been bled
previously on 5 July. Prior to being put do~~ , the horses appear
healthy and greatly improved.

1530 CPT Maxwell observes autopsy of horse #7 by Dr. Schoenfeld,
Dr. R . A . Smart, Dr . Taylor , CPT Lee, LTC Reddin , Dr.
J. L. Shupe and Dr. R. L. Poulson (Assistant State Veterinarian
for Utah) . (Dr. Smart and Dr. Shupe are from Veterinary
Sciences Department, University of Utah .) CPT Maxwell
receives blood samples and tissue samples (brain, liver,
heart, colon and kidneys).

CPT Maxw ell , Dr. Stark and Mr. Crane arrive at site to set
mammal and mosquito light traps: Four light traps in Orr
~~rings east ravine, one in Orr Springs west ravine and 
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7 July one at horse troug h . (St il l n-i s~~n of horse hoof pr ints  at
t r u~ h .) Set 120 can traps l i i  rodents on each side of south
gully at Ur r  Springs.

l-31,i l)r. Rees innoculates guinea igs for bacter ial  analysis .

101) u Dr.  \V at lun s  briefs COL Templeton and others on results to
date of pathological investigation (see Administration and
Support Log) results are at l Ou t  3.

1615 Analyses of water samples is completed (m cI 4) .

1630 Team of veterinarians leave s i tu . Mr. Hall and Mr. Johnson
stay.

1700 Dr. Osguthorpe arrives at s i t u .  Mr . h ail and Mr . Johnson
tranquilize another horse (horse S49 in m d  2 , Administration
and Support Log) .

l~ 0O Dr. Osgu th orpe and Mr. Hall and Mr. Johnson leave site.

M-r -L-E is feed ing water samples to rats to determine toxicity.

1900 CPT Maxwell , SP Saunders , ? i r . Crane and Dr. Stark leave
site.

~ July 0600 CPT Maxwell , SP Spencer (M T-L—E) and SP Saunders arrive
at site to check trap lines (results in m c I  5) and reset spring
traps.

09(e) Above team leaves the site ; mosquito trap s are not reset , but
rod ent traps are reset .

1000-1230 Specimens (m cI 5) were selected and separated for CDC Labora-
tory , US Public h ealth Service, Natural Resources Laboratory ,
Colorado State University, both at Ft. Collins, Colorado. Portions
of all samples sent were kept ii1 the isolation refrigerator at
Baker Lab.

1109 Mr. Ri~~ y (MT-T-AV) observes seven head at Granite Mountain ,
that were previously part of Urr herd (all are less ski ttish than
the other horses are) ,

12
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8 July 1230 Dr. Stark leaves on M— s fix ed wing plane for CJJC. U j j~n
arrival at Ft . Collins , specimens for arbovirus testing
were delivered to John Laz vick and Charles Calisher at
t u e  CDC Laboratory and to Dr. Richard 51. l-lans~n at th~
Natu ral Resources Lab, Colorado State University.

2 1 w  Dr. Stark returns from CDC .

10 July ( O w j  Dr. ~-2i r k , SP Sanders and CPT Maxwell arrive at Orr Springs
to check rodent and mosquito traps . Results:

Line #1 - 1 Peromyscus moniculaties (PI’~-I) and 1
Perognathus Plavus (PF)

Line ~2 - None

Line ~3 - 1 PF

Lin e #4 - 1 Ammospermophilis Leucurus (AL)

Total of four animals, all are kept alive for observation. Of the
six mosquito traps the team finds numerous trash insects and a
total of 10 mosquitoes (more details are in Incls 7 and ) .

0900-1900 Team returns to Baker via Old Orr Springs road . They observe
standing water in the watering hole south of Wig Mountain .
Dr. Stark charges up batteries for mosquito traps and separates
and identifies mosquotoes ( m d  ). Dr. Stark places specimens
in freezer of rodents trapped this morning ; 2 are bled for samples ,
2 are kept in lab for observation.

Dr. Stark posts guinea pigs for Dr. Rees. Spleens from horses
#2 and #3 killed guinea pigs. Dr. Stark takes liver, spleen,
heart and lung tissue and streaks it on blood agar plates which
are incubated (inel ). Specimens are placed in freezer in
June McAllister’s animal room.

The team discover blood samples which were taken from horses
#6 arid #7 last night are missing. Dr. Salomon is informed. He
apparently locates the samples in SLC with Dr. Taylor. Mr.
Hereim will pick them up.

13
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10 July 1900 C P U  Maxwell and Dr . Stark proceed to Orr Springs , bai t and

set five mosquito traps (1 trap is not worl~ing — — brushes
b urned out) .

The plu g was removed from cistern at Orr Springs West in
order to protect DPG frurl further loss of horses. There is
no evidence of horses I aUng water from established BLM
trough or fr om temporary troughs established by decon near
burial site. There is some evidence of horse hood prints in
pond above these troughs. It is obvious that all the remaining
h orses in the area are getting most or all of their water from
Site D at this time. It is also obvious the horses are avoiding
Orr Springs area (Sites A —I , A-2 and A— 3) perhaps because of
excessive human activity there.

2200 Team returns to Eng lish Village.

11 July 0600 CPT Maxwell, SP Sanders and Dr. Stark arrive at Orr Springs .
Team chec ks mammal traps:

Line # 1- 2 P m
Line ~2 — 1 Al
Line #3 — 2 Pf
Line ~4 — None
Total of 5 animals (one Pm escaped in lab)

Lines 1, 2 and 3 were moved to Site D approximately 1/4 mile
from the upper gully at Orr Springs. These lines will now be
referred to as ~~

, 6 and 7. Also checked the 5 mosquito traps
(see below) .

0900 The team observes that the water hole at Bitter Springs ha.s
been enlarged by bulldozer. Hole is now approximately 10 feet
wide and 12 inches deep . The troughs placed there last week
still have not been touched by the horses.

Dr. Stark identifies 11 mosquitoes from 5 functional traps
(1 Nodes meichomon, 1 Culista thomata, 9 Culex tarsalis)
( m d

Dr. Stark posts 3 guinea pigs which died from horse brain #10
and #7 and horse spleen #10. Dr. Rees has record . Slides
are made for staining.

Dr. Stark checks Crane’s suckling mice -- none died.

14

~

-

~

-

~

--- — 



11 loft  0945 Returned to Baker. Tio~re is a disagreement and/or ndsunder—
I standing on the system 1 record keeping for the live animals.

1900 Dr. Stark and CPT M axwell return to site to set traps
(transported there by decon personnel earlier in the week) .

2100 Team returns.

15
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ADMINISTRATION AND SUPPORT

Dat e Ti me Action

4 July 1945 CPT Lewter is notified of dead horses at Orr Springs. CPT
Lewter calls COL Templeton. COL Templeton instructs CPT
Lewter to notify Dr . Pinkham (MT-L--E) and then COL Temple-
ton goes next door to get Dr. Lee (post Veterinarian).

1950 CPT Lewter contacted Mr. J. Oyler (SA) who also lives in
Terra because Dr. Pinkham did not answer his phone.

2015 Mr. Oyler locates Dr. Pinkham. Mr. Oyler leaves for DPG.

2045 Dr. Pinkham and Mr. Oyler convene at Provost Marshal’s
Office (PMO). Dr. Pinkham recommends that Dr. H. Stark
(MT-L-E) also be contacted.

2140 Dr ’s. Stark and Pinkham and Mr. Oyler leave Ditto for Orr
Springs. -

2140 PMO attempts to contact Mr. Ron Hall (Bureau of Land Manage-
ment) . This and following attempts are unsuccessful. (Mr. Flail
was away from his residence between 2100, 4 July and 0100 ,
5 July.)

2145 COL Templeton contacts Dr. J.C. Spendlove (Chief, MT-L).
Dr. Spendlove contacts Dr. Rees (MT-L). Dr. Rees suggests
contacting Dr. Schoenfeld (Utah State Veterinarian) and
Dr. Fukush.ima. (Chief of Bureau of Epidemiology, Utah State
Division of Health) . Dr . Spendlove attempts to contact Dr. M.
A. Rothenberg (Scientific Director , DPG), Dr ’s. Schoenfeld
and Fukushima. -- unsuccessful.

2155 Dr. Spendlove calls COL Templeton ; suggests Dr. Rees call
Dr. Schoenfeld and relays that he was unable to get Dr ’s.
Fukushima and Rothenberg.

2300 Team at Orr Springs returns to MAAF.

2300 Samples taken at Orr Springs are placed in the refrigerator at
the Health Clinic.

hL _ _ _ _ _ _ _  
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1 - L i l y  2330 Dr ’s. Rces , Stark and Pinkham (all MT.-L) convened at COL
Temp leton ’s house, I t is agreed to meet at 730 , 5 July at
the ~~~~~ Mr . R . l)avi s (MT— L-- I- ;) is called and requested
tu be Presen t at 1730 , 5 July . lIe  is asked to contact Mr. R .
Hall (UI —i ) . He notif ies U i m e  present that Glad e Anderson
has rep laced Mr . h ail as the field representative for BLM .
Mr.  Davi s will attemp t to contact Mr . Anderson and request
his presence. Dr. Rees agrees to contac t Dr. Schoenfeld
(Utah Sta te Veterinarian) ari d I)r. Fukushima first thing in the
morning.

2355 Mr. Davi s contacts Mr. Anderson’s mother and leaves message
to meet him in the morning .

2400 Meeting breaks up. Dr ’s. Pthkham and Stark leave.

5 July 0030 COL Temp leton and CPT l~c\vt er advise TECOM Staff Duty
Officer that approximately 25 horses have died on DPG. The
State and BLM will be i nvo1~ d later this m orning and a team
of DPG and BLM pLrsonne l is sched uled to leave for the site at
0730 . There is no kuown rc -en for the deaths. The duty
officer is asked to reLLy tht - essage to Chief of Staff and
Public Affairs Officer at TE L M.

0730 COL Templet rn , Dr’s. Stark and Pinkham , CPT’s Lee and
Lewter , Mr. Davi s and Mr. AIIdL son convene at PMO .

0735 Dr. Pinkham notifies Mr. K . Deuel ~Installation Pest Control
Officer) . Mr. Deuel agrees to come to DPG ASAP.

07 lS Above teams leave Health Clini c pad for MAAF.

075-5 Arrive MAAF. Dr. Stark and Mr. Davi s leave to pick up key
to Baker and 4-wheel drive vehicle.

0800 Leave for ilaker.

0805 Arrive Baker; Dr. Pinkh am leaves. Dr . Stark and Mr. Davis
arrive at Baker.

0810 M r .  Oyler arrives at P \ R ) .
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5 July 0~ lO—082O Three men at Baker gather gear consisU.ng of ice chest, syr inges ,
blood sampling tubes (some with an ticoagulants) and other gear
to support the sampling program.

0810-0820 Mr. Oyler obtains update from CPT Lewter and learns that a
photographer is needed. Mr. Oyler suggests Mr. R. Stephens
(DPG photographer).

0815 Dr. Rees recalls that Dr. Fukushima is in San Francisco;
decides to call Mr. Nichols (a subordinate of Dr. Fukushimna)
who, - in turn , calls Dr. Schoenfeld . They agree to meet the
helicopter at the National Guard hellport in Salt Lake City and
Ogden between 1200 and 1300. Above three-man team leaves
taker for Orr Springs. Travels over paved road to Wig
Mountain, then up dirt road, past naval gun mount to Orr
Springs. Mr. Stephens and Mr. Oyler arrive at PMO.

0822 Three-man team observes one dead horse approximately two
miles north of Baker on west of road.

0825 Three—man team reconnoiters dried mud hole south of ~VigMountain. Observes same dsad horses seen in helicopter
overflight the previous night and four emaciated horses which
are reluctant to leave mud hole. Approach within 40 feet of
these horses before they leave. One stumbles as it moves up
bank.

0830 CPT Lewter calls Mr. Ron Hall , BLM representative for this
area (phone 363-2874) . Mr. Hall will be in area approximately
1030 hours for recon. Mr. Hall attempts to contact other BLM
officials: Rulon McRae (Acting District Manager, Salt Lake
District), Al Logosz (Range Specialist, Utah State Office), Bill
Levall (Associate State Director) , Paul Howard ( State Director) --
aU unsuccessful. Mr . Hail contacts Dr. R. Watkins at home; 

-

he agrees to come to DPG with Mr. Hall.

0830-0840 Dr. Rees and Mr. Stephens arrive at PMO. Dr. Rees informs
PMO that he has promised a helicopter pickup in Salt Lake Cil~’
(agreed upon at COL Templeton’s the night before) . CPT Lewter
decides to inform COL Templeton of decision and reaffirm
permission to arrange helicopter flight.3



- - - 

~~~~~~~~~~~~~~~~ 

- — —-  -- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

5 July 0~40 Three—man team observes a 3 i i I  of 5 head , one yearling arid
2 colts on first major r i I ~ e to the south of Orr Springs. All
appear very healthy; vi~- rous and slick coats .

0~45 Three—man train observes approximately 5 horses on outwash
plain at foot of gully containing Orr Springs (Bi tter Springs).
Horses too far away to observ e condition. They were standing
in the shade of j uniper trees.

0845 LTC Schultz calls Mr. Endsley , Mrs . Riddle (DPG PAO) to
coordinate PA news release. No answer .

0850 Three-man team arrives at Orr Springs.

0900 Mr. Stephens and Mr. Oyler leave for Ditto by car.

0910 Security Office attempts to notify COL Templeton that Dr.
Schoenfeld and Mr. Nichols are available and interested .
Call garbled , only “ SLC” comes through.

0915 COL Templeton arrives at MAAF; he immediately calls
~ecuri~ ’ Office to determine nature of call at 0910; grants
SO’s request to arrange a helicopter pick-up in SLC and Ogd en .
COL Templeton calls LTC Schultz to give him an update:

All herds checked . Only those at \Vig Mountain , Orr Springs
area are in trouble . of a herd of 50 , approximately 25 dead
are at Orr Springs, one between Wig Mountain and Baker Lab
causeway; three are emaciated and apparently not getting
enough fluids.

Helicopter to pick up Mr . Nichols at SLC 1230 hours ; Dr.
Schoenfeld Ogden 1300 hours . Drs. Pinkham, Stark and Lee
still in field .

0920 Mr. Stephens and Mr. Oyier arrive Ditto; Mr. Stephens goes
to photography lab to obtain film and equipment.

0925 Mr . Stephens and Mr. Oyler check in at Ditto Security, meet
COL Templeton who offers to take them to site in helicopter.

0930 COL Templeton, Mr. Stephens and Mr. Oyler depart for Orr
Springs. Mr. Deuel arrives at PMO. He is told that BLM
crew is due in shortly and that he should wait for them.

4
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S -Jul y 0936 TECOM SO is called —— busy.

1u45 CPT Lewter calls FBI Special Agen t Johnson. Mr. Johnson
sa~ s he is avai lable.

105i) Security called by CL I .  Templeton. Desire two saddle horses
at Orr Springs.

1055 Security notifies Mr. Deuel that the horses are needed.

1105 Mr.  Deuel leaves for Terra to pick up his horse.

1135 CPT L ewter receives cal l from COL Temp leton , told to cancel
order for horses.

1140 Mr. Hall and Dr. Watkins, veterinarian in private practice,
acting as a BLM consultan t, arrive at PMO.

1145 Mr. Hall and Dr. Watkins leave for bowling alley.

1150 Mr. Deuel returns to PMO ; learns BLM crew at bov.ling alley
and that requirement for horses has been cancelled ; picks up
lunches at PMO and goes to hov ling alley.

1155 Mr . Deuel arrives bowling alley; notifies BLM crew to meet
him at Fries Park.

1200 Mr. Deuel arrives at Fries Park and off-loads horse.

1205 BLM crew arrives at Fries Park.

1215 BLM crew and Mr. Deuel depart Fries Park for Orr Springs
in BLM vehicle.

Dr. Spendlove con tacts Dr. Rothenberg.

1315 BLM crew arrives at Orr Springs .

1600 Personnel remaining at site depart and return to their respec-
tive home bases . COL Templeton , Dr. Schoenfeld , Mr.
Nichols, Mr. Oyler and Mr. Stephens in the helicopter; Mr.

• Hall and Dr. Watkins in the BLM vehicle and Mr. Deuel in the
Baker Lab truck .
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~i Jul y I~~H) Mr . h alt contacts Mr. Howard.

1900 Dr. Spendlove notilies Dr. Salomon (Deputy Dir , MT) of situa tlee .
Dr. Salomon attempts to call C. B.Olsen , Dir . ,  MT;
unsuccessful .

2115 Dr. Salomon contacts Mr. Olsen.

2300 Mr. Hall contac ts Mr. McRae. Mr . McRae agrees to come
to DPG next morning (6 July) for executive briefing and plan-
ning meeting.

6 July 0745-1000 Hold executive briefing and planning meeting in Dr. Roth enberg’s
office. In attendance: COL Templeton , Dr. Rothenb erg , Mr.
Olsen (Dir , MT) , Dr. Salomon (Dep Dir , MT) , Dr. Spendlove ,
Dr. Pinkham , Mr. Woods (Dir, Logistics), Mr. Deuel , LTC
Schultz and CPT Lewter , all from DPG; Mr. McRae , Mr. Hall,
Mr. Anderson and Dr. Watkins , BLM. Dr. Pinkham agrees to
take notes and maintain an accurate log on the investigation.
The history of the incident is discussed (see logs for details) ,
and an experimental approach to the investigation is developed
(see Appendix A, Technical Survey, for details) . It is decided
to prepare news release (see PAO log) and to request that Dr.
Jack Taylor (State Pathologist) visit site. Dr. Salomon
suggests that electrolyte imbalance may be a factor.

1020 Helicopter lifts off with BLM and DPG people; Emergency
Operations Center continues to monitor .

1200 COL Templeton briefs LTC Herndon (DARCOM) Chief of
Environmental Quality , Office of the Surgeon, on incident.

1215 Helicopter enroute to SLC airport (Nati onal Guard heliport)
to pick up Dr. Taylor, lntermountain Lab pathologist.

125(~ COL Templeton briefs COL Jones , Project Manager’s Office ,
Demil Office , Edgewood Arsenal , on incident.

1355 Mr. Hall and Mr. Anderson suggest hauling animals out of the
drainage area this afternoon to another point before carcasses
decompose so badly they cannot be moved. They and Dr.
Rothenberg decide to haul the animals even though hauling
might spread a pathogen (if one is involved) because burying

6
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(. July them in situ (in the gul1~.) would spread pathogens even farther
with next flash f l u -~I . Buri al will be in pits six feet deep and —

the ea rcasses ~vi l l  n- cove re~l wi th quicklime.

l4~0 Mr. \‘.uixls re~eivcs guidance from Dr . Rothenherg to establish
a time to go ahead and start pulling dead animal s out of the
cany ons to a centralized location for burial; however , burial
would not be accomp lished unti l further notification. Mr . Woods
calls Facilitle~ ; tells them to dig hole.

Helicopter returns from SLC with Dr . Taylor; proceeds to
site .

1435 Mr. Woods calls Boyd Coomb s (LD-S) and requests that he
get a wrecker , dump trucks , a team of people , and con tact
Mel Bushnell (Chief s MT-T) to provide operator for crane in
the event the wrecker does not have the capability to lift the
animals into the dump truck. Mr. Wood s emphasizes the need
for detailed log and that overtime is authorized up to darkness.

1445 Mr. Wood s calls Mr. Olsen and explains to him the requirements
of burial; requests that change house be notified and alerted that
gas masks, rubber gloves and protective aprons will be required ;
also, that Mr. Coombs is working with Mr . Bushnell to find an
operator of the crane. Mr. Olsen states Mr. Bushnell will
provide operator.

LT Cable and MSG Dean (LD-S-E) receive a call from Mr.
Coomb s stating that a commitment has been made to help
dispose of 25 dead horses .

Mr. Coomb s requests two dump trucks, one 4x4 with winch,
the wrecker , slings, and eight personnel. Mr. Coomb s asks
if Equipment Pool could be ready to go in 30 minutes.

LT Cable tells Mr. Coonibs the wrecker is not capable of
lifting (high enough) to place an object in a dump truck, and
that a 4x4 pickup with winch does not exist at Dugway, at least
as part of the Equipment Pool. Equipment Pool states a crane
or Equipment Operations Branch (MT) boom truck will be needed.
The Equipment Pool does not have a qualified operator for this
equipment.

7 
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.; . T i : i y 1455 1.D- S— E dispatcher calls Facilities for two dump trucks.
SSG Brown ( L D — S — E )  gathei - .-~ a crew of eigh t peop le.

Mr. Ear l  Retford (U)—F) calls MSG Dean (l1)-S-l-~) and asks
what is going on. The former states that Facilities has the
work order to dig a hole to bu iy the horses . He asks what
LO — -

~
— L is ~~ing to do with t ,’~e1n since his people have not

lined up a dozer for that arc- a . MSG Dean answers , “Wc don’t
know. W~ are just foIlowin~ instructions.”

~‘- i e . Wood s receives a call from Ray Russell (MT) who provides
XL and Job Order number for collection iccount for costs
associated with horse incident ~XO: 1137713101 JO: 7751). Mr .
Woods notifies Mr. Coo mbs w~ o in turn notifi es LT Cable.

1505 LI ’  Cable coordinates with Mr. Kenneth -\ntx (LD-S—M
Maintenance Bran ch) to have some steel cable slings made to
l ilt the horses.

Mr. Coomb s calls LD-S-E; tells them to use Equipment
Operations boom truck 55 , but that LD-S-E would have to
supply the operator and Lhac tJicre are some tricks in operating
this vehicle.

At this t ime  MSG Dean coordinates with Maintenance to have
Lynn Anderson (LD-S-M) proceed to Equipment Operations to
shj \v SOT Williams (LD—S .-E) how to operate vehicle.

Two dump trucks arrive. SOT Roche (LD-S-E) and SGT
\Vi~ljams are the drivers .

Two dead animals are found near intersection of Stark and
Tango - one is north of Stark; one is south of Stark. Both are
1,-I mile off Stark Road .

1510 SSG Brown contacts SO for clearance. He is instructed that
LD-S would type up a DF of names and SSNT s and SO would
authorize it. At this time SSG Brown gives names and SSN1 s
for the people who are going. The people are: MSG Dean,
SSG Brown , SSG Roche , SP-! Morrow, SGT Williams, SP5
Larson, SP5 Hong , SGT Miller, SP4 Hadley (all LD-S-E) .
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G •Jul ’, l~
, 0 The wrecker is pulled oil from another commitment.

\Vrecker and two d um p trucks are fueled and rethspatched -—
standing ready to go.

The Post Ta~ci picks up Mr. h ail (BLM) at Logistics and brings
him to the Equipment Pool .

LT Cable talks to LT Robar at Headquarters Company and asks
for water , food , salt tablets and whatever else they could get
immediately. SP5 Larson is sent to pick up Kool-Aid and salt
pills.

1515 SGT Williams and SP5 Hong depart for Equipment Operations
to pick up the boom truck. Lynn Anderson is to follow shortly.

SP4 Hadley is driving an IRF vehicle 4x4; only one is availab~,e.
He departs with Mr. Hall for the change house and on to the site.
It is determined that SP5 Larson knows the area and would lead
the rest of the crew.

LT Cable contacts CPT Lewter to ask if any radio contact was
available in the area -- patrol -- security escort? His answer
is NO. lie doesn’t know they are going out there. Problem
is straightened out .

Another group (wrecker , dump truck) leaves for the change house.
Morrow picks up the signed security clearance from LD-S.

1520 LT Cable cannot reach Ray Russell (all lines busy) for a radio
equipped vehicle.

SGT Williams calls to say Equipment Operations is supplying
an operator for #585. He also says the vehicle has a test net
radio.

1525 SOT Brown and SGT Roche leave for change hous e with a dump
truck and slings from Maintenance Shop .

1530 1\Ir. Coombs directs a log of events be kept.

1540 LT Cable calls 1st SGT at Headquarters and Headquarters
Company (HHC) to ask if box lunches can be supplied to be
carried by MSG Dean who will go to the area at 1640 hours.

9
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C L 1~- 
~~~, ~u He calls ,ack to inform LD— S-- E that lunches (materi als)

are not available.

Li’ C~Jile calls Ditto Securi ty Lu inform them of the peop le and
truc ks pr -e~-d in~ to the a r - - - , and that vehicle 45o5 has a test
net radio.

MT — L personnel go to site ot two dead horses on Stark Road ;
report puncture wound at h -a~ e ot neck down by shoulder;
proceeding to other animal. (Puncture wound tu rns out to be
a hole formed in deteriorated tissue caused by the release of
internal decomposition gases.)

1600 COL Templeton requests an EOC roster be established.

161 .
~ Mr . Wood s calls to ask for call sign of the radio-equipped

vehicle. A call to Equipmen t Operations and back to Mr. Woods
âi~ the Commander’s Office reveals call sign to be ‘TERMITE
S’ . He also states that the same crew should he ready to go
back at 0730 the following day (7 July).

1 62u Mr . Woods receives a call from Dr. Salomon requesting
emergency procurement of animals in support of horse inci-
dent. Requirements are as follows

a. 200 rats , 200-250 grams , male or femal e -— however,
all must he the same sex.

b. ilO gu inea pigs , 275-350 grams, all male.

c. 35 pregnant mice , to litter within 72 hours
after receipt.

1625 Mr. Woods calls Don Boothe (Procurement) and Bob Hunt
(LD.-S-S); requests purchase request numbers from Bob Hunt,
which are provided (6189-001 thru 003) . Provides T~1r. Boothe
with the above information; requests he take expeditious action
to procure .

1630 Cookies and cold soda are purchased and taken by MSG Dean
to the area. -

2030 rvrSG Dean returns from the site.

10
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6 July 2100 COL Templeton meets wi th \lr . flail; learns 17 horses
removed to burial site (1, 2) hut not buri ed since trench is
not dug yet .

2130 i-:co receives call from Dr. Spendlove to hold off removal of
remaining horses until after press has departed DPG . First
SGT Sullivan (H I-IC) will contact MSG Dean to hold work party
until after press has left. MSG Dean is contacted and he will
hold personnel in normal duty status un ti l notified otherwise.

The crew (all eight people) retu rn s from site. The following
trucks were sent to the area:

IRF - Skunk, 4x4 ton #481
Dump truck #395
Dump truck #396
Wrecker #416
Boom #585

7 July 0620 MALT Click (Deputy Chief of Staff , Research & Development) and
COL Phillips cail EOC (LTC Helbling) ; get run down .

0730 SSGT Brown tells MSG Dean that Mr. Hall said they were not
going back to the site this morning to bury the horses because
of the news media.

C-PT Lee bri efs COL Shay (Chief Veterinary Activities (Fitz-
simons Army Medical Center) , 8-227-2145) and COL Clark
(Surgeon General’s Office , 8-227-2145) on Situation .

0730 Mr . Woods is notified by Dr. Rothenb erg that two additional
horses have been identified along Stark Road where Tango
intersects. Mr . Wood s receives direction to go ahead and
bury those two horses at the site of death. Dr. Rothenberg
decides to bury these horses since the news crew will not go
near the area. Mr. Woods also receives guidance after burial
of horses on Stark Road to proceed to Cain Springs and dig a
trench to bury the horses that were being collected at that point
but not to bury animals until further notification.

0740 Mr . Coomh s’ calls Mr. Wood s to determine requirements for
today on burying detail. The former is told decision would be
made about 1000 and to have people stand by.

11 
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7 July 075’) M r .  \Voucls calls L1 (T \Vuerz and r~~j u~ st~d t 1~at the latter
proceed to Stark Road to hu r  anim als t~ ci- e. The tu rne r
e.mplifies that at the )rr )r~n~~ ar~a he will not 6cr; the
animals un ti l such tin~e as authority is i- ecek-ed i r u m  Dr .
Ruthenberg. Mr .  \~‘ , - 4 1.~ pr e;ui .~ him v ;ith the JO and ~ O;
requests detailed 1o~ be mi ai~Wnii~’d .

0756 Mr . Coornb s calls MSG Dean, Equipment Pool Branch , to
hav e his people stand by.

0753 LTC Wuerz visits Mr. Bill Webster (Chief , Roads and Grounds),
and requests a burial detail. Mr. \Vebster dispatches two
equipment operators (Mr . Dymock and Mr. New-tony with bull-
dozer to the Stark Road and Tango area .

Mr. Hall calls Motor Pool and say s to standby for burial detail.
He will call hac k after the press leaves .

0~’30 MSG Dean receives a call from Bill Webster. He requests a
10-ton tractor and lowb oy to transport dozer to site to bury the
horses. The tractor/trailer will stay with bulldozer to move
from point to point.

COL Templeton calls CDL SLa and asks for additional help in
the form of a veterinarian wi th experience in horse care and a
specialist in water-electrolytes imbalance. Dr. Sharp and CPT
Trotter of CDL Shay’s office indicates he does not h av e  that type
of talen t in horses . He will try to get a specialist from Colorado
State University (CSU) .

0335 Mr. Woods calls Boyd Coomb s and tells him to continue his
exercise on pulling the animals in and to coordinate with Mr.
Bushnell (Chief , MT-T) on spraying of lime and to hold his
operation in abeyance unti l after at least 1000 hours as there
is a press conference being held at that time and the go-ahead
would come from Dr. Rothenberg.

Mr. Olsen directs MT-T-D (Decon) to haul more water to water-
jog holes established by Life Sciences personnel 6 July 1976.

0.~46 Dr. Schoenfeld , accompanied by Dr. Kiover (BLM , Denver
Office) is at Salt Lake City ready to depart for DPG via Army
helicopter.
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7 July 0900-0915 Mr. McRae tells EOC that CPT Lee , Dr. Schoenfeld and
Dr . Kiover will be urged to perform another autopsy to ob tain
frozen samples that will allow a more complete analysis than
a formalin-packed specimen . Dr. Watld.ns predicts the
analysis will be 50-60 ’ ‘

~ completed by 8 July in the afternoon .
At that time BLM scientists will be ready to talk to our
scientists to try to come up with a preliminary diagnosis.
BLM is doing pathology through Dr. Watldns and Dr. Taylor ,
plus Intermoun tain Lab will be conductin g laboratory studies
on the specimens .

0915 Dr. Schoenfeld , Dr. Kiover arrive.

0920 Mr. McRae and LTC Schultz are joined by Mr. Hall. Glade
Anderson is in the field today.

0930 Mr. Dymock and Mr. Newton finally find the two horses. One
is about 0. 4 miles west from Papa and Stark Road intersection
and 0.5 miles south in the sagebrush (later called burial Site 1).
The other is about 0. 1 miles north of Stark Road and about 0. 3
miles east of Romeo (later called burial Site 3). Each site
has one horse buried (this fact was confirmed on 0800 hours , 9 July
by Wuerz to Dymock since confusion existed on 8 July as to
whether both horses were buried in a common grave or separate
graves) ( m d  2).

0935 Executive Meeting -- at the meeting are:

Dr. Schoenfeld CDL Templeton
Dr. Kiover Mr. Olsen
Dr. Rothenberg LTC Schultz
Dr. Spendlove Dr. Taylor
Dr. Salomon

Dr. Taylor states that most of the pathoIo~~r he found is
indicative of dehydration.

Dr. Schoenfeld agrees to performing another autopsy today
with the assistance of Dr. (C PT) Lee. Dr. Rothenberg, Dr.
Schoenfeld and Mr. McRae agree to conduct a review of each
agency’s plans for conducting further tests , etc. Dr. Schoenfeld
asks status of certain formalin samples taken yesterday and their
location. This will be covered in the meeting this afternoon.

13
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7 July 0935 Dr . Salomon brings up theories of dehydration and water—
electrolyte imb alance. Dr. Schoen,feld indicates Dr . Maxine
Benj amin , hi~ u1~ ’ meniL r at CS[5 , Ft . Collins , Colorad o is
a recognized expert ~n the field and should be avai lable; he
will call today.

1000 Mr . Vowles and Mr.  Skelton (\ I T-T—D) haul 1000 gallons of
fresh water to Bitter Springs .

1030 Mr . Deuel arrives at the situ and prepares to move carcasses
but waits for word to begin.

1100 CPT Lewter tells LTC Schultz that the Serious Inciden t Report
(SIR) is ready to be transmitted. It is being staffed with COL
Templeton ( m d  3).

Mr . Woods receives a call from Dr. Salomon expressing a need
f or  a service contrac t with Dr. Hansen (Colorado State Univer-
2ity) for analysis of the animals. Dr. Salomon says he will get
the details and call hack later.

Mr . Woods receives a call from Joe Roybal (Procurement) that
the mice and rats will be delivered on United Flight 946 , SL
Airport, 1604 hours, 7 July.

1115 Mr . \Voods notifies Dr. Salomon of arrival of mice and rats and
amplifies that there has been no delivery date established for
the guinea pigs. Dr. Salomon requests that all mice and rats
be delivered to DPG; Mr. Woods explains that delivery will be
approximately 1900 hours; needs a contact; Dr. Salomon says
the contact will be Jun 2 McAllister, home phone 3160, who will
escort mice to Baker Lab.

1120 Mr. Woods receives information from Dr. Rothenberg to proceed
with burial . Mr. Woods calls Mr . Retford and explains the need
for the requirement as LTC Wuerz is not available; tells him
to proceed to Orr Springs area and that he now has authority
to bury the animals. Mr. Retford explains that he does not
expect to be in a position to bury until late in the afternoon,
approximately 1430-1500 hours. Mr. Wood s tells Mr. Retford
that overtime is authorized up until approximately 2100 hours
or darkness and that if he needs transportation or quarters for
any peopl e to notify Mr. Woods by 1600.

14
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7 -Jul 1220 Mr. Wood s calls Dr. Salomon who provides information that
the contract would he with a Dr . Richard Hansen , Colorado
State University , for six samples of stomach , intestine and
fetus to determine plants content. However , he cannot give the
final details at this point but will call back later.

1230 Mr. Wood s calls Mr. Coomb s and makes arrangements for burial
detail and for the pic k up of mice and rats at SLC ; provides
contact point information and also XO.

1320 Mr. Woods calls LTC Schultz , states that Equipment Operations ,
Facilities Engineering and Motor Pool burial teams will be on
the way in a few minutes.

1330 A number of DPG truc ks with apparent sightseers are in the
area and are observed by Mr. Deuel.

1335 Mr. Coombs instructs MSG Dean to deploy burial party to West
area.

1340 Mr. Coomb s MT-T-E to request Mr. Gardner and truck crane
to go to West area. Is told the hydraulic system on the crane
leaks and the equipment is in the maintenance shop.

1343 Mr. Coomb s goes to the maintenance shop to check on the truck
crane. Talks with Mr . Gardner and comes to get the equipment
out of the shop.

1345 Mr. Retford calls MSG Dean to inform him that they have four
people and Mr. Deuel on site. Between MSG Dean and Mr.
Retford , judg ing f r o m  the amount of equipment on site and the
number of operators n~-e led , they decide all eight Equipment
Pool Branch people are not needed. MSG Dean calls Mr . Coomb s
to inform him f the situation and Mr. Coornb s agrees.

1400 Mr. Retford receives a telephone call from Mr . Woods. Message
is to bury all horses at vicinity of Orr Springs after identifying
sex , age and color . Mr. Retford goes to Orr Springs area to
find Mr. Kenneth Deuel and passes on message.

1400 SGT Miller, SP4 Hadley , SP5 Larson, PFC Smidt and PFC
Smith take two dump trucks, slings and one 4x4 pickup with
radio to change house and proceed to the site. Mr. Gardner
leaves for West area with the truck crane.

1 5
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7 July 1430 Burial  personnel start nu vi ~i~ iT and l~i dead h ,cses f rom the

Orr Sj)rin;~; ar i a to the bur ial -ote (Situ 2). Ident if ication of

th ,~ e bu ried h~ Mr.  ll:ii l is ~~~~~ in m c i  2.

i 1~~
) Dr . Let - , Dr.  ~c u t n i e l d , I - . ~K1ovvr , Dr. Spend lo ve , CPT

~Iaxwel i , Mr .  Davi s , M r .  - L . ~ ( r - t -n arrive on site in vehicle
to perform aUt V~V ofl anot -u f j al . (See Technical Surv ey Log.)

15 J() A utopsy team (I) r. I -t e , etc.) I -ave Site .

1530 Tractor/trailer and driver a r e  released . Bulldozer is left
at site.

1535 LTC Reddin (FitzsimoflS) calls EOC . He will be on way tomorrow
e~t approxi matelY 1750 hours ; requests meeting with Dr. Salomon .

1545 Mr. Woods receives notification from Mr. Roybal that guinea
pigs will arrive in SLC , 8 July 1220 hours , United Flight 375.

1550 Calls Dr. Salomon and confirms the information for service

contract with Dr. Hansen; provides him with information on
de1ivex~ of guinea pigs.

1555 Mr. Woods calls Don Boothe (Procurement) gives him informa-

tion on the service contract with Dr. Hansen for analysis .

1600 Autopsy team arrives at Ditto.

Burial personnel find and move four more dead horses from
the Bitter Springs area to the burial site (Site ~2). Identiuica-

tion is contained in m c i  2.

11)10 Mr. Woods calls Mr. Retford; reemphasizes to Mr. Retford

the need for maintaining log and accurate and detailed informa-

tion on numbers and location of burial sites.

1615 Dr. Schoenfeld , Dr. Kiover return to SLC via US aircraft.

1615 Preliminary analyses of water samples is completed by Chem

Labs (see Technical Survey Log) .
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7 Ju ly 1720 Mr. Ken R igby, Photo Branch (5701) wants Mr . ([all to call
him . He says he feels the horses were dy ing for lack ui
water. He has observed the horse s last Monday or Tuesday
and wants to pas s this informa tion to the BL M representati ve.

1730 COL Temple ton calls Dr . Salomon to find out about water
(Technical Survey Log) . In summa ry , GB and VX and thei r
breakdown products not detected . flemato cr it indic ates severe
dehydration: 67’1 volum e of blood pack ed red blood cells in un it
Is detected vs 40T~ (normal) .

1900 Mr. Deuel departs Site 2 for Site 1 near Stark Road but cannot
find it.

2030-2130 Mr. Deuel arrives at English Village and departs for home .
Other personn el on burial detai l complete burial of the 31 hors es
found around Orr and Bitter Spri ngs and arri ve at Engli sh Village .
Heavy equipment is left at Site 2 .

2130 Security guard at desk calls EOC . He got the following informa-
tion from Mr . Gardner , Equipm ent Operation s Branch:

33 hors es buried (31 at Orr (Site 2) east of Grani te Moun-
tain (Sites 1 and 3)). All but 10 adults wer e studs . 10—20
more still out ther e requir ing burial . There were still
horses in the area act ing sick , no count .

2135 ECO (LTC Schultz) calls COL Templeton , is instruc ted to dthri ef
crew in the morning and get more detailed infor m ati on .

8 Jul y 0730 LTC Wuerz holds plannin g meeting with LTC Schultz and Mr .
Deuel .

0730 Dr. Lee attempts to call COL Rob ert Cutting (284-9023)
(DARCOM Surgeon) and LTC Herndo n . No success.

0745 Dr. Lee calls Dr . Rothe nberg for upd ate. Informed by Dr .
Roth enberg that a hor se expert is coming this aftern oon . He
is LTC George Reddin , U.S. Army MEDDAC , Ft . Leonard
Wood , Missouri , Deputy for Veterin ary Activity , and a consul-
tant to the Surgeon General in equine medicine.

17
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-July LTC Schultz debriefed Mr. Gardner , who worked yesterday
on the burial detail , lie states that he was unsure of the number
of carcasses bur ied. Mr . (( all  has this pertinent information .

LTC Schultz calls Boyd Coomlis; the burial detail will continue
to operate today . lie is directed to get his crews out to site
and coordinate with Equipment Operations Branch , MTD.

0-~~) COL Temp leton calls GEN Powers (CO , TECOM) ; provides an
update .

0~00-0830 Dr. Lee attempts to phone LTC Cutting, but he and COL Herndon
are both busy. CPT Lee leav es message and phon e number .
OPT Lee receives call from ~L\J McLaurin, Entomologist from
FAMC (943-809&-) concerning t~te possibility of any insect or
rodent control being done in that area. Dr . Lee relays to him
that trapping for mosquitoes has begun.

0900-0930 Dr. Pinkham receives call from Mr. Thomas R. Sherrod, SLC,
467-8005 (retired Federal employee -- Atomic Energy Commission).
He suspects heavy metals.

0900 Dr. Rothenberg is called by LTC Chapman (Action Officer Chemical
Nuclear Office of the Director of Operations of the Deputy Chief
of Staff for Operations and Plans of DA) , phone 8-227-3535 .
Latter requests update.

0915 Bill Woods picks up copy of the press conference tape to try
to filter out the machine noise on the tape. CPT Bush indicates

• that the reworked tapes should be available to the Commander’s
Office by early afternoon.

0930 LTC Schultz talks to Mr. Hall , Mr. Anderson arid Mr. Deuel .
Latest data is: 41 confirmed dead ; 33 buried; 27 are ill.

Mr. Woods receives a call from Dr. Rees requesting an
additional 100 pregnant mice be procured ; delivery 50 each
on 12 July and 50 each on 15 July .

0955 Dr. Schoenfeld tells Dr. Roth eaberg that the former has been
called by LTC Shay abou t forthcoming visit of LTC Reddin, and
Dr. Schoenfelt suggests that he jo in LTC Reddin at DPG. Dr.
Schoenfeld will come with two or three people on Friday morning

18
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S July to work with LTC Reddin in getting additional horse tissue and
blood samples , and perform autopsies , etc. Mr . Hall and CPT
Lee are so informed . Aircrai t support is arranged for Dr.
Schoenfeld.

0935 Dr . Rothenberg talks with Mr. Hall , They discuss capability
of intermountain Labs to run total blood chemistry on horse
blood samples and choninesterase analyses. Mr. Hall states
such has been run previously by a BLM contractor in Montana
and therefore baseline data should be available. It is suggested
that the same contractor Mr. Hall asked to run repeat analyses
on blood samples remain available for doublecheck.

Mr. Hall states 75% of the adult deaths are among male animals
(later found to be incorrect) . Mr. Hai l indicates that he will
control the putting to death of any animals that require it. He
will attempt to estimate number of down or sick horses and check
the other herds . -

0945 CPT Lee receives call frc,m BG Murnane, Chief , Veterinary
Corps (227—2108 or 2145) . Former gives latter summary of
situation and latter briefs former on the importance of the
situation and the role Dr. Lee should play.

0945 Dr. Pinkham talks with Mr. Hall. The former receives commit-
ment to get the latter’s log NLT Tuesday, 13 July. Mr. Hall
also relates that a trough was installed at Cochran Springs at
the same time as the one at Orr Springs . The horses are
drinking out of the trough at Cochran, but there was a trough
there before anyway.

0945 Dr. Watkins informs Dr. Rothenberg that approximately 50~ of
pathological analysis is completed . He will have the typed
version by 1500 hours this day.

Mr. Woods calls Don Boothe and places the order for 100 mice
and provides delivery instructions and purchase request number,

0950 LTC Schultz talks with Mr. Hall and Mr. Anderson, Anderson
will provide DPG a listing, chronologically arranged, of all
actions taken to develop Orr Springs (requested earlier in the
day by Dr. Rothenberg) .
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~ Jul y 1000-1130 Mr. Deuel and LTC Schultz travel from English Village to
Site 2 (Orr Springs area) .

1000 LTC Wuerz and Mr. Retford with wooden stakes, paint,
stencils , etc., depart English Vil1a~e for Stark Road and Tango
area to meet DPG photographer on site. Can only find one burial
alte south of Stark Road and stake it as Site 1. Marker is
4” x 4” wooden post , about ~ feet above ground, with 3 inch
white painted top. Blue numbers on all four sides of marker
show “7-7iT ’ and a I (designating Site 1).

1030 COL Templeton requires from Dr . Pin kham a Technical and
Operational Summary by COB 9 July for briefing in Washington.
(COL Templeton will depart Saturday a. m., 10 July.)

Mr. Woods receives a call from Dr. Salomon conveying informa-
tion that the driver has been given information on the pick up and
delivqry of the guinea pigs , information is being provided
directly to the driver.

1045 CPT Lee calls COL Shay , talks with CPT Trotter. Briefs the

latter.

1200 Dr. Salomon requests Meteorology Division to provide a summary
of the weather at Ditto for the past several months. He requests
Dr. Volney Wallace (MT-C , Chem Division) to investigate the
effec t of ingesting large amounts of Mormon tea (Ephedra Sp .) .

1200 LTC Wuerz , Mr. Retford and photographer go to Orr Springs
bur ial site and mark it Site 2 with stake, coloring, etc., as
described for Site 1.

2 1 T LTC Wuerz is informed by Mr. Deuel at Site 2 that another
horse was placed in the burial trench a little while before. It
was a four-year old blac k stud ( m d  2). This brings the total
buried at Site 2 from 31. to 32 horses. Equipment operator is
Mr. Ferrin Olson.

1 230 13-8 with Dr. Stark leaves for CDC (see entry at 1300 this day).

Mr. Woods calls National Guard and requests support of heli-
copters. Information is received that we should contact BG
Hixon direct. Convey Information to COL Templeton.
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8 .July I 2 4 u  COL ‘l’einp leton calls GEN Hixon (Asst . Adj . Gen ., Utah
National Guard) 533-~ 474 , and COL Nielson (Chief of Staff ,
U tah National Guard) . COL Templeton requests helicopter
sLq~ 1xJrt un til DPG gets its own back into operation. They agree
to try to arrange it and cafl hack.

1245 COL Cutting calls Dr. ltothenberg to volunteer medical-
veterinary support. The former is aware of LTC Reddin’s
forthcoming visit and asks about investigative detail related
to the horse incident. Dr. Rothenberg provides him with a
complete rundown in technical detail as outlined in m c I  1,
Technical Survey Log. COL Cutting states that any desired
ass istance would he supported by his office and that U.S.A.
Surgeon General is anxious to help in any way possible.’

1300 Dr. Rothenberg prepares daily status report (m cI 4).
Heavy metals, GB, VX , pH, ACh E enzyme inhibition, blood
ACh E activity, all negative. Only five mosquitoes trapped
(3 on 6th and 2 on 7th) and rodent population appears normal.

1315 Mr. Wood s calls Mr. Johnson (96th ARCOM), 582—1313, requesting
aircraft support. Mr. Johnson states that he does not believe
that they have any aircraft available within the state . However ,
a call to Mr. Mike McCafferty (Actin g Facility Supervisor, 96th
ARCOM Flight Activity, SLC) 524-40~ 4 was made; if they had
anything available we could have the support.

1345 COL Nielson calls Dr. Rothenberg. The former says DPG can
have one helicopter.

1400 LTC Bremer (Utah National Guard) calls (524-4073) Dr. Rothenberg.
They coordinate use of helicopter and arrange to pick up Dr .
Schoenfeld, Dr. Shupe and Dr. Poulson, Assistant State
Veterinarian , U tah Dept. of Agriculture, at SLC helipad.

1400 Mr. Woods receives another call from Mr. McCafferty who
states he possibly could support DPG’s requirement on Monday
12 July. The former says that if there is a requirement, DPG
will call back on the morning of the 12th.

1430 Mr. Vie Pratt (Environmental Coordinator, DPG) is notified by
Mr. St. Onge (Agent, Military Intelligence (Mi)) that sick
horses have been reported at Tooele Army Depot (TAD). LTC
Schultz tells Mr. Pratt to get report to Dr. Rothenberg ASAP.
Mr. Pratt passes word on to COL Templeton and Dr. Rothenberg.
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S July l-E~ l)r . J. Scbocnleld , Utah State Veterinarian, is contacted by
Dr. Rothcriherg with i ard to the Mi report of sick horses at
TAD. Dr.  Rothcnberg queries ;~ r . Sc i ioc - : if e  ~1 with regard to
availalnlitv of his ~-eteri”a~~ associate in 1 oule to investigate
ti~e report. l Ie  informs me ~iat he would contact Dr. ~like

~-1ar all .

COL Temp leton calls Mr. St. Onge; learns that on 3 - 4  July
horses at TAD cam e down with hig h temperature, disorientation,
coughin g and r unny noses. Dr . Sehoenfeld returns. Calls Dr.

Roth enberg and reports that Mr. Lyman Wahr (home phone
Tooele ~~2-261~) is in charge of the horses at Tooele Army
Depot which were reported sick. Dr . Marshall is aware of the
illness which has been diagnosed as flu (para infl uenza) . The
horses are being treated with antibiotics. It is also stated that
this is known locally as “ 24th of July disease, ’ is common at
this time of year and is associated with rodeo activities in vari ous
Utah towns and cities.

144i C PT Lce calls Dr. Pinkham . The former -x lai~ s t1~at o;.

6th he ~‘a . On an inspection tour of a cheese ac-tory which has
a contrac t with the milita ry for cheese.

GEN U ’.-. ers calls COL Templeton , the former requests an
update. ( ‘  1. Temp leton re~~’~ 5ts helicopter support .

1~~00 \Vhite Sands \ l i s~~ile rtange is alerted for helicopter support as
per GEN Power ’s - ir e ct i on .  CPT Covell, LTC Brown 867-

a rc  contacted .

Dr. Rothenherg calls LTC Schultz . Touele sickness was dia~~osed
as 2-lth of July disease and flu . The illness has been reported
to the Lt~t St-ate D epar tment  ~f Agriculture. There is apparently
no C OflflC( tiofl between the t~~o situations —- Tooele and DPG .

1 5-1 5 - LTC Wuer z returns to English Village. Information noted at
1215 is given to Mr. \Voods who passes it to Dr. Rothenberg.
Some miscount (2 horses) was detected 1mm other data avai lable.
However , the above coun t is the count verified by LTC \Vuerz
wi th Mr. Deuel and Mr. h ail at 0745 on 9 July .

Mr. Woods receives a call from A. T .  Here im ~‘equesting one
tank of compressed gas , ~~ carbon dioxide, 95~ nitrogen ,
FSN 673P OOXO O o~; Ih3 .
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~ Jul y IGo i l  Dr. Watkins briefs COL Templeton , Dr. Rothenberg, Mr.
McRae , Mr. Deuel, Mr. Hal l and Mr . Anderson on the
results So far from the pathological investigation (Technical
Surve Log) . Sum-mary follows:

“The most significant change observed in all of the tissue
examined was vascular congestion primarily of the small
peripheral capillaries . This of course , is a consistent
feature of shoc k , induced by a number of different factors .
A few areas of inflammation were noted within the intes-
tines and occasionally within the kidn eys. However , these
changes were judged not to be significant enough to result
in the death of the animal. At this time there appears to
be no good evidence for an infectious disease to be the cause
of death . Within the kidneys of the Sorrel mare that was
necropsied on Tuesday the 6th of July , there was some
evidence of oxalate crystal accumulation suggesting that
ingestion of oxalate containing plants had occurred.
However , the changes within the organ were not compatible
with severe renal toxicosis as the result of toxic plant
ingestion. During the necropsy of the Sorrel mare , uibrin
like tags were noted on the body surfaces and organs.
When these structures were examined microscopically,
it was determined that they were well organized and thus
probably of long duration. This suggests that this finding
may not be directly related to the current death loss .
Additional necropsies are needed to determine if this is
a consistent finding. ”

1600 LTC Schultz releases the motor pool drivers for the evening.
All burial activities at the Orr Springs area are terminated for
the day . BLM representative, Mr. Anderson , concurs.

1630 LTC Schultz direc ts Mr. Pratt to call Mr. St. Onge and inform
him that there is no connection betiveen the Tooele and Dugway
horse problem.

1638 ECO (LTC Heibling) is briefed by COL Templeton ; the former
is updated on situation . LTC Reddin will arrive and when he
does , Dr. Salomon and Dr. Lee are to be contac ted. BLM
will conduc t an overfl ight before dark.
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S July 1640 Mr . Gardner reports in the log of the u~uip ;~i m ’n t  operation that
he had spent all day picking Uf) dead horses. Only one was b uried .
~-li . Buzionis had spent all day hauling !) i t t o  ~‘otter to the troughs
installed at Bitter Springs . Mr . I3uzianis reports no horse
tracks around sun ken troughs , but  fresh tracks around Bitter
Springs (Bitter Springs were dug out yesterday so that they
flowed more vigorously).

1645-1730 Mr. Deuel and Mr. Anderson travel from English Village to
~\I AA F .

1745-1945 The helicopter only has space for Mr . Anderson and Mr. Flail
to fly over the area of the dead horses.

1900 LTC Reddin arrives at HQ Building. Dr. Salomon and CPT
Lee are called to brief him this evening prior to the morning
conferences. COL Templeton approves transient quarters for
BLM contrac t helicopter pilots . Quarters keys will be picked
up by Mr. Hall when they return from the Orr Springs area.

2000—2030 Mr. Deuel1 Mr . Anderson and Mr. Hall travel to English
Village from MAAF .

2015 SDO receives call from Dr. Gawlikowski (Environmental
To,dco1o~ r Group, Cook College, Rutgers University) saying
she is j ust learning of the horse deaths and thinks she can help
solve the problem. She will speak to Dr. Salomon and he will
make a memo of the conversation.

2020 COL Templeton stops in and asks that Mr. Hall come to his
home after the overfl ight.

2030-2045 Mr. Ron Hall, Mr. Deuel and Mr. Anderson return from over-
flight. They debrief the ECO: Three more dead horses spotted
approximately one mile north of Orr Springs. Pilots are sent
hack to SLC by Mr. Hall. Mr. Hall is informed of COL Temple-
ton’s request.

2045-2115 The above persons visit COL Templeton and report the facts
I’aiown to date concerning the buried and other located dead
horses.

Various Total horses buried 7 and 8 July: Stark Road area, two; and
Orr Springs area, 32. Total 34 (m cI 2).
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9 Jul y 0730 EOC (~ L-\.J h ills) reports no activ-i t from midnight to 0730.

GEN Powers calls COL Temp leton . Th u latter provides a
briefing.

0730-0815 Meeting among LTC Wuerz, \I r . Deuel and Mr. Hall in empty
room in Mr. Woods ’ office area. Count of buried horses at end
of meeting is agreed to as 2 near Stark Road and 32 at Site 2 .
Thirteen others have been sighted by either Deuel or Hall and
plotted on map for retrieval (if possible) and burial on 9 July.

0800 Dr. Salomon is called by Dr. Gawllkowski. She suspects
plan ts ; suggests DPG contact Dr .  Anthony Verlangieri of
Rutgers (201-932-9442) or Texas A & M where there is similar
capabili ty. Dr. Salomon reassures her that plants are being
considered .

0800 Mr. Woods calls LD-S-E to say there are 13 dead horses stiU
out in the area and to stand by with the crew until further notice.

Dr. Salomon receives results from Baker and Chem Labs (see
Technical Survey Log).

0815 LTC Wuerz telephones Mr. Oyler to verify that he (Oyler) had
seen 20 dead horses north of Wig Mountain near the DPG
boundary fenc e. This report is erroneous ; Mr. Oyler had
seen 17 dead horses at Orr Springs on 7 July and no others
north of Wig Mountain .

0817 A.T. Hereim (MT-L-E) calls and states he has obtain ed a
government-owned cylinder for the compressed gas and would
deliver it to Supply this a. m. so they could determine the type
of valve required.

0-’~30 LTC Wuerz contacts Mr. Dymock, equipment operator , and
ascertains that 2 graves were made at Stark Road and not one
on 7 July. Site 1 is south of Stark Road. Mr. Retford goes to
the area north of Stark Road, finds the site and marks it Site 3.

0830 Mr. Deuel meets with soldiers on burial team and discusses
day’s activities.
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9 J~1k- Mr . \Voods calls Mr. font; notifies him of the wq)ecte ci
delivery of the  ,vc rnu i en  t — .- - . ed cv incli~r fr)j ’ the c t c i cj  russ -d

-~~.~~~- t r . \\ ) -~ Is calls iteckv (P R)  and tel ls  her LD will have a
govern munt—owned c l i n t  icr.

09 10 Mr. \‘h~ ~~ calls ~1 ) t ,r Pool; akc~ arran~ i n e n t h  for pick up
of co~i JrC S. d g~is . Mr. \V~~, J s  tells them to hold un ti l firm
dcLiverv and pick up information becomes available.

09-10 \ i r . Deuel visits QA Off ice and asks for the bur ial team to be
dispatc h ed to tin -  Orr Springs area. Equipment needed: cat
with operator , boom truck wi th operator , two 4—wheel drive
vehicles and a dump truck. Sf- C Dean , Earl Retford ’s office
and Equipment Operations is notified to get team on the way .
Mr. l) euel indicates 13 carcasses have been sigh ted , 10 of
which ~:~av be accessible .

0920 Mr . Deuel , LTC Wuerz and Mr . Retford meet to discuss past
and future events.

0930 Contact is made with Mr . \Voods, who informs LTC Schultz that
Dr. Roth enierg does not wan t to resume burial . LTC Schultz
contacts Dr. Rothenberg to tell him Mr.  Anderson indicated he
wanted the project  continued this morning. Dr. Rothenberg gives
OK to continue the operation. LTC Schultz talks to Mr. Woods
anti tells him to continue with the burial. Dr . Rothenb erg states
that the question of what to do with the carcasses that are
inaccessible is not settled .

0930 Dr. Rothenherg briefs LTC Schultz. Plans for today include
field trip by Dr. Schoenfeld ~u 1d LTC Redciin to get addi tional
samples fr om dead , ill and healthy horses .

0930 Mr. Mcflae talks with (7~~L Templeton. The former requests a
log of National Guard activity in the area.

1000 Mr. Dymock departs i ng li sh Village with the diesel tanker to
refill the bulldozer and continue to bury the horses brought to
Site 2 grave , or bury the horses where they died (if accessible) . 4

Dead horses not accessible for burial ~~ ylater be allowed to be
left in place and coated with ~n icId ime , but that decision has not
been made.
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9 July 1000 Mr . Woods calls Mr. Coomb s and directs that Mr.  Deuel and L
SGT Miller report to him immediately.

1000 LTC Carruth (LTC Chap man ’s Office , DA) calls for an update
LTC Schultz takes the call. DA is told that preliminary lab
results give DPG an idea ul what is not our problem but have
yet to identify what is the problem . We have tentatively ruled
out heavy metal ari d chemical-agent poisoning , and viral or
bacterial organisms. The blood samples have indicated that
dehydration could have been a contributing cause . No conclusion
as to the cause of death has been reached yet.

1100 Mr. Woods receives a telephone call from Procurement that the
c,ylinder of gas is ready for pick up from U.S. Welding, 999 South
Redwood Road.

1110 Mr. Woods calls MGS Dean and passes information for pick up
of ccmpres sod gas .

1215 LTC Schultz takes a call from LTC Humphreys (227-1059) , DA-
b~A-PPM-T. The latter says that one of the staff had heard
reports from NBC or CBS that bubonic plague had caused the
horse deaths at DPO. Is there any truth to the report ? LTC
Schultz relays the same information that he gave LTC Carruth
at 1000. LTC Humphreys asks he be sent info copies of any thing
sent to Carruth . (Nothin g was sent to Carruth) .

1230 Mr. Deuel arrives at Site 2 and departs to search for horses.

1315 Mr. Hereim calls to have a package of samples at Baker Lab
picked up and delivered to State Health Department Laboratory .

1325 Pick up man departs motor pool at 1325 hours for Baker Lab.

1330 Mr. Deuel finds 1 bay stud , 16 years old . It died sometime last
spring and was dehydrated. This horse will be buried 10 July.

1330 COL Templeton grants permission for Dr . Osguthorpe (private
veterinarian hired by BLM) to land pri vate plane at MAAF . Dr.
Osguthorpe will require a room tonight .

1345 Call from GEN Powers 301-272-6874 (home). COL Templeton
provides update.
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9 July 1-400 Mr . Deuel locates five f l orse M at Site D , approximately
one mile northeast of Site 2 ( the se will be buried later in the
day at Site 2). h orses were sighted night before by BLM
helicopter crew . They are at a spring heretofore w~oiown
to anyone (capacity approximately 20 gallons) . lEorses foun d
are:

1 Bay ~dare , 10 years old
I Buckskin Mare , 4 years old
I Sorrel Striped-face , Mare , 2 years old
I Red R oan Mare , 4 years old
1 Bay Stud , 3 years old

1400 Mr. Woods receives a call from LT Cable that the gas will he
delivered to Bldg. 6002 by approximately 1445 .

1403 Mr. Wood s calls Mr. Flereim and notifies him that gas will he
delivered to Bldg. 6002 at approximately 1445.

1405 Mr. Coombs taks to Mr. Woods concerning where to deliver
special ni trogen bottle. The latter says to Shipping & Receiving.
Dr. Rees will be con tacted by Mr. Woods that the nitrogen will
be arriving between 1430 and 1445 hours.

1445 Mr. Woods receives information from Dr . Rothenherg that DPG
will be working this weekend on continuing burial and location of
animals.

1147 Mr. Woods notifies LTC Wuerz to plan to continue working
this weekend on location and buri al of animals.

1449 Mr. Woods calls Mr . Coombs and notifies him that DPG will
be working this weekend and that he should notify his crew .

1500 Bulldozer roughs out a road for truck use to get to 5 horses.
Horses are moved to burial Site 2 (these are the 5 horses which
were found at 1400 hours). Decontamination crew is notified
by radio to come to Site 2.

1515 Mr. Deuel meets with Dr. Schoenfeld and discusses condition
of living horses.
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~) July 1530 Mr. h ail tranquilizes I palamino mare colt , which ~vas identified
as ~7 on head ( . -as marked at 1545 , 5 July) ,  and 1 hay stud ,
3 years old , which was identified as i6 . Seven veterinarians
autopsy these t~-;u horses , after which the carcasses are then
taken to Site 2 ~n~I buried .

154o LTC \Vuerz completes summary diary of actions and map of
actions pertinent through 9 J uly . Two copies of diary and one
map are delivered to Mr. Woods at 1600 hours. Map and one
copy of diary summary are given to Dr. Rothenberg by Mr.
Woods . (Information in map and diary is incorporated into log.)

1545 Mr. Deuel locates two more horses (first sited by helicopter at
1150 hours on the 7th) and leaves them where found to be buried
on 10 July. Horses are:

1 Bay Mare, 4 years old with blue neck band
1 Bay Mare, 8 years old

1545 Dr. Rothenberg prepares “dai ly status report” (m cI 5).

1600 Mr. \Vood s receives a call from LT Cable requesting information
as to whether his crew will be working this weekend . The former
answers in the affirmative and also elaborates on the fac t that the
Motor Pool , both Ditto and Engl ish , will be open and to contact
LTC Schultz on Saturday moring to determine whether the Motor -
Pool will be required to he maimed during the balance of the day .
i\Ir. Woods also requests LT Cable have the NCO in charge report
to LTC Schultz at Headquarters Building at 0730 Saturday , 10 July. -

1600 Decontamination crew arrives at Site 2 and sprays horses in
burial pit.

1615 Mr. Woods meets with LTC \Vuerz; has general discussion as
to accuracy of records being maintained and emphasizes that
detailed records be kept , and requests that he notify Mr.
Deuel to report to LTC Schultz at HQ Building, 10 July .
Mr. Woods also states that inaccessible carcasses could be
sprayed on site and left to decompose.

1630 LT Cable calls Security and MP’s to have SGT i\-Iiller call SSG
Roche when they arrive at the Gate (to relay message about
Saturday).
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9 July 1640 Dr. Pinkham prepares “Operati onal and Technical Summary for
COL Templeton (Appendix F).

1700 COL Toepel arrives.

1700 COL Toepel is briefed by COL Templeton , Dr. R othenberg,
LTC Reddin , CPT Lee and LTC Schultz . Arrangements are
made to overfly the area the next morning , 10 July 1976 .

1710 Mr. h ail flies out to area to gather additional samples.

1730 Site 2 horses in burial pit are covered with soil. Mr . Hall
tranquilizes another horse (at Site 1) for Dr. Osgu th orpe to
examine.

1800 LTC Reddin makes telephonic report to Chief Vet , US Army .
Report basically says that the situation is well in hand and pro-
gress ing well. Enough outside agencies are involved to preclude
any charge that the Army is “covering up. ”

2000 Mr. Deuel meets with BLM personnel at Post Headquarters
Building to discuss today’s events and tomorrows plans.

2030 Mr. Deuel and LTC \Vuerz discuss day’s activity.

2030 All operations terminate. All parties, COL Toepel , Mr. Hall,
LTC Reddin, CPT Lee , Mr. Dead will meet at HQ Building
at 0830 to coord inate tomorrow’s activities.

2100 Mr. Deuel has meeting with LTC Schultz and discusses day’s
activi ty .

2400 As of midnight horses buried to date are:

Site I — I horse-
Site 2 — 39 horses
Site 3 — 1 horse

TOTAL 41 horses

2400 EOC is closed.
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10 July 0-~0O Meeting with LTC Schultz , Mr. Deuel , LTC Reddin, CI’T
Lee, COL Toepel and Mr. Hall.

1. Chopper 1 will make recoil of area starting from
hospital pad until approxi mately 1000 hours .

2. National Guard chopper will arrive from SLC approxi-
mately 0930 with Mr. Frei, BLM.

3. BLM contract chopper will arr ive approximately 1000
hours.

4 . All commo on 460. Deuel -- Digger
Hall -- Red Dog
EOC -- Timber Operator

00 -0 SP4 Hadley arid SGT Miller go to HQ’s for meeting and instruc -
tions. The rest of the crew remain at the Motor Pool.

0830 Chopper recon is made of the area. On board are COL Toepel,
LTC Reddin , CPT Lee, Mr. Hall and Mr. Anderson.

Mr. Tex Hansen (M TD) volunteers to work with Mr. Deuel.

0845 All vehicles and personnel depart Motor Pool for the site .
The same crew and vehicles were used Friday (9 July).

0900 Mr. Deuel talks with Field Protective Branch and makes
appointment for Mr. Frank McAtee (Engineer Equip ment
Operator) to meet Mr . Deuel at Site 2 at 1330 to bury horses.

0905 Mr. Deuel meets with burial detail and instructs them to go
to North Wig Mountain to pick up 2 horses.

0910 Mrs . Thompson , BLM secretary, arrives to support Mr.
Hall. Given secretarial equipment (typewriter, etc.) by
LTC Schultz .

Two copies of all photos (color prints) are obtained from
CSM McLaughlin for LTC Reddin and Mr . Hall.

1000 Mr. Peterson is contacted . LTC Reddin needs two rolls of
color slide film.
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10 July 1030 Dr. Pinkh am arrives in EOC .

1000-1150 Mr. Deuel finds 2 horses aJi~iui Uri c mile southeast of Orr
Springs. He radios for personnel to bury  thu  horses on loca-
tion at new site , called Site 1 . Uorses are marked with
standard wooden post. !for sus  buri ed are :

1 Bay mare , 4 years old
1 Bay mare , 8 years old

1130 Dr. Salomon calls. lie cannot find the blood samples drawn
on 9 July at 1530. LTC Schultz contacts C1~T Lee for informa-
tion . The blood samples wer ’~ given to Dr. Taylor , Inter-
mountain Lab . Dr. Salomon will cal l Dr - Taylor to see if the
iarnple can be split.

LTC Schultz picks up lunch lor the HHC personnel in field
with burial party.

Helicopter reports another carcass is sited near the mud hole
south of Wig Mountain and another approximately 1 mile north
of Baker Lab (originally sited at 0822 on 5 .Tuly).

1200 Helicopter bac k from the field. COL Toepel, LTC Reddin , CPT
Lee finish day’s activities.

1300 National Guard helicopter takes lunch to the burial crew (Digger).
It is then released by Mr. Hall and returns to SLC .

Meeting of all BLM personnel in Conference Room B.

Horses picked up at North Wig area (see 0905 and 1130 entries
above) arrive at Site 2 . Mr. Tex Hansen and Mr. Deuel identify
the horses going into burial Site 2 (m ci 2).

1305 EOC receives a call from Mr. Hereim requesting dry ice for
samples (the normal supply at Baker will not make it to Wed-
nesday when the next delivery is scheduled) . EOC makes the
necessary contacts for a Monday morning delivery at DPG.

1330 Mr. Deuel went to look for horses 3 miles north of Site 2.
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10 July 1400 Mr. Deuel find s one bay stud , 16 years old . He is buried on
site which is marked w i th s tandard marker as Site 5.

1400 CPT Rauber retu rns home; he had replac ed LTC Schultz
between 1130 and 1330 . ~Vill return during the evening and
breaks .

1430 Mr. Dekker (BLM) asks for any information available concerning
when the following BLM and USFS personnel were issued badges
during 30 April - 8 June:

Glade Anderson Ned Penrod (USFS)
Richard Dekker Art Micalacek
Grant Kimber

Called Security. Information will be ready by 1200 hours,
11 July 76. Information to be used to construct history of
Orr Springs area development.

Mr. Deuel and Mr. Hansen depart for Site 2 area. While enroute,
BLM notifies them on the radio that a horse was found above
Orr Springs.

1445 BLM personnel (Ron Hall , Mr . Anderson , Mr . Dekker , etc.)
take off from hospital helipad on overflight of DPG.

1500 Mr. Horan reports to LTC Schultz that Mr. Olsen will call
Range personnel in to get information concern ing Guard
activities during Decexrber 1975 and January 1976. LTC
Schultz asked that they also get any information available on
the National Guard Aerial Weapon Delivery Company that was
training here during Dugway Days (6 June - 19 June 1976) per
COL Toepel.

Mrs. Thompson, BLM Secretary, leaves DPG.

1530 Mr. Deuel finds the horse (1430 entry, Site 1) and takes her
to Site 2 for burial (m ci 2).

1545 LTC Schultz is called by Mr. Tanner (Chief, Range Controfl.
Relates following information: 1. 396th Aviation Co (UT NG)
flew Nape-of-the-Earth missions 6-19 June 1976. MAAF has
all the flight plans. CPT Gray told Mr. Tanner the company
flew missions at least 10 miles from Orr Springs (later deter-
mined to be incorrect -- see Background Log).
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10 July 2. Hill Range Mjj n a~ e rnua t , USNG , Clover ( ui i t r o ] :
No fixed wing missions v.’ t- - rc scheduled during the 3—5
July l97b t imeframe. if no flights (DuD) are scheduled
the airspace is turned uvu~r to FAA , whose radar does not
cover 1 e,- level flights in Wig Moun tain ar ea.

3. Starting 2 July 1976 , security overflights wure conducted
over DPG by \L~AF p~ r su nnu1 .

4 . If information regarding National Guard acti vities
during December 1973- Jan uary 1976 is req uired we should
contac t Mr. Jim I)eal.

1600 LTC Schultz calls SGT Elkin s, MAAF Operations , to relay the
following message:

3 . Do not des troy any flight logs of National Guard
missions, and keep all we have on hand (regardless of
unit) until told otherwise. (These are normally destroyed
In 30 days.~

2. Have CPT ’s G ray and Beard call LTC Schultz regarding
any aircraft they may have sited during the i r  security
flight and any information they might have concerning
National Guard training flights .

1600 Sent Road Runner 1 and 2 into flat area south of burial Site 2
to look for horses. Mr. Deuel radios Timber Operator and
informs him that no horses could be found in the flats

1615 SGT Elkins calls: One other National Guird unit used DPG
air space for training durin g period of 7-15 June 1976 -- Aviation
Sec . HQ 115 FA GP (Wyomin g NG). He has flight plans for these
units. LTC Schultz instructed SGT Elkin s to insure that these
arc not destroyed.

1620 Call U.S. Army Aviation, SLC, to get phone numbers of 115th
FA GP and 396th Helicopter Company . They will cal back.
SGT Elkins provides name and tel ephone number -~f Ct? , 396th
Company , MA-i Maybe, 533-5014. Flight plans on file at MAAF
only s h w  airspeed , aircraft number , and MAAI-’ local training
fLig ht~ no locations or altitudes (later on locations are obtained——
..ee Background Log).
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10 -July 1700 Burial crew reports in from the field; 8 horses were buried,
one of which was an older carcass (~33, m c I  2).

1705 Mr . Hall and Mr. Anderson all briefed on support arrangements
for refueling BLM helicopter. They are told to call SGT Elidas
(3127) or SGT C rouse (2278) and they will provide necessary
service at MAAF.

1745 Mr. Hall gave latest coun t of dead animals at 50, plus three
sacrificed for samples and one which died before incident.

1800 Mr. Deuel visits Securi ty Office at Ditto to return the radio.
While there , the guard said that there was a stench near
Granite Mountain. Mr. Bud Cox reported to Security on 8 July
that he could smell something dead near where Victor and Tango
roads meet, but could not find anything. This will be checked out
by Mr. Deuei on 12 July.

1810 LTC Schultz talks to CPT Beard and CPT Gray referenc e over-
flights of 396th Aviation Co. and 115th FA GP:

1. They have overlays of Nape-of-the-Earth flights taken
by 396th and flight plans.

2. CPT Beard will make an MFR on a conversation he had
with the CO , 3 96th, MAJ Maybe and one of his pilots
concerning one occasion where they did overfly five
horses who happened to be in their path.

3. 115th FA GP flights were in the White Sage Flats area.

4. No other aircraft were spotted operating in the area
during overflights conduc ted 2 thru 6 July.

5. During these overflights horses normally seen in the
Wig Mountain area could not be spotted.

6. CPT Beard will call MAJ Maybe and advise him to
review his records for completeness.

7. All flight records at MAA F will be kept until further
notice.
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10 J u l y  l~~15 LTC S h u l t z  calls COL Toepel and b r i e f s  h i m  on J~~10
and l. ~~ T, en t r ies .

1 ~3U LTC Schultz is called l i v  Mr . I -~-:L r . The ii~ i i ~it i i n lie
wanted (see I 43:i entry) ~vill be available at 1300 hours on
11 Jul y 197G . He will eall LTC Schultz at home .

1900 LTC Schultz calls Mr. Tanner to give him update. He asks
that EOC call Mr. C. B . Olsen. EOC calls C .B. Olsen —-
no answer.

1900 EOC ceases operations.

1915 Mr. Deuel and Mr . Hansen compiled notes for  the daily log.
(While working on the notes , Military Police gave Mr. Deuel
and Mr . Hansen parking tickets for being parked in graveled
area west of the I&R Building, and east of the movie theatre.)
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A 1)MJ NISTRATIVE AND SUPPORT LOG

Date Time Action

11. July 1100 Ron Hall calls. He needs the name and telephone number of
aviation contac t for refueling. He is given SGT Elldns telephone
number by LTC Schultz.

(approx) 1400 Ron Hall needs a 3” pi pe cap. Someone has been removing parts
of their Orr Springs plumb in g setup and it is countering their
plans for developing water resources in the area. LTC Schultz -

calls LTC Wuerz . He contacts Geronj mo Construction Co .
(Contractor for housing maintenance) and Equipment Operations
Branch . LTC Wuerz comes up wi th a plugged elbow joint which -

is taken down to a BLM man at the airport.

1600 COL Toepel calls and leaves telephone number if needed this
evening. LTC Schultz gives update .

1700 Mr. Decker , BLM calls. LTC Schultz passes on information
that the following BLM inca visited DPG on these dates :

Andersen 20 May 1, 7 , 8 June
Dekker 7, 8 June
Kimber 20 May

I think this information is incomplete but it is all our security
records show.

1745 Dr. Plnkham leaves for day .*

1800 LTC Schultz leaves for day.

12 July 0800 Mr. Deuel has been having diff iculty locating horses identified
by helicopter. He comes up with the idea for the helicopter
crewchief to drop helium filled balloons with a weight. LTC
Wuerz says that Mr. Neel (Fire Chief), has a bottle of helium
and Fire Prevention Week balloons, plus the pipe shop has
scraps of pipe for use as weights. Mr. Deuel will pursue this
idea further with LTC Schultz .
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12 July U - ~~0 Meeting with Dr. Rotheiiberg, C()L Toepel , Ron Hall , Dr.
Pthkham , LTC Iteddin and LTC Schultz . I~L. l is provided
a copy of tlic proposed news release drafted by Dr. l{othenberg.
After some discussion Dr. Rotheni)erg calls Dr . Schoenlel i and
reads release over phone. Lvery ui c agrees to me - t at 1400
h ours today to coordinate rek~ase.

i\L~LJ McAlpin passes message to LTC Schultz that TECO M is
opening their EOC in response to “horse afiair”.

0~ 30 Mr. Woods talks with Dr. Rothenberg about the continuance of
locating and burying of animals ; former receives information to
discontinue until after meeting later today.

0835 Mr. Woods calls Mr. Coombs and tells him that no further action
is required at this time on locating and burying animals until
later today ; that Mr . Woods will call him if there are any other
requirements .

0840 Mr. Wood s contacts LTC Wuerz and tells him that no other action
will be taken for locating or burying animals unti l after meeting
later today .

0’~47 Mr. Wood s receives a telephone call from Ed Coucher saying
that he received a call from Dr. Pinkham on Saturday , 10 July,
requesting that they buy dry ice; that he purchased 600 pounds
(50 th. blocks) of dry ice from Carho Chemical Company, 1246
East 21st South, SLC ; contacted a Mr. D. Muiks, delivery
order M-2060.

0850 Mr. Wood s asks Dr. Pinkham about the dry ice; he requests
that Mr . Woods call Mr. Hereim to get details.

0855 Mr. Wood s calls Mr. Hereim; tells him that the dry ice is in
SLC to be picked up; LD needs dry ice containers for the dry
ice if they have them.

0857 Mr. Hereim calls Mr. Woods and says he has located some
styrofoam containers for shipment of the dry ice. Mr. Woods
requests he ship them to the Tvlotor Pool (MSG Dean).

0859 Mr. Woods calls \ISG Dean and gives him information on pick
up of dry ice; tells him if the containers are inadequate to use
blankets.
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12 July 0900 Ron Stauffer , Office of the Counsel General calls and asks
for progress report. lie is told of scheduled coordination
meeting this aftern oon. He wants to have information con-
cern ing BL M— D P G relationship.

0915 CPT Bush , JAG , Mr. Woods , LTC Schultz , call Mr. Stauffer
( 8- 2 2 7 - 4 3 45)  and provide him with a summary of the BLM-
DPG-H ill AFB agreement on Wild Horse Herd Managemen t.
He seems satisfied that management is a BLM responsibili ty .

0930 Mr . Woods calls LTC Wuerz for a plastic relief map of Orr
Springs area for the Surgeon General. LTC Wuerz says these
maps have been on order for about 6 months and are not ex-
pected for another 2 to 3 months. LTC Wuerz volunteers the
last one which is hanging in the Plant Engineering Branch
Office. The map is delivered to Mr. Woods’ office at 1145
on 12 July.

1000 LTC Reddin needs maps. Sonny Duel and Mr. Retford (F acilities
Engineering Division) will furnish these.

MAAF calls LTC Schultz; MAAF confirms 1245 Salt Lake City
pickup for Dr. Schoenfeld and party.

1100 Copies of the color prints are given to LTC Reddin.

1130 Mr. Deuel is instructed by LTC Schultz and Mr. Woods that
no action will be taken to bury a dead horse that is not accessible.

1150 LTC Wuerz delivers a handwritten copy of the diaries to Dr.
Plnkham at Headquarters Building. Dr. Pinkham will present
“requirements” still hanging fire to Dr. Rothenb erg later today
to determine which ones should be completed after today.

• Further actions may be indefinitely suspended.

1300 LTC Schultz passes instructions to Photo Branch . Dr. Rothen-
berg wants 3 copies (slides) of entire color slides . To be
charged to horse collection account.

1315 Mr. Tanner has messages from LTC Knight and MAJ Maybe
regarding their use of training areas in June 76 . A copy of
these documents will be sent to the QA office.
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12 - JHv 1330 ( ‘ I ’T Law identified l~~~ s in the color photo packages
provided to LTC Red d in (see attached sheet) .

U-IS LTC \Vuerz contacts Fire Chief Ned and verifies that dark
color~ d balloons and helium are available, if needed, for the
helicopter identification marker j or  dead horses.

1400 Meeting with COL Toepel , Dr. Rothenberg, Ron Hall , Dr.
Schoenfeld , Dr. Watkins, Dr. Spendlove, Mr. McColgan,
LTC Schultz , Mr. Howard , Mr. I-loran , Mr. Frei , LTC
Reddin , Mr. Jac k Reed (BLM PlO) , Mr . McRae , Mr. Glade
Anderson , Mr . Don Hardcastle , Mr. Lonnie Johnson , Mr. Fox ,
(Humane Society of U tah) and Dr. Osguthorpe.

Mr. Hall and Dr . Spendlove have disagreement concern ing
choice of watering hole by wild horses , upper or lower seeps.
Dr. Spendlove insists that the BLM water distrthution system
is not consistent with the natural inclination of the horses.
Mr. Hall stated that with the intense activity in the area horses
have adjusted to the situation and are now watering at Cain Spring.
Fifty-seven horses were counted at Granite. Mr. Hall says that
F I M  data does not show dehydration to be a factor and Dr.
Spendlove states that DPG lab data does show this to be a major
problem . Mr. Hall doesn’t believe that any more deaths will
be reported.

On 2-S—29 June Mr. Rigby observed a large number of horses
(in gan t condition and apparently choking) in dried up area S
On 1 July Glade Anderson observ ed 33-40 horses at Orr Springs .
Hypothesis: h orses stood around dri ed up hole , f inally decided
to move, were stressed , watered at Orr , died . Deaths were
due to stress .

In the morning interview, Mr. Howard and Mr. McRae gave
history of the spring development program (1230 hours on 12
July). No comments were made concerning cause of deaths.
BLM had not adversely affected water supply; lack of water
was not cause of death , summary of discussion with Channel 2 .
It appears to be a difference of opinion , which are examined as
follows:

“Dr. Schoenfeld -- Were horses seen by Mr. R igby the
same ones as those seen by Anderson on the 1st?
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12 July Dr. Spendlove -- They were filled with mud , indicating
they had eaten dirt trying to get moisture . Ho rses
watered -- some survived and some died of shock.
Horses, after being watered the previous day showed a
remarkable recovery . Ilematocrits -- vt~iy high. Blood
protein -- very high. Mares -- have no milk in udders .
Forty-eight hours after first drawings hematocrits went
from abnormal to normal or near normal .

Mr. Hall -- The horses Dr. Spendlove saw recovered
were still lethargic ; disagrees with Spendlove’s
conclusions .

Dr. Spendlove -- Ask toxicologist at University of Utah
to re-run DPG samples for independent appraisal of our
laboratory results. Wildlife survey vectors , soil , water ,
vegetation , tissues; no other leads other than dehydration.

Mr. -Howard -- Do we have reports on dehydration data ?

tar. Spendlove -- Yes , we have enough samples to split
one more time. Hematocrit taken 5, 6 , 7 and 9 July.

Dr. Watkin s -- Sudden deaths from dchydration ; improbable ,
should have been more lingering. Studs should have been
last to die, not first as did . Physiologi cal problem not
chemical , etc. Intermountain Laboratory’s report
indicated massive congestion in all vital organs , diagnosis
shock!! What shock? Heat -- limited water supply (but
adequate) -- exertion . BLM activity in area should not
have kept horses out of area , but perhaps limited hours of
accessibility. In June there was incre ased activi ty in the
northeast area -- what was the effec t of combined BLM
and Army activity -- additional movement or exertion;
high environmental temperatures; limited watering;
just before they died they panicked for 2-4 hours . Horses
that died 5 July died within 24 hours. Bloody foam seen
on most is caused by rap id breathing. Deaths that followed
were different in nature; died of circulatory collapse.
Stress theory vs. dehydration theory . Same blood sample,
same horse , different data .

Dr. Taylor -- No evidence of dehydration.
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l~ •July BLM theorizes that ckaths were due to limited water ,
exertion, water intoxication.

Mr. Howard -— Was the National Guard authorized to
be in the area?

COL Toepel -- No. No National Guard activity was
going on up there.

I’Jr. Howard -- The only activity in the area was BLM
(National Guard had potential to be in the area) .

Dr. Schoenfeld -- High temperatures, wanting to get
hack to normal waterholes, stressed by heat/moving,
dea th rapid, came into lounging areas and died, not
running; used to limited amounts of noise; choppers,
trucks, are part of normal activity they are used to.
Animals watering at night. Hot weather , movement ,
projec t disturbed them -- extensive dehydration based
on chemistry Spendlove has done , hematocrits , tissue
changes , paired samples taken by DPG , Intermountain
Laboratory , University of Utah per 9 July autopsy .
Dr. Ramsey, Rainona, horse from Ephrai m mountains
exhibited same characteristics, same death; domestic
horse. Others are dying in that same area.

- 
- LTC Reddin -- Dehydration ; stress,”

1545 Briefing for MG Griffity -- asked for lab reports and PAO
releases.

1600 Stress aggTavated by lack of water, human activity, weather, and
some other cause.

Received following from joint conference in SLC -- COL Toepel
and Mr. Howard healing their wounds and settling differences.
COL Toepel, LTC Redd in , Mr. Howard and Dr. Schoenfeld
present at meeting.

1~ 15 Draft press release passed out to conferees. Latest count on
horses dead —— 50 , of which 3 were sacrificed.

1700 BL~ -I needs third set of color prints . Dr. Schoenfe ld needs one
copy of prints .
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12 Jul y 1730 Meeting adjourned .

1800 LTC Schultz calls MAJ Br isker to provide information for
briefin g (13 July) for MG Griffith and LTG Sammett . Briefing
covered PAO , status of herds , lab work update and discussion
of BLM-DPG -Hill AFB wild horse agreement. Dr. Roth enberg
and COL Toepel have notes LTC Schultz worked from.

13 July Dr. Salomon turns in report to Dr. Rothenberg. Hematocri t
data should be there showing electrolyte values not converted
to mg/l for horses associated with Orr Springs area.

14 July 1100 LTC Schultz returns MAJ Briskers phone call (TECOM EOC).

~‘ollowing inform ation is passed on:

1. Watering area completed by BLM 13 May 76.

2. Lpgs and stakes shown in one photo were preparations
for BLM ’s proposed water trap to be built in the area.

3. Artillery and imp act area bounded by following
coordinates: 414436

456398
403346
456346

4, Artillery firing points used in National Guard
training:

Point Coordinates Point Coordinates
514R 493503 522 468519
514 492500 521 461519
513 488501 501 467504
512 485501 701 447486
511 482503 702 452482
523 475519 703 460477
503 476508
502 472506

1100 LTC Schultz tries to return Mr. McRae’s telephone call --
gets wrong number.

- -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~~~~~
-
~~ - - - ~~~—— 



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
~~~~~ 

-

14 J u ly  1115 CPT Bush contacted by LTC Schultz . He will fac simile a
copy of the 197~ BLM -I)PG— I1i l1 AFB horse management
agreemen t to M A r  Brisker , TECO M.

1120 LTC Schultz calls Mr. McRae at ~24—1~ 4 ~~. No answer.

16 July 0930 Statements f rom 1ti~~ y and Gourley arrive.

0950-1010 Mr. Clarence Thompson (Special Investigator with 1~LM)
interview s Dr. Pinkham and Dr. Adams .

1100 LTC George Reddin briefed Drs. Pin kham and Adams on his
findings before departing for Ft. Leonard Wood, Missouri.

19 July 1000 Mr . Glade Anderson , BLM , reports to Dr . Adams that he
would like to take saddle horse into vicinity of Orr Springs
to look for more dead horses. He was told to inform Security
and Range Control of his intentions.

1100 Mr. Paul Howard (State Director of BLM) accompanied by Mr.
Ron Hall , arrives at COL Toepel’s office for helicopter over-
flight of Orr Springs area. Personnel on flight are COL Toepel ,
Mr. Howard , Mr. h all , Mr. Mark Endsley (PlO) and Dr. A . P.
Adams . Overflight visits made to White Rock Spring, Cochran
Spring, Or Springs (where setdown occurs), Cane Spring,
(spring northeast of Orr Springs), Wig Mountain mud hole ,
Black’ s Lake and return to English Village.

While at Orr Springs it is evident that weekend rains had
greatly increased seepage at several points in the area. Water
~-as running from water trough overflow to basin below at Orr
Springs . Evidence by tracks of two horses drinking at overflow
of Orr Springs basin . No tracks near BLM water trough .
Runoff had replenished water supply at Wig Moun tain mud hole.
Evidence of horses in the area. Weather was cooler and pleasant.
Horses observed on plain below Bitter Springs and also in the
vicinity of Cane Springs. Mr. Anderson arrived with horse and
truck at Orr Springs at about 1200 hours . ~-Ir. Howard said very
little, mainly indoctrinated by Mr. Hall.

Mr. R. Davis, Mr. Green and CPT Maxwell come up from
Baker Lab by 4—wheel drive truck to meet the party and provide
any information requi r ed . CPT Maxwell said mosquito and

L L~~~L



19 July animal traps were set each evening and collected early each
morning. Mr . Howard suggests that trapping vicinity in the
area be curtailed to once a week from here on out. COL
Toepel replies he would take suggestion under advisement
and confer with scientists working on problem to see if such
a course were advisable.

20 July 1000 Mr. Louis C. Stover from U.S.Army DARCOM Installations &
Services Activity, Roc k Island , Illinois , arrives in company
with Mr. Sonny Deuel to investigate possible involvement of
encephalitis in mosquitoes and horse deaths. Mr . Stover
spends rest of day and 21 July with Mr. Deuel on non-horse
related matters and makes appointment with Dr. Adams, Mr.
Crane and Dr. Stark for 22 July, 1030 hours , at Baker Lab.

1120 Supposedly a member of the U tah Mustang Association, Mr.
Kent Gregersen of 2260 West and 4805 South, reports in the
July 20 issue of the Salt Lake Tribune that he had been to Orr
Springs Sunday (18 July 1976) and that flags on the stakes near
Orr Springs would keep wild horses away. A check with Security
reveals that Mr. Gregersen was not cleared to Orr Springs on
18 July . (Mr. Gregersen was there also without l~iowledge of
BLM, but Mr. Glade Anderson of BLM did note Monday, 19
July , shod horse tracks coming over the pass from the
direction of Cochran Springs.) COL Toepel asked that
Security call Mr. Gregersen and advise him of proper pro-
cedures to gain base access. CPT Lewter calls Mr. Gregersen
and queries him about his access to Orr Springs and advises
him of the procedures to gain proper access.

1500 Dr. Donald Bode’, University of Utah and former Commander
of Dugway Proving Ground, calls Dr. Rothenberg and states
that an article in “American West”, July issue, states that
Rattleweed (locoweed) when eaten by horses makes them so
they will not drink and will die of thirst . Request Dr. Bode’
to send a reprint of the article since it is not available from
the University of Utah Library.

21 July 0900 Mr. Glade Anderson of BLM shows up at main gate with two
women representing Predatory Animal Protection Agency.
They give names of Ms. Norinda Burbidge and Ms. Sandra
Joe Josie. They state they have come out to check Humane

45 

—*—.--——~-———— — ——- ,—.———- ~~ —- — -——-— — _.i._._.._._.._ _~
___.___________ _ _______ _ — —— -——- -- — — —-—S ~~~~ _-_~_-- _ ___-____ -~- — ~~~

___
~ ~~~~~~~~~~~~~~ -~~~_ ._ _ _ .  ._t__ —



_ _ _ _ _ _ _ _ _ _  — -~-- - - ~~~~~~~~~~~~~~~ —-~~~~ -~~-

21 July Society claims that Compound 10-80 may have poisoned
the horses . Accompanied to site by CPT Maxwell to Orr

- Springs. They conclude that Compound 10-80 was in no way
- involved in the horse incident. They also note fresh coyote

tracks in vicinity of Orr Springs and maggots and flies near
wa ter; and blood remains of one of dead horses , which is -

strong evidence of no Compound 10-80 in horse tissues.
Depart are a appr wdmate ly 1300 hou rs.
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- I DPG AIR TRANSPORTATION SUPPORT

Date Time Action

30 Jun 1500 CPT Beard , SGT Crouse and Mr. Raymond Morales
(~-!edic) make routine (weekly) fenceline over-
flight. Crew is not looking for horses, None
is seen.

2 Jul 1930 CPT Gray and SGT Crouse leave Michael Army Air
Field (MAAF) for first overflight of weekend.

1940 Arrive at Health Clinic pad to pick up two Military
Police (MP ’s).

1950 Complete flight of Cedar Mountain fenceline and
head for Granite Mountain. Flight path is
approximately two miles to the southeast of Orr
Springs. Crew is not looking for horses. None
is seen.

2030 Arrive MAAF ; tertainate overflight.

3 Jul 0730 CW3 Keen and SP5 Taylor leave MAAF for second
overflight of weekend . Follow sane flight pattern
as above, except fly over Orr Springs. Crew is
not looking for horses. None is seen.

0830 Arrive MAAF ; terminate overflight.

1930 CW3 Keen and SP5 Taylor leave MAAF for third over-
flight. Follow same flight pattern as second
overflight. Crew is looking for horses.

1950 Two to three horses are observed lying down in
the north gully at  Or r Springs (assumed to be
resting, as is cou~non with horses). No motion
is detected . Approximately another 20 horses
are standing nearby. They would not have been
able to detect the carcasses found later under
the trees .

2045 Arrive MAAF ; terminate overflight.

4 Jul 0530 CW3 Keen and SP5 Taylor leave MAAF for  four th
ove rflight of weekend. Follow same f l igh t

- 
- 

pattern as second overflight.
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0550 ~~t ice t h t L ~ to iiv~ horses on their sides in the
:~~rth gu l ly  ~ t Orr  Spr ings . A ..;~ 1u , this Is not
deemed unu s :.~1.

0630 Arrive MAAF; terminate overfli ght.

1920 CW3 Keen and SP5 Taylor leave NAAF for fifth over-
flight o~ weekend. Follow same flight pattern as
on second overfli cht to the point of Orr Springs .

1930 Arrive at Health Clinic pad. Pick up E4 Daniel
and E3 McDona ld (NP ’s).

1940 Upon ar rival a t Orr Spr ings , one horse is observed
with its feet sticking up iii the air. Approxi—

1941 mately 12 other horses are down. Immediately
notify Security who notify Military Police.

1945 MP’ s call CPT Lewter (SO). CPT Lewter calls
1950 COL Templeton (Acting Commander).

1955 Terminate overflight. Go to hospital pad to pick
up CPT Lewter , CPT Lee (Post Veterinarian) and
Mr. D. Faux (Security Supervisor).

2015 Return to Orr Springs , drop of f  CPT Lee and
CPT Lewter , E4 Daniels and Mr. Faux.

2115 Leave site for MAAF to pick up Mr. Oyler (SA),
Dr. Stark and Dr. Pinkham (MT—L—E) .

2140 Leave MAAF for site.

2145 Arrive at site. O~ serve approximately 15 horses
frightened by helicopter upon take off. All appear
to be running vigorously .

2255 Leave site.

2257 Observe one dead horse and five live horses (emaci-
ated) at mud hole (now dried up) north of Baker and
just south of Wig i\Iountain .

2300 Arrive MAAF; terminate flight ..

~OT E: No evidence of human activity was detected on overflights; gates were
closed and no vehicle tracks observed. No other way to get over
cedars short of on foot or horseback or through DPG.
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DPG AIR TRANSPORTATION SUPPORT

Date Time Action

5 Jul 0730 CW3 Keen and SF5 Taylor leave MAAF for health
clinic pad.

0740 ArrIve at health clinic pad. COL Templeton ,
Dr. Stark and Dr. Pinkham , Mr. R. Davis (MT—L—E),
ES Underhill (HP), Mr. Glade Anderson (BLM),
CPT Lee , E3 Washington (HP) on board .

0745 Leave health clinic pad.

0755 Arrive MAAF. Dr. Stark and Mr. Davis leave to
pick up key to Baker and obtain four—wheel drive
vehicle to get into Baker.

0800 Leave MAAF for Baker.

0805 Arrive Baker. Dr. Pinkham leaves.

0806 Leave Baker, travel to Granite Mountain. Observe
canyons on northeast side of Granite Mountain.
An average of seven to ten horses per herd. All
horses appear healthy. No other horses seen else-
where on Granite , which was completely circled.

0815 Leave Granite Mountain and follow road from Baker
to Orr Springs. Observe the sane dead horse at
the mud hole north of Baker. No live horses seen.
Observe coyote running in gully approximately one
mile south of Orr Springs.

0820 Arrive at Orr Springs . Dr. Lee, E3 Washington and
Mr. Anderson depart.

0825 Leave Orr Springs with CW3 Keen, SP5 Taylor ,
COL Templeton and E3 Underhill for surveillance
of other known horse localities.

0840 Over North Wig area. Observe a single herd with
approximately five horses in foothills. All
appear healthy.

0850 Fly to West Rydalch Canyon; observe approximately
ten horses. All appear healthy.

3
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5 Jul 0900 Fly to eastern side of Cedars ; observe another

herd ..ith approximately seven head. All appear
1~ealthy.

0910 Fly to Cain Springs . Observe no horses.

0915 Arrive MAA F for refueling and contact with
LTC Schultz and CPT Lewter.

9930 Pick up Mr. Oyler and Mr. Stephens (DPG
photographer); leave MAAF for Orr Springs.

0935 Arr ive Or r Springs , drop off COL Templeton.
Pick up E5 Underhill.

1180 Leave Orr Springs for health clinic pad . Take
~~QO

1145 Arrive at health clinic pad. Drop off MP’s.

1150 Leave hospital pad for Salt Lake City (SLC).

1230 Arrive helicopter pad at SLC National Guard.
Pick up Mr. Nieholes.

1300 Arr ive helicopter pad at Ogden National Guard.
Pick up Dr. Schoenfeld.

1400 Arrive at NAAF; refuel. CPT Beard and SP Ring
take over flight. SF5 Taylor departs; Mr. Keen
remaIns.

1435 Leave MAAF .

1440 Arrive at~ Orr S p r i n g s . Dr. James Schoenfeld ,
Utah State Veterinarian and Mr. Craig Nicholes
(State Division of Health , Bureau of Disease
Prevention) are off loaded.

1445 Leave Orr Springs. Observe two herds of hor~es.
One not far from Orr Sp;ings is not frightened
by helicopter , stays under junipers; otfier herd
farther south (probably same herd spotted at 0840
by three— man crew (background , administrative and
supporting).

4
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DPG A I R  TRANSPORTATION SUPPORT

Date Tine Ac t ion

5 Jul 1450 Arrive MAAF , Mr. Keen departs.

1455 CPT Beard and SP Ring leave MAAF .

1500 Arrive Orr Springs.

1600 Depart area ; COL Templeton , Mr. J. Oyler ,
Mr. R. Stephens , Mr. Nichols and Dr. Schoenfeld .

1605 Arrive MAAF ; drop off Mr. Oyler and Mr. Stephens.

1610 Leave MAAF for health clinic pad.

L 1.625 Arrive health clinic pad ; COL Templeton departs.

1630 Return Dr. Schoenfeld and Mr. Nichols to home
to station.
1830

1830 Return to MA.AF; terminate flight.

6 Jul 1000 CPT Gray, CPT Beard and SOT Crouse (pilots and
crew) pick up Dr. Watkins , Mr. McRae, Mr. Anderson
and CPT Law (DPG plant expert) at health clinic
pad; fly to MAAF and pick up Dr. Spendlove and
Ogden Kraut (DPG photographer).

1020 Fly to site and drop off passengers.

1025 Dr. Spendlove, Mr. Kraut and CPT Law remain
to behind ; rest of passengers go on overflight.
1205 Upon takeoff, observe one dead horse (buckskin

stud) just to northwest of Orr Springs. Then
observe approximately 25 head at Bttter Springs
and two carcasses. Some of the live horses
appear to be in good condition ; others in poor
condition. Those in good condition do not run
when helicopter approaches. East of Orr Springs
there is one carcass in wash, and two to three
others in the area. One with collar (seen the
day before) is very weak. Fly to Wig Mountain
which is circled with no sightings, alive or
dead. Pass over mud hole just south of Wig
Mountain; two carcasses there now. Iwo healthy
horses on flats south of Wig. Fly to Cain,
Cochran and White Rock Springs; no horses, alive
or dead. Pilot receives call to pick up
Dr. Taylor in SLC; head for MAAF .
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Action

6 .Jt. - l 1210 ~~turn to ~~~~~ Lr ~ ~f passengers.

12 15  F ly  to SLC ~,ir~ ort , . t i o n a L  Guard  he l ipad , to
pick up Jack Taylor (State Pathologist).

13 5 ~ Helicopter returns from SLC with Dr. Taylor;
stops at Baker to pick up Dr. Spendlove and
proceeds to site.

l:~-turn to site.

1500 Fly to Stark Road and Tango ; passengers :
L~r. Tailor , Dr. Sp~~ ciove , Mr. Kraut , to
observe horse reported to have p u n c t u r e
wound . While enroute , observe 35—40 horses
in tamarack trees below Orr Springs); appear
okay , but too far fir certain observation.
They all react toward helicopter in normal
ranner. T~ n dead horses also at Bi t te r
Spr ings .

1530 ~r. Kraut r~-~ ains at Stark Road; fly back to
site to drop off Dr. Taylor; overflight on
rest of installation and Skull Valley ; no
carcasses seen. Herd of six to eigh t ho rses
not seen on White ~ ,e Flat today.

1630 Dr.. Spendlove. is drc ;ped off at health cl inic
pad.

1945 Dr. Taylor is dropped off at SLC International
Airport ~at1ona1 Guard pad.

1905 Return to MAAF empty.

6
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DPG AIR TRANSPORTATION SUPPORT

Date Time Action

7 Jul 0730 CPT Beard and SCT Crouse fly to SLC National
Guard helipad , pick up Dr. Schoenfeld and
Dr. Kiover , Veterinary Services , APHIS ,
US Dept. of Agriculture.

0900 Return to English Village ; drop off passengers
at health clinic pad.

0940 Return to MAAF for refueling.

0955 CPT Beard , CPT Cray and SGT Crouse return to
health clinic pad.

1130 Fly first group of reporters to site.

1138 Drop off group at site:

1~r. Schoenfeld
Mr. McRae
~r. Klover
Mt. Frank Bourgholtzer, NBC , Los Angeles
Mr. Richard K. Smith, NBC , Los Angeles
Mt. Phil Muellar, KSL TV, SLC
Mr. Roger Andrews, NBC , Los Angeles

1150 Fly back to MAPS empty. Observe two carcasses
in base of gully approximately 800 yards south-
east of upper Orr Springs, one with a collar
(probably same as one spotted in the first group
of horses driven by the upper springs on 5 Jul).
Observe six to seven herds of live horses of
four to five head each at Bitter Springs. They
appear healthy but are too far away for accurate
observation. These herds observed during remain-
ing flights.

1215 Pick up second group at MAAF.

7
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I i ~~ Action

u l  1.:O Drop O l t  ~cou d ~;r . :; at  s i t - :

Dr .  M . A. Hot  e h ~~r~
Mr . David ~~~~~~~~~ KTVX , SLC
Mr . Jack Allison , KCTV , SLC
Mr . Carry S. Moes , As scciated Press , Los Angeles
Mr . Pc0~~rt S. Halliday , Salt Lake Tribune
Mr . Stcv Horan (PAO , DPG)

1250 Leave site empty .

1235 Return to MAAF .

12i.0 Pick up third group ~ t MAAF.

1245 Drop off third group at site :

COL Templeton
Ms. Barbara Grossman , KUTV , SLC
Mr. Randy Kiplinger , KUTV , SLC
Mr. Duane Cardall , KSL TV , SLC
Mr. Ron Eisenbardt , KSL TV , SLC
Mr . Ron Hall , BLM

1300 ~ake three trips back to ‘JAAF to return reporters .
SCT Crouse remains at site on last trip back.

1330 Reporters are met by bus at MAAF. Remain in field;
SOT Crouse , COL Te mpl eton , Dr. Rothenberg and
Mr. Horan.

1400 The helicop ter goes down for maintenance on fourth
trip out (to pick up COL Templeton ’s party).
LT Graham (DPG Adjutant) is brought out to site.

1405 EOC dispa tches vehi cle to back haul per sonnel
from site and requests Hawthorne Aviation people
to repair aircraft.

1445 MP vehicle pulls up — Amber 20. Takes back
Dr. Rothenberg and Mr. Horan.

8
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DPG AIR TRANSPORTATION SUPPORT

Date Time Action

7 Jul 1515 Ron Hall comes out with BLM vehicle.
CCL Templeton and LT Graham ride back with
Mr. Hall.

1520 Maintenance truck comes out; checks out aircraft.

1540 HelIcopter departs area to MAAF.

1545 Returns to MAAF. Rest of party rides back in
maintenance vehicle.

1600 Arrives at MAFF.

1615 CPT Beard flies U—8 fixed wing aircraft to
ILC National Guard helipad. Drops off

~rs. Schoenfeld and Kiover.

1900 Return to MAAF. Terminate operations.

8 Jul 1230 CPT Beard and CPT Gray depart MAAF for Ft. Collins,
Colorado with Dr. Stark and Specimens for
Communicable Disease Center.

2100 Return to MAPS.

9
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