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FOREWORD

This report documents the me thodology used in the preliminary problem
definition study of 48 chemicals associated with Army munitions production.
The results of this study are presented in four additional volumes:

— Explosives Related Chemicals
— Propellant Related Chemicals
— Pyrotechnic  Related Chemicals
— Primers  and Tracers

This problem definition study program was performed by Atlantic Research
Corpora tion under Contract No. DAMDI7—77—C—7057 from the U.S. Army Medical
Bioengineering Research and Developmen t Laboratory (USAMBRDL) . Dr. Clarence
Wade of USANBRDL was the project monitor.

The Atlan tic Research staff contributing to this report were

— Dr. Ralph S. Valentine—Program Manager ; Chemical Engineer
— Dr. Judith F. Kitchens—Principal Investigator; Inorganic

Chemist
I — Dr. Randall Wentsel—Aquatic Biologist

— Mr. David Lauter—Organic Chemist
— Mr. William E. Harward Ill—P lant Biologist

The technical staff gratefully acknowledges the contributions of Miss Carol
Love and Miss Catherine Boyne who organized and maintained the literature
files and of our secretaries — Mrs. Deborah Hinton , Mrs. Mary Alice Nichols
and Mrs .  Barbara Foutch .
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I. INTR ODU CIION

Under  c o n t r a c t  No. D A N D 17 — 7 7 — C — 7 0 5 7  w i t h  the  U . S .  Army Medical  Bio—
engineer ing  Research  and Development  Command , Atlantic Research Corporation
has performed a preliminary problem definition study on 48 chemicals associa-
ted with Army munitions producti on. The chemicals evaluated L ing t h i s  s t u dy
are listed in Table 1. The goal of this seven m o n t h  effort was to determine
the Army ’s responsibility for further investigation into the toxicological
and environmental hazards of these chemicals so that effluent standards can
be recommended. In order to determine the Army ’s responsibilit y for further
work on these chemicals , the military and civilian usage and discharges were
evaluated. In addition , a preliminary overview of the toxicological and
environmental hazards of these compounds was conducted. The methodolog ies
used to obtain the necessary information for this s tudy  and the procedures

• used to eva luate  the information , draw conclusions and make recommendations
are detailed in this report.

L I .  INFOR MATIO N GATHERING PROCEDURES

A. L i t e r a t u r e  Search

The l i t e r a t u r e  search  fo r  i n fo r m a t i on  on the 48 chemicals concen-
t ra ted  on i n f o rm a t i o n  which could be r e a d i ly  obtained from computerize ! da t . i

• bases ,  reference  books and reviews . Table 2 l ists the da ta  bases sear ched
and the availability of information on t hese comp ou n ds in eac h d a t a  base.
Table 3 lists the secondary and tertiary ke~’ words used in the se.ircli .

• The c i t a t i o n s  and a b s t r a c t s  rece ived  were  then scanned f o r  r e l e v a n cy .
Each c i t a t i o n  or a b s t r a c t  was l abe led  accord ing to one of the following
c a t e g o r i e s :

— not relevant
— relevant: do not obtain the ori ginal article
— r e l e v a n t :  o b t a i n  the original article

• Those c i t a t i o n s  and abstracts deeme d relevant were placed on 3 x 5 index
cards .  These cards were f i l e d  accord ing  to the chemical  and the s u b l e c t  of
the article. Nine subject headings were uscd

• — phy s i ca l  data
— chemical  da ta
— a n a ly t i c a l  data
— m i l i t a r y  uses and d i sch a r ge s
— c i v i l i a n  p r o d u c t ion  and d i s c h a r ge s
— environmental fate
— mammalian toxicity
— a q u a t i c  and m i c r o o r g a n i s m s  toxic  i t ’.
— phy to toxic i ty

Once the c i t a t i o n s  an d a b s t r a c t s  were  f i l e d , the cri~~ina1 liter atur e was re—



Table 1. List of Chemi cals Evaluated in this
Prel  i~~in a r v  P r ob l em  ~~ t i n  It ion ~Studv

EXPLOSIVES-Rel~teJ C.~mp ound ~
Cyc loh.xan o,~.
Bexa~ ine
M. th ylamina
Dia.thy lamtn .
Tri..th y1.~mina
R.xahydro—l , 3 -JLn t t r ~’— 5— t c ~~c y1 — s — t rjamine (TAX )
Oc t .hy d ro—1—a c et v L— 3 . , 7— t r t n i L r o— s — t e t ramt n .  (SEX )
1. 3—dtaitro ben z en ,~
~~, 3 , 3 — t r t n t ~~r .,b.n:en.

PRU~ER-R.la~ .d C.,mpeunthi

Barium n1cr.~t .
Ant imony •u1~~t.1.
Potassiu m ~~~~~~~~L.md t h ioc%an j te
Ca lcium i i L t ~~ids
Lead dioxid e
Z i rcon ium

• Lead a~~L de
TACOT
Acet y lene b la. k

T R AC E R — R ela t ed  C.~r~’’u nä

Magnesiu m (powd ered )
Strontium ni tra te
Polyviny l . h1,’r . J e
Strontium peroxtde
Calci um r.~~inate
Sodium nt ~~r a te
Pa rlon
Lead Diox ide
Bar ium rc’x~ de
Oxa m ide
Magnesium .~arbona ce

PYROTE CRN LCS

Red phosphorus
Benza nthr c ne (vell. w Jv e~
Au r amirt e ~Y.~ilow dye)
1.4— d i— p - t ~‘Luidinoanthr~aqutnone ~r.’en ,ive )
1 • 4 — d i a m i n o — 2  • 3— d ihvdrc,jn: ~r~uu  u~~ne ~v ~~~~ ~~~
1 — m et h v l a m tn o a n t h r a ~ u~ none ~red dy e)
Vat ye llow • ive1l ~ w dv ~

)
R.xac hlo roet ~tane

PROPEL’...ANT S~~\S tL~~ !~~
Ethyl c~~n t r . , l t t e
Dip heny l.~ un~
Diethylen ’~g 1’ . , ’l~~~~vr .t~ .
2—nitrod tphert v t.ir~ ~~
N—nit r o sed  t p h n y 1~~mi~~e

PROP ELLAN T ~~~~ rTc:~ tT~s

Phthe l~~tc  e s te rs  ~~~~~~~ ~~~~~~~~~~ ~‘~‘tv1 . .~t~~~1hexv1 )
T r L ~ ce t t h

PRorEtt _ ~sr ~~‘:~~Y t F ~~
Le ad ea1i .~~li t .’
Lead ~~~~~~~~
LeaJ resor. ~ :Jc ~~

- -~~~



Table 2. Data Bases Search and A v a i l a b i l i t y
of Information on ~ he .

~~~~ Ch * m i c a l s .
l p

I L ...~ r.

s,  s ,  ‘ •,, •sv  s . .  • • . ‘. I . ~ , S I ’ .L l

5, 5, 5, 5, 5 , 5 , 5 ,  5,

5, 5, ~ ‘. 5, 5,

X ‘L 5, ‘~ ~ 5, 5,

5, 5, 5, 5, 5, 5, 5, 5, 5,

5, 5, 5, 5, 5, 5, 5, 5, 5, 5,

5, 5, 5, 5, 5, 5, 5, ~ 5, 5,

I S — : C L n r ’.. ’ .~.~~~ .5, 5. 5, 5 5, s 5, 5, .5, 5,

S ‘S 5, 5, 5, 5, 5,

5. 5, 5, ‘S ‘S ‘I ‘S 5, 5, S.

5 5 5 5 5 5 . 5 5r ~ 5, 5, 5, 5, 5, ‘S X ‘S ‘S ‘. 5,
5 S 5. ‘s ‘S 5. 5.

‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S

t r t ~ c . S t n  ‘S ‘S ‘S ‘S ‘S ‘S ‘S 5. ‘S ‘S
k.,~ s,’S.’.~~” s n ,  3 5) .3 5. ‘S 5. ‘S ‘S 5) .3 5,

4 ‘S~~f l t~~ 5 t S ~~.’ 5 , 5  ‘ ‘S .3 .3 ‘S ‘S 5. 5. ‘S .1

3 5, 5, .5, ‘S ‘S ‘S ‘S .3 0

5. 5, 3 3 3 3 5 ,  ‘S .3 .3

4 . •nt ’.s 3 t . . 5 • J  ‘V .t , .  • • 5. 3 •‘ 5. S •
V~~C - . . V ’ s .  • ‘S ‘S .3 .3 5 .3 ‘S .3 1

‘S .3 0 .3 .3 . 3 5 , 5 ,  .3 ‘

• H.*~~~’,L~r,’ .Sh,n, 3 ‘S 3 0 ‘S 5, ‘S 5, 0 ‘ 5.

:.~o ..ide 3 .3 .3 .3 1 ‘S s ‘S 0 •~ I

~..a$ .,,r.s 5, 1.’. 3 .3 5 3 ‘S ‘S ‘S 3 .3

.•~~I i L I , ’ I 5.. ‘S .3 0 5 ‘S ‘S .3 .3

t.ad ss. .,r .t .  3 ‘S 3 3 ‘S ‘ S t ’ S  .3 0

L...4 s ’ S t s ’ - ,.n~~t , 3 .3 0 ‘S ‘S ‘S .3 3

• .4 I IV” ,..s S 
‘S .3 .3 5, 5 , 5 , 5 ,  ‘S .5 5,

‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S 5,

St ’S 3 .3 .3 3 .5 3 .3 5) .3 .3 .5

3 .3 .3 .3 .3 s’ ‘ .3

~.ar %.g. n i e rac .  5) ‘S 5) .3 ‘S ‘S 5, ‘S .3 •‘ 5.

w c ’ ~ . .~~:• 5, ‘S 0 .3 ‘S ‘S t .0 0

Poce,it... ~hI., r ,.t. .3 ‘S .3 .3 5, ‘s ‘S ‘S .3 •‘

5 4~. ’ S t .~~ • 5 I L . 5 L 3 ~~ .3 3 ‘S 3 .3 ‘S ‘S ~ .3

3 0 .3 .3 .3 ‘S .3

~ . t v  .‘s. ~~~~ ‘S ‘S ‘S ‘S ‘S ‘S ‘S .3 ‘S .3 5.

.3 ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S

• ‘Str~nttsu~ ,I ~~r . ’.. ‘S ‘S ‘S ‘S ‘S ‘S .3 3 ‘S 0 ‘S

i’V.3 .3 ‘S ‘S ‘S ‘S ‘S ‘S ‘S ‘S • ‘S

£1 5 5 ’i t f l % t C  S 5 0 5 5 5 0 5

“.U.si . t t r . .T . ‘S ‘S ‘S ‘S ‘ ‘S ‘S ‘S ‘S

3 3 .3 .3 .3 ‘S .3 .3 .3 .3

Sa r i ,. ~~~~~~~ .3 5) .5 ‘ ‘S ‘S ‘S ‘S .3 .3

‘S ‘ •‘ 5 , 5 . 5  • ‘S

iC . ,  5, ‘S • ‘ ‘S ‘S ‘S 5 . ‘S .3 5.

. 5  ‘S ‘S ‘S ‘S ‘ S .. .3 .3 5.

‘S ‘S ‘S ‘S ‘S • ‘S ‘S ‘S

.3 ‘S ‘. ‘S ‘S ‘ S ’ S  ‘S .3 ‘S

.55 , 3 , • s . . 5 ” 5 ~ 5 ’  • ‘S ‘S ‘S ‘S 5, ‘S ‘S ‘S ‘S

‘ 5 5  .1 0 0 .3 .3 S 5 .5

N = :~~ t. L’ .~ . . :.~~i: : ::i ~~~~,i~~a

5,” = .3 i i .  .1 • ‘~~ ~~‘ s l : ’ ,,,: I’. 3., .~ :‘ . ‘. “ SC



Ta: ’I e  3. L i ,”~t o t  Secondary  aid T or t  i a r v
Key w o r d s  L s5 ,’d In Search.

Secondary Tertiary

chemica l. photoLhemi ~ al , thersi.a l . in ‘.5’ il .
d.composttion in water . in vege ta t ~ on , its ~~iCf l t ’ ~ . irs
d .gradat i.0n leaves . ~ ic ro t ’ L4 l , mt.3 robio ioa r ical. bac-

terial . b i oL..3g tcai
ph ot och emi s t rv
hy d ro logL c al
hydrolo~~
•coktnet.cs
ecosys tem
eco logy
.co togic.i l
environ ’S, snt . tl t a t e
.nviron m.nt.sl e r f ~s~~t o
ex tracti on soit.i . water . t~~ s $ . a e . leave s.  pl . i i ts .

veg etati on
anal vet s
detec tio n a.3 ’ i ls , w a t e r . ~‘e,s , r . a t s o n . l eav e s . t
deter ~~tr ,atton urine . ~~oo~monitor trs~
samp l ina
absorp tion soil . r o o t - . ;‘Lants . ve e t a t i ,on

‘
~1 

bto l ~~~~, . aL
hea lth e l f  e C t 5 )
ab,orp ’S ion eyes , akin . mu c o us  rre~~ r.ines
up t ake
inhaLi t Ion
ingest
distr ib ut io n
msta bo lisrs

di st rib ut Ion . ~ xc r .’r l oss
ex c r et i on
e f C e c t ~ ~ 

g row th . re~’ r o i u c t s . ’s ~
toxI~~t t v  

~ 
humans , ~~s oy- ,s ’.s • 1 - ‘ .. l5 .~~

s O -
~~ ’S , ‘‘ 5 5 . 5 . 1 1 . 3

t oxico log y ~ ‘
~ o r g an issrs , 5. ’ . c r , ’i’ r c . a ; s s 4 ~~a . o:.os t s s . ~‘.Is’

V t er i c idal . ~‘ . ‘~ l I C L . 3 . &
toxicolo~ ics~ ~
p hyto torc ic i tv
poi soni ng
th t5 )x ica t  ion
biom.a p~r s i f i c~ t t on
bic ico nc-s’ ..r.s t ion
c arc t nogers es is
carc inogenic
carctno~ton i t ’ .

mutage nes is
.utag. nt cir v
mutagcn t c
mu ta ti ons
tera to~ ersesss

svfl..3 rc~t~ tic
avner~~i’ .s~
se ns i t  I:at ion
d.rt a .,t i t is

ptuarn .s: ~
5 . 3 ’ s.’ “ .1’

I -~ 3. s .  ‘ . 3 : 0 ’S .’
000t.p. -It :~~ss. al S ’ S. ’ - ’ -Vs r

‘ n a t  s , .; . Is
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“I
trieved . Copies of the  or i g i na l  a r t i c l e s  w er e  obtained f rom A t l a n t i c  Re—
search ’ s l i b r a ry , the  N a t i o n a l  A g r i c u l t u r a l  L i b r a r y  and the  N at i o n a l  L i b r a r y
c i  M e d i c i n e .

In addition to the origina l relerence articl es , review articles and
sev e r  .ìl coniprehens ive publ icat ions were extensive 1 ~‘ used . I n c  luded  ,ir1cn~
these  comprehens ive  p u b l i c a t i o n s  were

— :~ ‘ ‘ ,. .
~
‘ ..

‘
~~~.

— :: ~~~~~~~~~ ~. ,‘‘:,: ‘: ~
‘ 3’~. :‘ :.:

— - ~“ :~
‘ ‘ : 1 ~~ :~~’ :  .

B. Contacts w i t h  t he  Ar tt:\ ’ Ainm ut~j t  io n ‘~ 1 . 5 3 1 1 5

In o r der  to  i d e n t i f y  the Army Ammun I t i o n  7lants usin ,c ~‘r ~‘r s’du c I:i i~
each of the  ~aS chemicals • a v i s i t  was made t o  ARRCO ’! H e a d q u a r t e r s  in 1~cck
is 1 a nd , I l l i no i s  in D ecember  1975. The main  c5 ’t : t a . 3  ts at 1~cc~ is , i t w i  we ri
M r .  Tom Wash and Mr. .Joe Stoke rke ~ f the  En’.’ i ronnen t .il 5,55 3 5  t ro 1 1~ r i:sc:: .
Cla rence  ~s’ade of  USAN B RD L a c comp.sn ied t IC  At 1 ant  ic  Re se.irc Is r.3 sent. . 111  ‘ . c’I

on tais visit. During the meetings .it ARRCOM , t he  p l a n t s  using eac i clse:’s ica i
we re ~de n t  if  ied , t h ei r ope r a t i o n al s t a t u s  do to rmi n ed .ind ~~~ ‘ in s ~‘: co:’.
e s t a b l i s h e d .

The n e x t  s top  in th i s  i n :e n r s . it i on  g.i thor L a g  i’ r o c L’ss wa s  ‘.‘:S i t .
the i n d i v i d u a l  Arms’ A m m u n i t i o n  P l a n t s .  The f o l l o w i n g  ~ l a n ts  I S c r e  V i si l e c
d u r i n ~z t h i s  s t u dy

— R a d i o r d
— Hc ’lst on .\_AP
— Lake C i t y  \ \ I ’
— Pine B l u t t  Ar s e n i ’.
— Lone Star .~..\s ’

— Long h orn  \ .\ ‘

t h e  c no i cc c i ’ .‘SSAP p l a n t s  v i  i Lcd :cas ‘ ‘ ..:.I on .s ~ ’ i r 5~~ i’.’ rent ~‘;‘ i’ t a t  ioa .3 i S

and the number of subject b i n.  j  is . I t  ~.. ‘S 5 . l S i’ • ‘ t . ’iiI s O  • or ~ I “i’ I , i  I’ cc

The go ye rnr , :c a t .  re:” ro c ‘Stat ye : ~‘.s :s \.\i’ 1,t:s : ‘ca s on t . 15 ~ 5,’ ‘S

~o I_’SANBRDL and s,’’. .\t 1 . 1 : 3 ( 1  i’ is .3 S .3.11.3 1 ~~ t o  .is t ’S’  \‘ 15 i t s .  h I s  I s p r ~ —

v i s  i t  c o s s t . s c t  .i l lowed I or t . :~ • ‘S~.\~ ’ 
~‘ 1 . 1 : 3 1  ~ .i f 1 . ~ g i  I er 3. IC 1 : ’ S 1 ,’:’:’5.. i t  ~on r o —
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Tile production mix is an important factor in s p e c i f i c  loss
rate . For example , eth y l central ite is used in all types of propellan t pro-
duced . Thus , the portion of ethyl centralite used in double base or solvent—
less propellants may result in losses of 5—8% of the amount used , whereas the
amoun t used in single base propellant may only result in l .2—l .5’~ losses.
Since the production ra t ios  change , a vary ing pe rcen tage  of the ethyl centra—
lite used may be los t .

On the other hand , dip heny lamine is used only in single bas:e
propellants. Therefore , propellant processing losses will always be in the
orde r of 1.3±0.2% of the amount used.

b. Chemical Preparation Losses

Weighing , grinding and sieving operations are believed to
be the largest single source of losses of propellant additives. The loss
rate is a function of the amount handled. High volume additives , such as
dibutyl. phthalate , nay suffer a loss of only 1—2%. For low volume chemicals ,
such as barium nitrate , the prepara tion loss may be on the order of 3—5%.

c. Total Losses

Production and preparation losses at Rad ford AAP represent
the amount of material actually lost. However , not all of the material lost
becomes a constituent of effluents . Some of the material lost , particularl y
in preparation operations, is collected dry as sweepings or in wet or dry
scrubber filters. Production losses are collected in part as solids on
effluent stream filters. Thus , enly 1/3 to 1/2 of tile total losses ma’.’ appear
iii effluent to tile l~ew River. For relatively soluble additives however ,
near ly  all the lost mate r i a l  may u l t ima te ly become p a r t  of e f f l u e n t  s treat is.

Loss Calculations

The losses per u n i t  t ime f o r  a s~iven chemical ‘.ccr~’ I ~’t.’r—
mined as follows :

[ ( p r e p  loss) + (prod loss) l s o lu b i l i t v  f a c t o r  = ne t  loss

where :

prop loss = 1 to 5~ of amoun t h and led  depend ing  upor ’
volume used and p hy s i c al fonr i  of  addi  l ive

prod loss = 1.2 to 1.5% o f  amount  in s ing le  base
f or m u l at  ion s  d e p e n d i n g  up on  d ecr e e  of
m ob i i i  za t ion

p lus  ~.8 to 8. 8 1  c i  am~” u : s t  in  d o u b le  and
mu i t  ibase Ic mu l . i t  b u s  do [lend inc . u 1’ s ’: ’S
d ecr e e ot mobi l 1 2 , 1 1  I O n
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• 1
p lus 5.3 to 8% of amount in solventless

• formulations depending up on degree
of mobilization

solubility factor 0.33 to 1.0 depending upon water
solubilitv of additive

net loss amount of additive per unit time
actually appearing in discharges
to the New River

Because of wide variations in product ion s c he d u l e s  and
uncertainty in each loss category , the estimates of losses are given us
ranges which take the upper and lower limit of these f a c t o r s  i n t o  a cc ou n t .

3. Basis for Estimating Losses of Pvrotect unic Rel .uted Ctsernic .uls

a. Pyrotechnic Processing 1.csses

Pyr o t e c h n ic  f o r mu l a t i o n s  are g e n e r a l ly  made in small
batches , ranging  f r o m  1.5 lb to ac lb per b a t c h .  Thus , p roces s ing  losses  . m e
not a function of p r o d u c t i o n  r a t e  to the same e x t e n t  as mu n i t ion s  p r od uc e d
centinuously or in very large batches . It is estimated t h a t  ~)rccessing l o s ses
of about l~1 of the material are typIcal (Aikman , 19”S’l . This value is low
compared to loss estimates for propellant manufacturing , in w h i c h  up to 10
is sometimes lost.

b. Chemical Preparation Losses

The manufacturi ng process for p v ro  technics involves dry jug,
.~~ seiv jug, weighing an d b agg ing the s’OtlSt i tuenl chemicals. Th ese s t op s  . ‘ t e t l

result in losses  o f  3—5 1 . However , Pine Bluf . \r sena l  e s t i m a t e s  t h a t  less
t h a n  1~1 is lost during pyrotechnic m a n u f a c  ture as a resul t c i ’ t ht ’~ s ’ .‘u ’o r u t  1 s ’t lS

c. Load , .\ssemblv and Pack Losses

Load ing losses .mr c  generally small • cons is tin5 o d u s t
and ~~~.u j 5~~~a I sp ills. rheso l~ s~~ s art ’ p r ob a b l y  on the  or , it ’r of 0. 1— 0 .2
c i  the _ I m t I u I n t  Ii.md led.

J . r~t .u l  l. o~~st ’~

\ ‘  f l i C . t l i s  s ’i CS t irna t i n g  I O S S t ’ S I roulu S jl e~’ i i  i C p t-ep.i r.m t i

w , s ~ . u v . u i  l , m b i ~’ u t  Pj t i t ’  l o f t  .~r s c n a I  . Thus , total lossos must he t ’~~ t i m . it e d
‘,i’s ~ ’d up on  t u e  s:~ ’11t ’ t , u  I gum i do l  ~ lit ’5 g Ly o n  above . i”or p’. i’~ ’ b o u ts i C S  ~~. I f l h u  f _ u i ’ lu re

and l o a d in g ,  a t \  ‘ l o o t  ,‘ v o r , u I I  loss s ’ st  i m , m t t ’ is 1— 2 ’ ., c i  t i lt ’ spu.uuut i t ’ . ’  .‘~

m a t e r i a l  h an d  1~ ’ .t. f l u ,  range sI’pt ’.srs to be c o n s o r v , s t  i v e  .uud  15 .5 ’ N.’ l ow  ‘v
.m t a c t~’r c i  2 ‘u ’ i~ ~k’ at l a s  is . u v , u i  l . u h l e  f o r  o b t . u i n i n g  ,un , t s ’ c t . lL ’ O t s ’ i , I t t t~~i . u i

N.m 1 , u f l s ’ & ’ I II1 L i S t ’ . 5 1 s t  1 L I I L ’Il ~ 0! p yr o  e . l m u i  ic  mis l o t  I ons , so L h u o  ls ’ . ’~ ’— s s’ .iI l th’

he 5Rt ~’ rrsi’.icd ilu. is ’I’ ,’tidt ’nt lv  c i  • ‘[‘ t ’t’ a t o r  es t  i u : u . s t o s  . hht ’ c , u u u s e  ‘I  1 S t ’ .‘ s ’1 ’.5.3i’\’ . u —
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tive loss estimates, it was assumed that  a l l  mate r ia l lost is discharged into
the Arkansas River , even though most of the pyrotechnic related materials are
not high ly soluble in water.

4. Basis for Estimating Losses From Pr ime r
and Tracer Mixing and Load ing

Primer and tracer chemicals are purchased from civilian manu-
facturers . These compounds are weighed , blended and formulated into the mixes
and loaded at various Army Axurnunition Plants. The primary Army Ammunition
Plants using the chemicals specified in this study are Lake Ci ty , Lotte S ta r ,
Longhorn AAP’s and Pine Bluff Arsenal.

Chemical losses occur during the weighing operations , cleaning
of mixing bowls and building washdown. The waste streams from these operat-
ions are not characterized for specific chemicals. Therefore the exact
quantity of each chemical lost is not known. According to the plant operators ,
the average losses from the overall processes are

Lake City AAP - 1-2 ’ . of the quantity used (Melton , 1978’)

Lone Star AAP - 1-2’ of the quantity used (Alexander , 1978’)

Longhorn AAP - 1/2_ il , of the quantity used (Malcy , 1978)

Pine Bluff Arsenal - l—2~ of the quantity used (.Aiknian , 1978)

These figures were comb ined with the current and full mobilization use of each
chemical in order to estimate overall losses.

8. Estimated Losses from Civilian Manuf acture ,trsd [‘sos ci I~l 5~~Se
chemi cals

Information on the percentage of  t i te  losses  f rom civi lian m .unuu —
~tcture and use of the 48 chemicals were obtained I rem EPA dot’umen Is .mnd c.’u u —
tacts with the various manufacturers. \~herc discht.u r c~’ I n f o r m a t i o n  1. 5 5  n o t
avas. t able , it was estimated at UI of the  p r o d u c t  ion .

C. Toxico log ical and Environmenta l h az ar d s  E v al u a t i o n

For all chemicals except the pyrotechnic related compounds , the
recent toxicological and environmental literature vms reviewed. Th e go.u
of this reviet~’ was to gather the .iv .silab I.e I n f o  m,s t ion and to p r osen I i t  in
t h u  is  r e p o r t .  No a t  temp t was made to ova Iua to t i t O  t’ xpes ’  ime n Ia 1 

~~ 
rt ’ t ’t ’ d i  i t ’s

used to o b t a i n  t h is data or  the vat i d i t v  e l ’ t ile d a t a.  S ince  ~ al dt ’n 8.
w as ev .u luj t  t u g  the t ox i c o l o g i c a l  and environmental p r c n er t  los  of  b lu e dy es  i a
a c o ncu r r en t  con t r a c t , only  dat . u  t ound  in the ~~~~~ ~ ‘ :.~ 

j
.-
.

v . u s  in c luded i n  t h i s  r o p t ’ l ’t
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D. Evaluation of the Army ’s Responsibility for Further Research
on the 4~ Chemica l s

in the evaluation of the Army ’s responsibility for conducting
further research on these chemicals , the following parameters were considered

— the percentage of the civilian production of  the
chem ical used by the Army at current production rate
and at full mobilization

— comparison of the civilian and military discharges
of the chemical

— m ammalian t o x i c i ty

— aquatic toxicity

— fate of the chemical in the environment

Using these parameters , scenarios were established in order to
determine the Army ’s responsib ility for further research. These scenarios
and the chemicals falling in each group are presented in Table 4.
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AT~..,aNTmC RESE4RCH CCRPOR4TSON~ S390 CHEROKEE AVENUE . ALEx~~NORI,A VIRGSNIA . 22314 . 7O3-3~~4-34C1
. 5 I

January 6, 1978

Mr. William Melton
Lake City Army Ammunition Plant
Independence , Missouri 64056
Attention : SARLC—OR

Dear Mr. ~Ie1ton:

A tlantic Research Corporation is under Contract Ye . ~iV’!D 17—77—C—7057
with the U. S. Army Medical Research and Developmen t Coium.’mnd to perfo rm a
preliminary problem definition study on 49 citomicals as soc i at ed  w i t h  m u n i t ion s
manufacturing. During this study we are to evalua te the Army and Civilian
usage and pollution of these 49 chemicals ici order to determine if t i le Army
should be responsible for furthe r research on each of the  c h e m i c a l s . The
49 chemicals which are being studied are listed in Attachment 1. The se
chemicals are mainly starting materials , by—products or materials :sanu—
fac tured in small quantities by the Army .

Lake City AAP is one of the Army ’s m ai n  users  of man y of tbe so  chemicals.
Therefore , in order to obtain inforr.sation on the Arzsv ‘si u s a ge , f lr s . V a l e n t i ne
and~ Kitchens would like to visi t  Lake City January 30— I”ebrsi arv I , 1975. The
requi red  secu r i t y  i n f o r m a t ion on these A t l a n li c  m~.e sear ch  per son : l e i  j s  l is te d
in Attachmcn t 2. The purpose of this  v i s i t  will be Lu o bt a i n  the iuliowin 5l
i n f o r m a t i o n :

,k 
— Historical pictures of the q u a n t i t i e s  of each ~ 1 t h e  49 chl e la i  c a l s

S produced or used at Lake City

— Quan t i t i e s  which would be used or pr o d u c e d  a t  f u l l  mob i l  i :~ ;t i on

— ~1anufacturers  f rom whom st a rt i ng  m a t e r i a l s  arc purchascu

— Knot~u impuri tic s  in s t a r t i n g  ma ter i a l s

— Descr ip t ion  of the process  in which these Cl le t a i cSm S ar c  1~ro~: 1 lced
or used

— A mate r ia l  b a l an c e  on each process

— A tour  of the process , i f  poss ib le

— I de n ti f i cat i on  of kno~.’n of fluent stron~ss f r o m  e ac h  p r o ce ss

— Anal yses of these s t reams and the pr (’d(Iction taLes a I t h e  t i~’:.’
of these analyses

-25- pi~i irgi~a 
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ATLANTIC ~~ESEARC~-4 CC m~~CRATION
.~ ..e~IANCP,A v,~~~~~IN’A

Mr.  Will iam ~1el ton
January 6, 1978

— Treatment of these stream s with analysis data after treatment

— Any other data available which would aid in the comparison of
the Army versus Civil Sector uses and environmental discharges

If you b~ ve any questions concerning the information requested , p lease
call me at 703 354—3400, Ext. 207.

Very truly yours ,

/ ‘~) / . -

/ ~~~~~~~~~~~~~~~~~~

(Dr.) Jndirh F
• ~itciueuis

Head
Pollution Technolc~ y SeC jon

JFK/man

Attachments

—2b—

I



‘I

1~~~

4.

- 

APPENDIX B

- Sample of Letters Requesting Information

from Civili.’n Manufac turers
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ATLA NTIC PESEARCH CORPOPAT 0N 5390 C~~E~~0KEE AVENUE ~~LEXAN0RI4 .VS~~GSNIA . 22314 . 703- 354-34~~

J a n u a ry  9 , 1978

Mr. Jim Lipe

~onsanto Texti le Company
P.O. Box 12830
Pensacola , Florida 32575

Dear Mr. Lipe :

During our telephone conversation of January 6 you exp lained
that in order to answer inquiries on ~1onsanto ’s production and use
of cyclohexanone you required a written request for t h i s  i n f o rma t i o n .

Atlantic Research Corporation is under contract with the U.S.
Army Medical Research and Deve lopment Cormaatid to evaluate the Arr v ’ s
responsibility for further toxicity or polluti on ab a t em e n t  r e search  on
49 chemicals associated with munitions pr oduc ti-~n. A list of the c hem i -
cals to be studied is presented in attachment 1. A copy of our contract
w i t h  the Army is also attached.

In order to make th is  eva lua t ion , ;e ar e  re~ i i i r c d  to comp are
the production , usage and pollution of these ch o m i c a l s  in the  c i v i l ian
and military communities. We need the f o l l o w i n g  i n f o r m a t i o n  on your
company ’s production and use of cyclohexanone.

What process is used?
• What is the production capacity?
Process flow diagram , if available?

• ~!ateria1 balance , if available ?
What are the known losses f rom the  pr ~’ccss?
Quantity of material lost to air or water per lb. produced.

• Is the product for sales or captive use ?
• What  is the captive use ?
Are prod uct data sheets available ?

• Are prod uct toxicity sheets availabl e?

We are also i n t e r e s t e d  in the same in f o ~~~at in n  on any of  the  o t h e r  ~Schemica ls  w i th  which Your  company night be involved.

P~~I kLAPi f

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ --
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• Mr. J im Lipe
January 9, 1978
:age Two

This program is to be comp leted within the nc::t four months and
speedy consideration of  t h is  r eques t  would be g r ea t ly  a p p r e c i a t e d . I f
there are any questions concerning the request , plea se telephone me at
(703) 354-3.OO , ext. 352.

Thank you fo r  your  c o o p e r a t i o n.

Very t ru ly y ou r s ,

ATlANTIC RESEARCH CORPORATION

p .

David Lau te r
Pollution Technology Section

End .
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DOCUNENT DISTRIBUTION LIST

• 25 copies Commande r
U . S .  Army Medical Bioengineer ing
Research and Development Laboratory
ATTN : SGRD-UBG
Fort Det r ick , Frederi ck , MD 21701

4 copies HQDA (SGRD—AJ)
Fort Detrick
Frede rick, lID 21701

12 copies Defense Documentation Center (DDC)
- 

. AflN : DDC—TC A
C ameron S ta t ion
Alexandria , VA 22314

1 copy Dean
School of Medicine
Uni fo rmed Servi ces Unive r s i ty  of

the Heal th  Sciences
4301 Jones Bridge Road
Bethesda , ND 20014

1 copy Super in t enden t
Academy of Heal th  Scien ces , U . S .  Army
ATTN : AHS -COM
Fort Sam Houston , TX 78234

I
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