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I .  SUMMARY AND RECOMMENDATIONS 

A comprehensive review was made of t h e  procedures, t a l e n t s ,  monitor- 
i ng  equipment:, f a c i l i t i e s ,  and s a f e t y  r e g u l a t i o n s  used by the  Army t o  
support  chemical test  a c t i v i t i e s  a t  Dugway Proving Ground. Problem 
a r e a s  i n  the  s u b j e c t s  of ecology, toxicology, chemistry,  f a t e  of chem- 
i c a l s  i n  the  environment, meteorology, community r e l a t i o n s  and pub l i c  
information were discussed i n  g r e a t  d e t a i l .  It i s  the  judgment of t he  
Conunittee t h a t  c u r r e n t  procedures and p r a c t i c e s  a r e  sound and adequate 
f%? f i e l d  t e s t i n g  c e r t a i n  c l a s s e s  of chemical agents  and munitions.  
However, a d d i t i o n a l  s t e p s  must be taken t o  in su re  the adequacy of these 
p-rocedures and p r a c t i c e s  when f i e l d  t e s t i n g  o the r  s p e c i f i c  c l a s s e s  of 
chumical agents  and munitions.  

I. 

A. Tes t  L imi t a t ions  

1 .  Discussion. I n  terms of d e s i r a b l e  s a f e t y  r e s t r a i n t s ,  
chemical tes t  programs can be i d e n t i f i e d  under one of f i v e  headings.  
These headings a r e  r i o t  con t ro t  a g e n t s ,  i ncapac i t a t ing  agen t s ,  non- 
p e r s i s t e n t  l e t h a l  agen t s ,  p e r s i s t e n t  l e t h a l  agents ,  and new agents .  
Under the  l a t t e r  heading (new agen t s )  f a l l  those f u t u r e  tes t  programs 
i n  which the  newness of t he  agent  may r e q u i r e  s p e c i a l  s a f e t y  r e s t r a i n t s  
and t h e r e f o r e  w i l l  no t  lie addressed by t h i s  Committee. Current operat-  
ing p r a c t i c e s  and r e s t r a i n t s  are adequate t o  support  a l l  tests c u r r e n t l y  
programed under the f i r s t  t h r e e  headings.  
l y ing  the  s a f e  conduct of any chemical tes t  is  the eventual  dep le t ion  
and d i l u t i o n  of t he  t o x i c  mater ia1,by n a t u r a l  processes by the  downwind 
travel of t he  cloud over  c o n t r o l l e d  a r e a s .  A t  Dugway, t he  l a r g e s t  con- 
trolled a rea  is the  s a l t  f l a t s  a r ea  t o  the  northwest of t he  major tes t  
g r i d s .  (See Appendix A) ThereEore, l a rge  s c a l e  t e s t i n g  of persistent 
l e t h a l  agents  should be designed and executed i n  a manner which in su res  
the  dep le t ion  and d i r u t i o n  of t he  cloud wi th in  the  c o n t r o l l e d  s a l t  f l a t s  
a r e a .  Tnis r e s t r i c t i o n  should remain u n t i l  s t u d i e s  of vege ta t ion ,  soils, 
and w i l d l i f e  and an  increased Dugway meteorological c a p a b i l i t y  i n d i c a t e  
t h i s  r e s t r i c t i o n  can be modified s a f e l y .  

The b a s i c  p r i n c i p l e  under- 

2 .  Recommendations. The Committee recommends t h a t :  

a .  Test ing of r i o t  c o n t r o l ,  i ncapac i t a t ing  and non- 
p e r s i s t e n t  l e t h a l  agents  and munitions be resumed withvuL modif icat ion 
of c u r r e n t  p r a c t i c e s  and s a f e t y  procedures. The s c a l e  of tes t ing  must 
be c o n s i s t e n t  with a v a i l a b l e  tox ico log ica l  information s o  a s  t o  reduce 
t o  a m i n i m u m  the  p r o b a b i l i t y  of harmful e f f e c t s  t o  man, representa-  
t i v e  indigenous animals and domestic l i ves tock .  



b. Test ing of p e r s i s t e n t  l e t h a l  agents  and munitions in 
q u a n t i t i e s  of agent not  t o  exceed the  equiva len t  of one a r t i l l e r y  round, 
rocke t ,  o r  mine be resumed without  modif icat ion of cur ren t  prac t ice6  and 
s a f e t y  procedures. me s c a l e  of t e s t i n g  m u s t  be cons i s t en t  with a v a i l -  
a b l e  tox ico log ica l  information 80 as t o  reduce t o  a minimum the  probabi l -  
i t y  of harmful e f f e c t s  t o  man and r ep resen ta t ive  indigenous animals and 
domestic l i ves tock .  

c .  Plans of t e a t  f o r  programs invo lv ingpe ra i s t en t  l e t h a l  
agents  i n  q u a n t i t i e s  g r e a t e r  than those s p e c i f i e d  i n  2b, above, w i l l  
spec i fy  res t ra ints  i n  scope of t e s t i n g  and meteorological r e s t r i c t i o n s  
needed t o  comply with the  fol lowing c r i t e r i a :  
remain in e f f e c t  u n t i l  reviewed by a permanent Chemical Safe ty  Conunittee 
recommended elsewhere i n  t h i s  r e p o r t ) .  

(These r e s t r a i n t s  should 

(1) The combination of windspeed, r e l ease  he ight ,  and par- 
t ic le  s i z e  s h a l l  be con t ro l l ed  to  provide maximum deple t ion  of t he  cloud 
wi th in  the  i n i t i a l  downwind t r a v e l  per iod.  
he igh t s  g r e a t e r  than 300 f e e t ;  a l s o  no s i g n i f i c a n t  f r a c t i o n  of the  agent  
cl-oud shall be composed of particles smaller  than 100 microns in size. 
P o s i t i v e  c o n t r o l  of agent  dissemination w i l l  be maintained by automatic 
flow devices ,  radar and r ad io  contro1,by establishment of l i m i t a t i o n s  on 
t o t a l  quan t i ty  of agent d ispersed  and o the r  a v a i l a b l e  means when high 
performance a i r c r a f t  are used f o r  dispensing tox ic  chemical agents  havfng 
p rope r t i e s  equiva len t  t o  those of t he  nerve agent VX. 

No r e l e a s e  s h a l l  be made a t  

- 
(2) ! h e  cloud s h a l l  remain i n  a sec to r  between north and 

northwest of the  t e s t  area and not c ros s  U. S. Highway 40 f o r  a t  l e a s t  
t h ree  hours.  

(3) The windspeed a t  s tandard  m~mometer  a l t i t u d e s  (10 t o  
30 f e e t )  s h a l l  be as low as poss ib le  but  no st ronger  than 15 miles per 
hour.  

-. . 

(4) No thunderstorms s h a l l  be preaent w i t h i n  100 mi les  of 
the test S i t e  a t  r e l e a s e  time nor pred ic ted  t o  occ& wi th in  100 miles of 
t he  cloud t r a j e c t o r y  f o r  a t  l e a s t  8 hours from a c t u a l  r e l e a s e  t i m e .  

(5) Confidence i n  the  weather f o r e c a s t  s h a l l  be h igh;  t he re  
must be pas t  experience demonstrating the  r e l i a b i l i t y  of pred ic t ions  from 
s i m i l a r  weather s i t u a t i o n s .  
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B. Toxicological  Research 

1. Discussion. Knowledge of the  t o x i c i t y  of any compound 
t o  be r e l eased  i n t o  the  environment during tests a t  Dugway Proving 
Ground i s  an important pa r t  of the  p r e t e s t  eva lua t ion  of the chemical. 
The s a f e t y  of t he  people and animals l i v i n g  not  only i n  the  immediate 
a rea  of t h e  test but a l s o  wi th in  seve ra l  t e n s  of miles of the  poin t  of 
r e l e a s e  of the  compound must be considered along with the  aggress ive  
c h a r a c t e r i s t i c s  of the  chemical. Much o f  t h i s  information is a l ready  
known. However, t o  i n su re  t h a t  a l l  e s s e n t i a l  knowledge gaps a r e  f i l l e d ,  
innoediate s t e p s  should be taken t o  obta in  necessary tox ico logica l  i n fo r -  
mation on a l l  chemical agents  t e s t e d .  

2 .  Recomnendations. l h e  C o m i t t e e  recommends t h a t :  

a .  Determination or es t imat ion  be made of the  tox ic  
and l e t h a l  a c t i v i t i e s  of s i n g l e  and repeated doses of the  chemical by 
intravenous,  intramuscular ,  sub-cutaneous, oral ,  i nha la t ion ,  and cutan-  
eous i n j e c t i o n  or a p p l i c a t i o n ,  on humans or animals,  including labora-  
to ry  spec ie s ,  economically important spec ies  i n  the  v i c i n i t y  of Dugway 
Proving Ground (DPG), and r ep resen ta t ive  w i l d  spec ies ,  l i v i n g  on or  
near  DPG, of both sexes and r ep resen ta t ive  age bracke ts ,  and on preg- 
nant females. 

b .  Toxic i ty  and pe r s i s t ence  of res idues  of the  com- 
pound on test sites and o ther  a reas  of Dugway Proving Ground be d e t e r -  
7 , ined ,  

c .  Determination o r  es t imat ion  be made of the  tox ic  and 
l e t h a l  a c t i v i t i e s  of repeated o r a l  and cutaneous doses during the  per iod 
of pers i s tence ,  of t h e  chemical and its res idues ,  on humans or animals 
of both sexes and of a l l  ages ,  and on pregnant females. 

d .  E_stimation be made of t he  add i t iona l  i n s u l t  due to  
the  chemical i n  forag ing  animals t h a t  have partaken a l ready  of known 
poisonous forage p l a n t s ,  halogeton f o r  example, indigenous t o  the a rea  
of the  t e s t i n g  f a c i l i t y .  

C .  Environmental S tudies  

1. Discussion. Knowledge of t he  e f f e c t  of indigenous vege- 
t a t i o n ,  s o i l  and water a t  t he  Proving Ground and i n  ad jacent  a r eas  on 
the  behavior and f a t e  of chemical agents  i s  an i n t e g r a l  p a r t  of the  
s a f e t y  requirements f o r  c u r r e n t  types o f  t e s t i n g  a t  Dugway and w i l l  be  
c r i t i c a l l y  important for f u t u r e  t e s t i n g  with high performance weapons 
systems. E f fo r t  should be expanded t o  ob ta in  necessary information on 
the  f a t e  i n  the  environment of a l l  chemicals t e s t ed .  
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2.  Recomendations. The Corn i t t ee  recornends t h a t :  

a .  Determination be made of t he  presence and p e r s i s t -  
ence of t ox ic  r e s idues  of chemicals upon indigenous vegeta t ion  and of 
t h e i r  absorp t ion  from the  s o i l  by indigenous p l a n t s ;  whether t he  p l an t  
decreases  o r  i nc reases  the  t o x i c i t y  of t he  chemical a f t e r  its absorp- 
t i o n  i n t o  the  p l an t .  Absorption, uptake and metabolic trans€orroetion 
by the  p l an t  muat be afudied f o r  each ind iv idua l  chemical agent .  

b. Determination be made of the  presence and p e r s i s t -  
ence of the  compound i n  s o i l  and i n  water supp l i e s ,  including snow, a t  
a l l  seasons of the  yea r  in the neighborhood of the  t e s t i n g  s i t e .  

D. Monitoring f o r  Chemical Agents 

1. Discussion. Dugway Proving Ground has  supported a 
s i z a b l e  ecology and epidemiology program over the pas t  seventeen yeara 
covering the  Proving Ground and surrounding a reas .  
been designed p a r t i c u l a r l y  t o  r e l a t e  t o  the  b io log ica l  t e s t i n g  t h a t  has  
been conducted a t  t he  F'roving Ground. As a result of t he  sheep dea ths ,  
Dugway should not only cont inue t h i s  ecology and epidemiology e f f o r t  
bu t  should e s t a b l i s h  an  adequate monitoring program designed t o  d e t e c t  
t he  en t ry  of chemicals i n t o  the  n a t u r a l  environment outs ide  the  bound- 
a r y  of DPG and the  a c t i o n s  of these  chemicals on the  na tu ra l  animal 
populations r e s i d e n t  there .  The Committee be l ieves  tha t  t h e r e  a r e  two 
i n t e r r e l a t e d  monitoring systems requi red :  
de t ec t ion  of a substance and the  second based on ecologica l  e f f e c t s .  

2.  Recommendation. The C o m i t t e e  reconmends t h a t :  - 
Deseret  Test  Center develop monitoring systems both 

This program has  

one based on t he  i m d i a t e  

wi th in  and outs ide  the  boundaries o f  Dugway Proving Ground f o r  base l ine  
data  c o l l e c t i o n  and to d e t e c t  the  presence of or  v e r i f y  the  absence of 
chemical agents  by both immediate responsive methods and by ecologica l  
monitoring. The system should be developed i n  coord ina t ion  with the  
Utah S t a t e  Department of Health and o t h e r  approprfa te  Utah S t a t e  and 
Federal  Agencies. 

E. C m u n i t y  Relat ions 

1. Diecusaion. 

a .  Cornunity r e l a t i o n s  is an e s s e n t i a l  p a r t  of any 
s a f e t y  program of the  Deseret Test Center .  Even though a l l  precaut ions 
a r e  taken during t e s t i n g  of chemical agents .  s a f e t y  planning m u s t  ac- 
count f o r  t he  remotest  p o s s i b i l i t y  of exposure t o  humans, animals, and 
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vegeta t ion  o f f -pos t .  
a s  an  e s s e n t i a l  pa r t  of the  s a f e t y  program is t o  seek and obta in  p a r t i -  
c ipa t ion  i n  the  development and maintenance of any s a f e t y  plan involving 
o f f - p ~ s t  p ro t ec t ion .  
leaders ,  such a s  S t a t e  o f f i c i a l s ,  of the sa fe ty  procedures involved i n  
the t e s t s  themselves; t he  remote p o s s i b i l i t y  of of f -pos t  contamination; 
and the  of f -pos t  precaut ions taken, i . e . ,  monitoring t o  detect contami- 
na t ion .  It should a l s o  include the  development of a plan of ac t ion  with 
appropr ia te  c m u n i t y  l eade r s ,  po l i ce ,  physicians,  e t c . ,  i n  the  surround- 
i n g  a rea  i f  f o r  any reason the  s a f e t y  of human beings,  animals or  vegeta- 
t i o n  has been jeopardized.  

The s u r e s t  way t o  have sol.id community r e l a t i o n s  

This should include knowledge by some cornuni ty  

b .  Without community involvement i n  the  plan f o r  o f f -  
post s a f e t y  a t  the  Deseret Test  Center ,  Utah S t a t e  o f f i c i a l s ,  cornuni ty  
l eade r s ,  and the  publ ic  must r e l y  on assurances of the  U. S. Amy t h a t  
a l l  precautions have been taken and t h a t  t he  t e s t i n g  is completely s a f e .  
Experience has shown i n  o ther  s i t u a t i o n s  t h a t  assurances given by the  
t e s t i n g  group re inforced  by assurances of knowledgeable S t a t e  o f f i c i a l s  
and community l eade r s  a r e  more r e a d i l y  acceptable  by the publ ic  a t  l a rge .  

C .  m e r e  a r e  t h r e e  e s s e n t i a l  p a r t s  t o  good cornuni ty  
r e l a t i o n s  i n  the  o f f -pos t  s a f e t y  plan of Deseret  Test  Center .  F i r s t ,  
there  is the  need f o r  knowledge, both general  and technica l ,  on the 
pa r t  of c e r t a i n  o f f i c i a l s  of the a c t i v i t i e s  of the Test  Center ,  the  - 
sa fe ty  procedures, and the  of f -pos t  s a f e t y  plan t h a t  has been developed. 
Second, there  is t h e  need f o r  j o i n t  o f f -pos t  monitoring by both Deseret  
Test  Center and Utah S t a t e  a s  p a r t  of the  sa fe ty  operat ion.  
there  is need f o r  the development of a meaningful plan of ac t ion  i n  t h e  
S t a t e  i n  the  unl ike ly  event of o f f -pos t  contamination with chemfcal 
agents .  

And f i n a l l y .  

2 .  Recommendations. m e  Cormnittee recommends tha t :  

a .  Deseret Test  Center  s h a l l  take the  i n i t i a t i v e  t o  in-  
form c e r t a i n  key Utah S t a t e  o f f i c i a l s  of the  general  nature  of the  ac- 
t i v i t i e s  of the T e s t  Center and the  r e l a t i o n s h i p  of t e s t i n g  t o  the  com- 
muni t y  . 

b. Deseret Test Center s h a l l  e s t a b l i s h  a mechanism w i t h  
t he  Utah S t a t e  Department of Health.  Utah Department of Agr icu l ture  and - 
o t h e r  appropr ia te  Utah S t a t e  Agencies f o r  the  exchange of technica l  i n -  .- - 1 - 
formation on chemical t e s t  planning a s  i t  r e l a t e s  t o  of f -pos t  monitoring 
mad sa fe ty .  

C .  Deseret  Test  Center i n  co l l abora t ion  w i t h  Utah S t a t e  

Tnis w i l l  
o f f i c i a l s  s h a l l  work with the  communities surrounding the  test s i t e  t o  
develop and maintain a stand-by emergency plan of a c t i o n .  

5 



i nc lu  an  a l e r t i  
taken. 

SY em, a command po in t ,  and leve l  of ac ion t o  be 

. -  
Q o n  f o r  “e f f ec t ing  necessary coord ina t ibn  with a l l  agencies involved” 
which would, presumably, include s t a t e  and f e d e r a l  hea l th  and a g r i c u l -  

, W J l  agencies v i t a l l y  i n t e r e s t e d  i n  measures t o  pro tec t  o f f -pos t  c i v i l -  
b a a ,  l ives tock ,  and grazing a reas  should an acc ident  occur .  
p n e r a l  d i r e c t i o n s  should be s p e c i f i c  a s  t o  when and with whom coordina- 
tion should be made. 

These 

Coordinat ion,  l i a i s o n  and planning should be 

d.  Deseret Test Center  s h a l l  e s t a b l i s h  a procedure p ro -  
v id ing  f o r  l i a i s o n  and coord ina t ion  w i t h  designated c i v i l i a n  e n t i t i e s  
and agencies during t e s t  planning and t e s t i n g  of chemical agents  which 
have any p o s s i b i l i t y  of o f f - s i t e  disseminat ion.  

F. Meteorology 

1. Discussion. I n  the  conduct of chemical t e s t s ,  the  pre- 
d i c t i o n  of t ranapor t ,d i lu t ion ,and  depos i t ion  has always been a c r i t i c a l  
element. Phe=Ch8raCte6f&~JtiOn of- cloud behavior in t h e  i n i t i a l  one o r  
t w  miles of downwind t r a v e l  has  become a rout ine  procedure. Because 
of the  addi t iona l -complexi ty  of the  problem, progress  has  been slow 
desp i t e  t he  ex i s t ence  of a cont inuing program t o  extend p red ic t ive  cap- 
a b i l i t y  t o  g r e a t e r  downwind d i s t ances .  

2 .  Recomendations.  The Committee recomends t h a t :  

a .  The p red ic t ion  c a p a b i l i t y  f o r  the  t r anspor t ,  d i l u t i o n ,  
n e t t l i n g ,  and depos i t ion  ( including thunderstorm scavenging) o f  chemical 
agents  t o  d i s t ances  of s eve ra l  tens  of miles be determined and improved. 

- 
b. Pos t - t e s t  es t imates  of cloud t r anspor t ,  d i l u t i o n  and 

depos i t ion  f o r  a l l  s i g n i f i c a n t  t e s t s  be rou t ine ly  reconstructed.  

C .  Experiments t o  eva lua te  the  resuspension due t o  wind 
ac t ion  of  deposi ted chemical agents  be conducted. 

d .  A climatology of favorable  t e s t i n g  per iod based on v a r i -  
ous veather  r e s t r i c t i o n s  be prepared. 

G .  Medical 

1. Discussion,  

a .  Review of a v a i l a b l e  t e s t  planning d i r e c t i v e s  and f a c i l -  
i t i es  demonstrate t h e i r  except ional  adequacy for -on-s i te  s a f e t y  and med- 
Fc8l r e s p o n s f b f l i t i e s  and procedures. There i s  only very general  d i r ec -  
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accomplished with s p e c i f i e d  ou t s ide  o rgan iza t iona l  en t i t i es  such as 
S t a t e  Public Health Di rec to r ,  county h e a l t h  o f f i c e r s ,  regional  U. S .  
Department of Agricul ture  r e p r e s e n t a t i v e s  and U. S. Department of t h e  
Interior, Bureau of Land Management, r eg iona l  r ep resen ta t ives .  

b .  Safety consciousness of medical,  professional  and 
a u x i l i a r y  personnel involved in the  planning o r  execution of t e s t  m i s -  
sions is evaluated as very good based on knowledge of t r a i n i n g ,  equip- 
m n t  and tes t  procedures. 
planning f o r  mnss casua l ty  d i m s  ters involving m i l i t a r y  o r  c i v i l i a n  
populations not  d i r e c t l y  o r  i n d i r e c t l y  concerned with chemical t e s t i n g .  
t he re  is e i t h e r  a lack of complete o r i e n t a t i o n  of medical personnel o r  
incomplete planning f o r  the r a r e ,  unexpected acc iden t s1  exposure of 
groups of personnel not involved with t e s t i n g  who l i v e  on Dugway Proving 
Ground or i n  a r e a s  surrounding the  tes t  i n s t a l l a t i o n s .  

I n  the  a r e a  of coordinat ion,  knowledge and 

2.  Recomendations.  'he C o m i t t e e  recommends t h a t :  

a .  Deseret Tes t  Center and U .  S. Army Hospi ta l ,  Dugway 
Proving Ground s h a l l  develop a mass c a s u a l t y  plan t o  include s p e c i f i c  
c a r e  and evacuation procedures f o r  p a t i e n t s  exposed t o  chemical agents. 

b .  Deseret Test Center s h a l l  develop l i a i s o n  and coor- 
d i n a t i o n  procedures with ou t s ide  medical resource6 t o  in su re  a f e a s i b l e  
medical evacuation. 

C .  Deaeret Test Center  s h a l l  extend medical p ro fes s iona l  
l i a i s o n  t o  provide information and medical a s s i s t a n c e  t o  the  c i v i l i a n  
medical c m u n i t y .  

d. Deseret  Test Center s h a l l  conduct a t  least  annual exer- 
c_lses t o  tes t  mass c a s u a l t y  and medical evacuation procedures. 

R. Public Information 

1. Discussion. An aggressive publ ic  information program 
deaigned t o  provide maximum information,  w i th in  s e c u r i t y  r e s t r a i n t s ,  t o  
l o c a l  a t a t e  i nhab i t an t s  concerning the  mission, f a c i l i t i e s  and t e n t i n g  
a c t i v i t i e s  of the  Deseret  Test  Center is considered v i t a l  to  the  molding 
of good community r e l a t i o n s .  

2.  Recommendation. The C o m i t t e e  recommends t h a t :  Deseret 
Tes t  Center expand i t s  publ ic  information programs f o r  appropr i a t e  Utah 
S t a t e  and f e d e r a l  o f f i c i e l e  and f o r  t he  publ ic .  

7 


