COLORADC DEPARTMENT OF HEALTH

4210 EAST 11TH AVENUE « DENVER, COLORADO 80220 - PHONE 388-6111
Edward €. Dreyfus, M.D., M.P.H, Executive Directorw

August 28, 1975

John P. Byrne, Col., CmiC
Rocky Mountaln Arsenal

U. S. Department of the Army
Denver, Colorado 80240

Dear Colonel Byrne:

Your letter of August 18, 1975 describing actions planned and taken for
compliance with the Findings of Fact and Order, has been received.
Review of the letter Indicates that good progress is being made towards
containing and removing the contaminants plus determining the extent of
contamination.

Under the Section 'Work In Progress, Part D', thls is a matter which
should be evaluated in conjunction with this offlce before any work is

started.

The reason is that the expense of the project would be high

but yet {t may not accomplish what is desired unless handled properly.

The toxicity data you supplied to this offlce on August 1, 1975 is
presently belng reviewed. | would llke to thank you for supplylng the
information and, If a press release ls planned, a copy wlll be sent to
you plus prior notiflcation.

It is hoped that our staffs continue the exceptlonal cooperation exhiblited
to thls polint.

Very truly yours,

£

Edward

EGD:dec

(] o
. Dr wMM”rMﬂ“., M.P.H.

Executive Director
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P . SPILL a/ QUANTITY
MATERIAL NUMBER - DATE GALLONS LOCATION COMMENTS
+ sicycloheptadiene(BCH) g Water seepage wu dltch
‘ 22 1960 200 E Bldg. 424A 3'\
- 23 1950-81 b/ Bidg. 471
Tank Farm N
BCH bottoms 60 3/78 50,864 S Tank Farm Hixed with No. 6 Fuel 0il .
H
66 2/56 1,400 T-4648B -
Benzene 1 See Aldrin '
2 See Aldrin ’“\') -
3 1951-53 16,000 s of Bldg. S P .
. 522A N
12 See Acetic Acid
23 .
63 - 12/57 3,000 N Bldg. 515 &
Caustic soda, 20%w 12 See Acetic Acid .
25 1978 ¢/ 500 N Bidg. 5h Removed dirt and replaced
25a -1981 b/ N Bldg. 514
33 1969 900 Plant Area
58 12/29/71 7,400 N Bldg. 514
Caustic soda, 50%w 32 1965 200 N Bldg. 514
: N
Chloroform Lo See Azodrin .
55 6/1/76 960 NE Bldg. 514
Chlorothiophenol (CTP) 31 1967 500 NW Bldg. 512 Likely cleaned up - bad odor
a/This represents a number placed on a map to locate the spill area.
b/Greater than 55 gallons; total quantity impractical to estimate.
c/Date leak started s unknown.
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SPILL QUANTITY
. HATERIAL NUMBER = DATE GALLONS LOCATION COMHENTS B
Compound 773 15 ;
15a ) ~ .
)]
Cyclopentadiene(CPO) 28 1949-7h 500 N Bldg. 521
i i .
CPD bottoms bl 12/58 650 E Bldg. 525
cpp dimer (DCPD) 9 1973 55 s Bldg. 433
28 -
37 1953 200 Trenches, ' . -
Section 3 /~3\ .
42 1949-74 b/ 5 Bldg. 528 N
65 9/63 1,700 N Bidg. 514 : ’
pCPD bottoms 20 1967 1,500 T-46hA Mixed with No. 6 Fuel 011 -
56 8/8/76 1,548 s Tank Farm W »
p-D Soil Fumigant 36 ca 1971 {00 SE Bldg. 433
50 1975 250 s Bldg. 433 pirt removed from ditch .
pDieldrin 12 gee Acetlc Acld
pinitrochlorothiophenol L6 1/7/75 400 Around Bldg. .
(sp 11829) 53k
Endrin 12 see Acetlc Acid
Fuel 011 (No. 6) 20 See DPCD bottoms M
56 [§] 8 .
60 See BCH bottoms
Heptane 38 1949 2,000 N 8ldg. 534B
afThis represents a number placed on a map to locate the splil area.
bfGreater than 55 gallons; total quantity impractical to estimate.

c/Date teak started Is unknown.
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SPILL a/ QUANTITY
MATERIAL NUMBER — DATE GALLONS LOCATION COMHMENTS
+ Hexachlorocyclopentadiene 6 see Aldrin A ‘
{Hex) (HCCPD) 8 >
1h 1949-55 b/ N Bldg. 516 . k
27 1953~64 1,500 Around Bldg. Removed some and covered with ‘ )
512 soda ash .
29 1949-55 200 NE Bldg. 521
39 ca 1960 150 Near Flare- /
North Plant "
area.
15 1953-64 100 E Bldg. 512 ’)
R i ? /,/
Hexane hi 1958 1,200 N Bldg. 511 .
43 1974 1,000 E Bidg. 534 -
| o
' isopropanol 15a 1953-64 500 Around Bldg. &
’ 5iz :
Kineral splrits 8 See Aldrin LA
62 h/24/75 300 N Bldg. 471
Hixed acid L6
L7 _ 1969 100 N Bidg. |
53%A
Naled (DIBROM) 11 1964 200 S Bldg. 25k
HEMAGON Soil Fumigant 8 See Aldrin A
(pBCP) 10 11/13/73 1,100 N Bldg. 471 Replaced dirt in entlre area
51 1973 60 5 Bldg. 347
57 11/10/71 93 N Bldg. 47
a/This represents a number placed on a map to locate the splill area.
b/Greater than 55 gallons; total quantity impractical to estimate.
c/Date leak started Is unknown.
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* SPILL. - / QUANTITY

MATERIAL - nuMBer 2 DATE 'GALLONS LOCAT 10N © COMMENTS
—— e ;
% Spent acid 34 1973 100 SW of E Gas
Holder . ~
- 35 1973 100 W Bldg. h22 ’ 1
; 52 1367-75 b/ T-h6hA .
Sulfuryl chloride L5 1958 200 Bldg. 528 -
49 1978 100 Near Flare- B
' North Plant i~
area. : -
Trimethyl phosphite (TMP) 4l 1970 3,000 N Bldg. 514 Removed dirt to depth of 2-3 f/“T i
) 7 e _,/
Toluene 4 1955 {,000 N Bidg. 514
YAPONA lusectlcide 23 1960-80 200 S Bldg. 471
{Dichlorvos) e
Xylene 8 ' See Aldrin
12 See Acetlic Acid EERE

i a/This represents a number placed on a map to locate thesplll area.
b/Greater than 55 gallons; total quantity Impractical to estimate.
c/Date leak started Is unknown. . ke
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(for immediate release)
DENVER - The Colorado Department of Health is issuing cease and
desist, clean=-up mzm monitoring orders’ to the U. S, Army's Rocky
suntain Arsenal and the Shell Chemical Co, in oommmOﬁMow with the
alleged pollution ow ground and surface waters north of the facility.
.The cease and desist order, which calls for the Arsenal wbm Shell _
Chemical to stop an unauthorized discharge from a ditch to waters of

the state, stems from the alleged mwmosmwmm:om r"°D, a substance used f

in the manufacture of p.sticides, into surface and groundwaters just

T TR P B FIAAGLITVOD

|

HaM

north of the bummnmwy
The clean-up order applies to the DCPD, and also to a substance

© 1lled DIMP, a by-product of GB nerve gas found in wells north of the

N

Arsenal. Under the order, the Arsenal and Shell Chemical are required

’

e

JLA

to "immediately take whatever steps are necessary to clean up all

sources of the substances DIMP and DCPD located at ﬁwwww facilities.”

EX

The Arsenal and Shell Chemical are further ordered to "perform .
all work necessary to insure that existing moswmmm of the substances
DIMP and DCPD cannot mzﬁmw the water of the state.”

The wzwwm order calls for the Arsenal and Shell Chemical to
winitiate and continue a program of groundwater surveillance” to detormine

the geographical extent of the twa mzamﬁmmmmmwﬂmsa to report the

| progran’s findings to the 5tate Health Department on a regular basis.

(more)

N
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“orders - 2, , . . ‘ . )

DIMP AUMMmowwom%wgoﬁrmwwxomnvmsmdoV was found in :acnooeudwo.wm<mwm:
in groundwater north of the Arsenal during sampling last December by
the Tri-County District Health Department,

The substance, according to 2a m&unm.xmwwﬁw Department environmental
‘omwwowpwu was Tound in surveillance wells as far north as 144th Ave.
approximately one mile south of two wells which wwo«»am water for the
0wd%.0m wwwmmﬁ05.

Test results of the water samples were released after analyses and

interpretation by State Health Department chemists and water guality

.ontrol specialists.

~Frank Rozich, director of water quality control for the Pepartment,
said UH&@.m health risk, if any, needs to be determined. The levels of
DIMP range from o.mw parts per billion {ppb) in the well near 144th Ave,
to 6.0 parts per million (ppm) in a well immediate’ - morth of the Arsenal,

Those levels compare with a level of 48 ppm found in a well inside
the Arsenal, and a level of 408 ppm in a lake at the facility known as
Iake F, Rozich said.

Samples taken last August and January showed "a wide distribution” of

DIMP in groundwater at the »wmmpmw itself, he said.

Saxpling of groundwater wells on mﬁammmuwsmmwmmumwmwmo Ho«mmwmm

the nwommmom of DCPD Auwowowowmdﬂmawmmmv, an organic hydrocarbon used

in the manufacture of pesticides such as endrim, aldrin and dieldrin.
DCPD was found in a tributary of First nammw just north of the

‘memsmw during tests conducted last lMay. Since those tests, drainage

to the tributary was blocked, but now the substance has surfaced in 2

ditch which flows =o the tributary, and ultimately to First Creek,

Rozich said.

(more)
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. orders - 3 : '

~The substance also was found in two wells immediately north of
the Arsenal, he said.

Information from the U, S. Department of Health, Education and
Welfare's list of toxic substances indicates that DCPD in the detected
concentrations is not toxic, according to William Dunn, the Department's
chief chemist. '

Dunn said, so<m<ww, that relatively little is known about DINP,

e speculated that the substance may have been present in and around
the Arsenal for the past 20 %mmﬂmr but’ the technique for monitoring its

\ resence vas not perfected until last year,

a st

Because little 1s known about DINP, the Depariment has recommended
that wells north of the Arsenal which provide water to the City of
Brighton be mmswumgmmow the substance on a regular basis, and OHOMmm
3if DIMP is fouad w: then,

"le have no reason to believe that DIMP is harmful or toxic,
especially in the concentrations we have found,” Rozich said, "but

wve want to tzke this precauvtion because so litile is known about it."

m Rozich said the Department has recommended that wells in the area

be monitored to determine how far the DINMP may extend, and also has
recommended that a "disinterested third party" conduct toxicity studies
on DIMP,

One possible source of the DIMP is Lake A, a lake at the Arsenzl
that was used as a disposal site for the substance prior to to 1957.
State Health Department water quality control specialists theorize tha%

~the DINP may have leached from the unlined lake into the groundwater.

(more)
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The DCPD, as well as minimal amounts of endrin, aldrin and dielédrin
found in groundwvater at and near the Arsenal, appear to be originating
from the southeast corner of Lake H,,.. but further investigation is
necessary to substantiate that assumption, Rozich mpwa.

He said the Environmental Protection Agency has been nowuwwmm of

the situation, and will be cooperating with the Health Department in

defining the problem.
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fisnorable satricia Schroeder
nepresentative in Congress .M
ponver Federal puilding ¢ L

1951 Stout Street ) )
- Denvaly Colorade 80202 : , :

—PHRIFSIT 940

Dear Mrs. Schroeder: . ) .

. Thie is in reply to your request of 10 July 1873 concerning a listing of
waste materials which have been relcased from Rocky Mountain Arsenal. As

YRS 30 KIS ans

ol ¢ I
A2t P

you will recall, you vere advised on 30 July that a collection of this
type of information would require a review of Arsenal ond lessee records.

-

Tue attached wcport $5-a summery of the activities &rom the time of initial

construction of the Arsenal in 1942 until the present.

Ineluded arc letters

from the Shell Chemicezl Company, Dre Julius Hyman and the Colorado Fuel and

iIron Chemical Company.

X @
During the period 1942 until 1869, there werg no requlrenents to maintain

data on dlsposal of industrial wastes.

However, since 1969 and the initia-

tion of activitdies associated with the National Environmental Policy Act,

.placed on all Arsenal mnnwﬁ.nwmm.

detailed records have been maintained and environmental controls have been

As you know, environmental statements have co.wn £{1ed with the Council on
Environmental Quality ‘4n all disposal activities undervay at Rocky iountain
Arsenal znd such statements specify the methols for recording and controlling
dischargés of any type resulting from the operation.

A copy of this correspondence is being mcnnwwwam to GovernotT Vanderhoof for
tis information. |

o

mw.vnmkmwu‘ .
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Honorable John D. Vanderhoof ‘
Governor of Colorado . v )
Seate Capital Building . -
Dernver , Colorado mompw . |
. . . .mm .
. | | 323
Dear Covernor Vanderhoof: :
b .
Attached for your information is a copy of a report furnished .
1
Representative Schroeder in rosponse to her request for intfor-

® & 5
pation concerning waste materials which have been released

from Roclky liountain Arsenal.

mwaomﬂmwwu e
. . S
mxxmwwmn. &mw p7 P e
1 Incl MAX E. THOMAS
as Lieutenant Colonel; GS i

Deputy, nonmnommwmﬁww
Inquiry Division
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1. Rocky Mountain Arsenal's operations can be givided into .six phases as
iisted below. The production operations and Bw.mmwaa have changed several:
times since the Arsenal facilities were constructed in 1942,

_

2. Phase 1 - Establishment of Rocky Mountain Arsenal and World War

usyl 189D BEPT BT AOT2G

03 o9np 8 3T “90TIOU BIUI
28wy W[}F 2ud JT EOIION

. IT Activity .
P
b. Phase 2 - Post World War II Activities - ‘
, ‘ 28n
c¢. Phase 3 - Korean Conflict F 50
d. Phase 4 - Post Korean Activities ) m
¢
e. Thase 5 - Vietnam Conflict . . ) W
[
£, 7Phase 6 - Change of Hission Emphasis from Eroduction to s
Demilitarization M
. ) 2 %
2. THASE 1 = Establishment of Rocky Mountain Arsenal and World War II T Y m
Activity (1942-1945) . . Iy
a. The War Production Board approved the construction of a chemiecal .,
arsenal, at Rocky Mountain Arsenal on 2 May 1942, with construction
.initiated in June 1942. The congtruction of ;the Mustard Facility was ¢
completed in six months, and the final completion of the Arsenal was accom-
plished during November 1943. -

b. During this period, the following nSn_

eriels were produced:
{a) Chlorine > . P
{b) Levinstein Mus taxrd "

(c) Distilled Mustard - i

(d) Lewisite . .
(e) Arsenic Trichloride
{(f) Sulfur Dichloride

»

(g) Thionyl Chloride

(h) Tive-Hundred Pound E4S Cluster ! ~
; ,Q.v #M47 Incendiary Bomb

(3) 39 Incendiary Buwo

G9712647
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: o« .AWW mbm.wM<msznanna Pound Bomb

1) Incendiary Cluster, M12 and ¥13

(m) White Phosphorous Igniter

{n) White Phosphorous-Filled Cup

{0} TIndustrial Waste Operacions (Phase 1)

(1) An Industrial Waste Pond, designated as "Lake A" and covering
T~ . approximately sixty (60) acres, was established on the Arscnal to contain

all chemical industrial wastes from the manufacturing faciiities. This
disposal pond did not discharge into any streams leaving Rocky Mountain
Arscnal, since the liquid level in the disposal pond was maintained by
normal evaporation. During this phase of operations, there were no
requirements for maintaining records as to guantities or types of chemicals
discharged into the waste disposal system; therefore, no data are available
to definitely specify what was introduced into the waste disposal pond

{Lake A).

) @
(2} It could be assumed that there were some quantities of all chemicals,

used or manufactuved at the Arsenal, depositeéd in the waste disposal pond
as detoxified, neutralized salt solutions., These salts, or brinme solutions,
could have included some detoxified Mustard or Lewisite and some sulfur,
chlorine or arsenic in various forms of salt solutions. These wastes could
also have included some washdown waste water from the incendiary lines, or
the arsenal's Clothing Treatment Plant, and ceculd have contained some

pnosphorous compounds or chlorinated paratfiin.

{3) Attached as an inclosure is a letter mNoB the Secxetary of the Army
to Representative Armstrong which describes in ‘Considerable detail the
history of the Industrial Waste Ponds at FMA.

3. PHASE 2 - Tost YWorld War ITI Activities

a. Production Mission (1945-1950) .

- .

(1) After the cessation of World War II, Arsenal activities were )
directed toward the renovation of Chemical 004ﬁm Field Equipment, such ac
flame throwers, decontamination trucks and chemical trailers.

(2) - An additional mission of the Arsenal was the demilitarization of
155mm and 75wm Mustard-filled Shells. This demilitarization facility

operated during the period September 1547 through January 1949. The Mustard
Agent was removed from the shalls and transferred to cone ton cylinders for
storage. The empty shells were decontaminated by flushing with Oleum

(10547 sulfuric acid) and concentrated nitrie acid,

b. Leasing of Idle Facilities

ion was made to lease certain standby plants to
ants included rhe chleorine marufacturing plant and

(1) In 1246, a deci
s

privare indusivey. The .

the lustard ond Lowlsite muouonctering, Jaciiities. The inizial lessees ware
the Colorado Fuel and Iren Choudcal Company and the uﬁ“HCm Hyman Chemical
Company .
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(2) , In 1950, the Julius Hyman Chemical oownmnw assumed the lease of

the Colorado Fuel cnd Iron Chemical Company ; ardd in 1951, the Shell Chemical
Company purchased the lease held b the Julius llyman Chemieal Company. The
Shell Chemical Cempany enlarged their bnﬁwcwnwﬂw for the manufucture of
various types of insecticides. w

c. Waste Disposal Operations (Phase 2) w .

(1) There was no sndustrial waste generated in the chemical equipment
renovation facility. _ .

¢2) The liquid brine waste, generated in detoxifying Mustard Agent
wastes or neutralizing acid waste during the Mustard Shell Demilitarization
Program, was discharged into the waste disposal pond (Lake A). There was
no requirement for maintaining records of industrial waste disposal during
Phasc 2 therefore no hard data are available on the quantity or composition
of materials released into the disposal pond.

{3) The waste disposal operations, from the lessees plants, would have
contained some by-products from the manufacture of insecticides and neutyva-
1ized wash water from operational cleanup around their facilities. The
Julius Hyman Chenical Compaay and the Colorado Fuel and Iron Chemical
Company were requested, by letter, to furmish any data that may have been
maintained which would indicate the types and quantities of wastes generated.
A response from both the Julius Hyman Chemical Company and the Colorado .
Fuél and Iron Chemical Company {Inclosure Numbers 1 and 2) states that no
HmWOHQm were maintained which would list the quantities or types of liquid
wastes eupelled to the waste disposal pond (Lake &4). Some of the insecti-
cides manufactured included Aldrin and Dieldrin, and the Colo:iado Fuel and
Ircn Chemiczl Company operated the chlorine plant including 2 sodium :
hydroxide concentration unit. P 1 ;
4. wmm.pmm 3 - Korean Conflict (1950-1954)- . ! ”

i
1

a. Operations included continued manufacturing of incendjary clusters
for the Air Force, renovation of Ay flame throwers and the construction
and start-up of the CB Nerve Gas manufacturing and £illing plants. The
Aysenal was placed on active status during June 1930 concurrent with the ’
start of the Koream conflict. Construction of the nerve gas plant was
Mﬂwnwmnnm in 1951 and completed in 1933, :

| . | w
vw b. During this period the following materials ‘were produced: .

¥1 Thieckener for Incendiaries-

.M15 White Phosphorus~Filled Smoke Grenade

M19, M20al and M31 Incendiary Bomb Clusters
‘Renovation of Flane Hﬁﬂocmﬂw

Rerve Gas Azent GB

134 7o--Tiiicd, Clusters
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&. , The Shell Chesical Co - zontinuvd te produce various insccti- IS TR
cides in their leesed focilipiar. . : 2P 8 e
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d. Waste Disposa! Operaticns (¥hzse 3) = e
- : Ten R
.- i . oo

(1) “The waste disposal pead {Lala A) was continued in use during this e
phase. : 88 w.m.
. Eoie

(2) Weutralized anl detox;ii:d by-procdvcts from the om Nerve Gas .m

manufacturing plant, along with plaut mmmion. water, were discharged to the
waste disposal pond, {Lake A} duiing the period 1853 and 1954, oo s

. (3) The by=-proderets and i washdown water from the insecticide %
manufacturing plant, oparated by the Shell Chemical, were also discharged - m

,,, inte the waste disposzi pond (Jabe &7, )

(4) Washdown water frem tho incendiory lines and Clothing Treatment
Plant was discharged into the wuste pwmmom& rond (Lake A).

mmv No waste liquids werc <t zrated in the field equipment facilities
where Flome throwers werc being renovated.

2 by tha Shell Chemical Company, or the
Rocky Mountain Arsenal, as to th: gua antities or types of waste materials
generated. . - N

{6} No records were maintaic

PHASE & - Post Korean &sctiwiiies

5 (19534-196%4) . '

a, Mission Changes w )

va>mnnnﬁ1mﬁ0ﬂmmmnonﬁm,ur“Q«o mwnmmwnw:nnyusamm mm__nwmmwwmmwog
o¢curred. Government Cwne d@ and Oycrated Arsenals began to concentrate on
pilot production, preproduction an sl wwnz.nom productinn runs with mass pro-
duction performed by industry uiutraver possibl: ox practical. - Rocky Mountain
Afsenal was assigned the mwoaann on onmwnmpﬁ.nm to support research and
mw.cmwomamﬁn Eor the Chemical Cosps of the Dupartment of the Ammy.

i :

H B . . |
i (2) A facility was engineercd and built to blend rocket fuel for the
Titan II Program. . i -

| p. Production Activities (1954-1964)

1

w {1) GB Ferve Agent Manufacture {1953-1957)

{2) Various Munitions Filled (GB) (1953-1964)

{3) Demilitarization om vstard-Filled Munitions
(4) M34 White Phosphorous Grenade Manufacture
(5) Processing of Anti-crop Materiel and Maintenance of Stockpile

¢, Wasta Disposal Cpuraticas fPraze L) {1831-1964)
-~
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(1) The use of Loke A was di:.continued $n'1954 and replaced with a
new disposal pond desipnated as Lake F. This pond was constructed with a
catalytic-blown asphalt mombeane on the bottom to prevent any seepage into
the carth below. This mexbrane was covered by ‘approxirately twelve inches
of dirt to protect it from damage. The area of this disposal poud covers
approximately 100 acres and has a capacity of 250,000,000 gallous. When
the lake was completed, all industrial waste from the Shell Chemica
Company and the Arseanl's manufacturing plants was introduced int> this

lake, plus the 1iquid wastes remaining in the Lake A dispesal pont

(2) Utilizing a siccessful technique employed by industry, dctermination
was made to dispose ci all industrial wastes, including that in Lake F, into
'a deep well. In 1962, a deep disposal well was completed on the Arsenal;
znd the pumping of industrial wastes into this well was initiated. The well
was drilled to a depth of 12,045 feet and was capable of accepting 400
gallons per minute at a well head pressure of 1,000 pounds per square inch.
The use of the deep well was discontinued and the well was capped in
Febpruary 1966. Attached is an article which may have come to your attention
published in SCIZNCE MACAZINE, September 1968 issue concerning tha deep well

1

at RIA. . '

. (3) During this peried, the industrial wastes included the by-products
and washdown water from the GB manufacturing plant. These waste waters were ’
cgmpletely detoxified and novtralized with a caustic soda solution prior to
mmmvomuwg The waste ligquids, also, sneluded the detoxified by=-products from
the Shell Chemical Company's inseeticide manufacturing plant Mﬂnwcawam any

vﬁUSn washdown water. .

: . ]

. {6) Im demilitarizing the M70 Mustard-filled Rzab and the . 155mn, Mustard-
Filled, Shell, the agent was burned, and no effluznt was expelled te the Lake
other than small quant.ties of neutralizéd planj washdown water. There would
also have been a small amount of plant washduwn water intreduced into the
@wvammw system from the 105zm Mustard Shell demilitarization line and the
White Phosphorous Grenade f£illing line. i

€ ¥

: {5) Mo records were maintained during this periocd, froh mwmvnm the
Shell Chemical Company or the Arscnal, which would furnish data on the
quantities ox compositions of chemicals expelled to the Lake Fiindustrial
waste disposal pond. . :

i
6. PHASE 5 - Vietnam Conflict (1965-~1969)

|
m
%
|

a, Operations

{1) During the period 1965 to 1969, the activities at the Arsenal
included the following operations: tes

of various wunitions with GB Nerve Agent.
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. . (b} Blending »f Missile Fuc! Tov the Aix'f

(¢) Demilitarizavion of 155n:u znd 105,

°

(d4) Filling of Crenades and 105mm Shells witch ¥Wilie Phosphorcus.

- {e) Demflitarization of M78 500 1b phoscere and 107 1000 1b plosgene
Bombs and Renovation for Reusc. )

{£) Demilitarization of 4.2 Phosgene-Fillad Moriur Shells and Tenovation
for Reuse.

b}

b, Waste Disposal Operations (Phase 5) (1904-125%)

i . . . ~3s e . s
(1) Wo waste liquids were generated during the GB wwnition filling
operations other than neutralized plant washdoun waicos {wom the facilities.

{2) No waste waters were generated and dispesed of frem the Missile
Fuel Blending operating procedure,

m (3) The Mustard-Filled, 155z and 105, Shells were demilitarized, and
the agent contained in the shells wes ‘burnmed iu furnsesi. The only dispesal
liquid from the facilities was the neutralized plaat washdown water. The

-

105mm shells were renovated and refilled with ¥hite Phirrpzhorous.

Phesphorous,

(4) The filling of 105mm shells and'grenades, with
neutralized

msowmmznmmnmw:mcmwwwmwzmmwnm amwonnymnmnuwwmf
ant washdown water.

d
P -

w
|
i
1
M

(5) M78 and M79, Tive-Hundred Pound and One-Thousand Pound, Phosgene-

' wmwwmm Bombs were empticd in ordex Lo rcuse phaLbomd Body for a high
explosive munition. The bomb bodies were nmot £illed wiili the euplosive
charge at Rocky Mountain Arscnal. The Phosgenc was rocovered and stored in
the toxic yard at the Arsensl. There were no industrizl liquid wastes from
nawm operation. . ®
i . !
" (6) - The emptying of Phosgene frem 4.7 Mortar Shells was also accom~
plished to furnish shell bodies. The Phosgene f{rom thoss mortar shells was
also recovered in ton cylinders and stored in the toxic yard at this Arsenal

with no waste liquids being generated in the process. I

|

(7) This Arsenal produced several types of small antipersenmel explosive
munitions. There was no industrial chemicals introduced inte Loke F from
these operations.

§

|
(8) WNecutralized by~products and washdown water was szat ro Lake F by

=20
. the Shell Chemical noammﬂ%VAmna no rvecords were maintainad.
« ~- .. . .
7. PHASE 6 - Change of Mission Emehasis from Producticn to Demilitavizatics
{1970-1973) \

~7 g @

a. The activities at Roeky Mesntain Ar:cnil ower:s G0 Dailous

A01I0N

a
°

‘pauy¥3 duraq

quawnoop 243 Jo A3prend ayl
weyl Iea[d €897 BF A0T2q

03 anp 8T 3T ‘20730u ETI
23wwy W[TF BYI JT

gns
290
Ody

?

Fidg
2y
e




s A

tHavy .

i
|
|
. §
(1) Impregnatica nf Clothing for the Depdrtments of the Army and
i
{

(2) Initiation and Operation of a Demilitarization Program for Disposal
of an laticrop Biologiecal Agent, : '

(3) 1Initiation and Operation of a Demilitdrization Program for the
Disposal of Mustard Agent.

(4} Planning for the Demilitarization of the Cbsolete M34, GB-Filled,
« Alr Force Cluster.

i (5) Blending of Hydrazine Missile Fuel for the Space FProgram.
b, Waste Disposal Operations (Phase &) (1970-1973)

(1) - Industrial wastes from the Clothing Treatment Plant were expelled
to Lake F. These wastes would include small quantities of chlorinated
paraffin and the impregnation compound, XXCC3.

. i
(2) Anticrop Materiel : :

i

. (a) The facility, in which the anticrop materiel was aomnmo%mm, was
designed to be a completely contained unit., The building was maintained
under a constant negative pressure, and all erhaust air passed through an
abselute (.3 micron) filtev system. The materiel was destroyed first by
chemical treatment followed by imcinerationm. The exhaust stack, from the
incineration unit, as well as the exihaust stack from the building, was
monitored continously to assure that no anticrop spores, live or dead, were
mxﬁncwnm& into the atmosphere. ;
i H :
“ (b) A1l washdown water from this plant was evaporated in the inéin-
eration furnace to destroy any possible spores from that source; therefore,
no waste water was discharged from this facility. w

: 6!
(¢) Final disposal of inactive ash was spread on the soil as stated
_4n the Environmental Statement. Samples of soil from the arca wherz ash
was spread have been subjected to analyses by an independent laboratory and

m@ﬁna to be free of any viable anti-crop spores.
}

el H

(3) Mustard Agent . ; i

{(a) The bulk Mustard burning facility was designed so ﬂwmm the Mustard
was burned in furnaces, and the exhaust fumes from the operation passed
through a packed column and scrubbed with a caustic soda solution to remcve

i any sulfur dioxide or chlorine. These exhaust gases, from the facility

stacks, passed both States and Federal stack emission standards.

SIOTLON

‘powr{E3 Fupaq

Jusmnooep ayl jo L3prend oyl
upyl 1edYT 887 8T KO3

03 @np 8T 3IT ‘@7T10u STYI
afewy WLy 3 IT

o %
%
2X¢]

g
:
R
<3
R0
L9
-~




®

(b) The neutralized brine thet §s genevated in sumibbing the  nwes
passed into a spray drver which evaporated the water and preduced nolid
salts. These salts, centaining o.cdiun chleride, sodiuvm sulfite and sodivm
carbonate, are sealed into metal cyums and stored in closed wazehouses atv
the Arsenal. No liquid chemical wastes from the Mustard Demilitavization
Plant are being discharged into the Lake F waste dispesal pond. Bven vash-
down water in the thau room, unload booths or storage tanlk roem ¢ callected
and disposed of throuzh the spray dryer system. Complete details ave inelud
in the final environmental statement filed with the Council on Envizeonmenttl
Quality.

(¢) The most modern analyzing instrumentation equipment was utilized
to monitor the exhaust gases from the scrubber system, ar well as the
operating arca exhaust stacks. These operating area exhaust stachks utilic.d
activated charcoal filter systems to prevent :aw Mustard vapor frew cnitin:
the facility. The same type of instrumentation was also utilized to moniter
tha alr within the thaw room where the ton containers of HMustard Arent wers
heated to fluidize the material and to monitor the areas around the storag:
tanks and agent pumps. These analyzers detected Mustard Agent at the level
of .004 willigrams per cubic meter.

(d) The Zollowing data arc furnished as an average level of Mustard,
or acid from the exhaust stacks, of the Mustard demilitarization manvdwc.
It may be noted that the actual ratrs are below the figures Eurnished as
acceptable standards for stack emissions.

STACIK EMISSICH .
MUSTARD DILITARIZATICN PLANT
STAIDARD ACCEPTASLE LEVEL ACTUAL 12 MONTII AVERACE
HUSTARD .03 Milligrams Per Cubic Meter Less Than .03 dMilligraus
. : Per Cubic Meter
S02 500 Parts Per Million . Less Than 5 Paxts Per
Millien

(4) M34, GE-Filled, Cluster

(a) The facility for demilitarizing the M34%, GB-Filled, Air Force

Cluster began operations on 29 October 1973. e

(b) This facili:y has, also, been designed in a manner to eliminate
any industrial waste water. The brine which will be gencrated by the
neutralization of GB ilerve Agent, collected from the declustering operations,
will be uriecd to a salt in a spray dryer. The salt, containing sodium -
flouride, sodium carbonate and sodium phosphate, cHwH be ﬁwunnm into steel
drums for storage on thz Arsenal., No industrial waste yater will b2 ounw~d4w

to the Lake F disposal pond. Completa details are includgd in the eovironm2
tal statement filed with the Council on Envircamental QCuw»ﬁw
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(¢ All air -zhausting from-the declustering cublcles and the oparating
areas, including Lhe decontaminat ' on mcwsmnmuh is passed through a series of
caustic Venturi scrudbers to reme 2 ary nﬁonmA of the ageanr. The enhaust
gases, from the scrubler stachs,are continvously monitered with the

modern and sensitive equipment to maintain assurance that the exhaust gases
are frec of any toxic contominants. These instruments will detect sha
prescnc? of GB ilerve Agent at the low level of!.0003 milligrams per cubic
meter which 15 well below the level that wouldlhave any detrimental effect
on human beings. w

' N

(5) tlonitoring Stations .

{a) To further mzintain control on the demilitarization operations at
the Rocky Mountain Arsenal, nine menitoring stations have been established

‘around the entire perimetér of the Arsenal. Each of these monitoring

"stations are equipped with highly sensitive instrumentation which will

detcet sulfur dioxide at the lavel of .005 parts per milliom and nitrous

oxide at the level of .005 parts per million, as well as the presence of

acid mist. The stations, also, will show wind direction and the quantity

of solid particles in the air. The information from these nine stations is
automatically fed to the Inspection Laboratory, so that any abnormal condition
indicated by the monitoring cquipment can be checked out; and if due to a
plant problem, corrective action can be taken immediately. :

; {b) The following data are furnishod from the records amwwnmwnna on
the information collected on a test basis from these wmonitoring stations
over a twelve month pariod: :

M ANJUAL ARITMETIC MEAN i
| PERIMETER MONITORING DATA :

5
i

m . STANDARD . ACTUAL (12 mo”nhw AVERAGE)
S0b .02 PPM .006 PRM |
zcmm .05 PP . .009 wmx :
Acid Mist (XCD) .015 PRM o .001 PR )

i - . . .
m (c¢) It may be noted that the actual average concentration, of the

maN~ K0, and acid mist, falls considerably below the mnnmwﬂmwwm standard
levels.” It is also pointed out that these monitoring stations also pickup
any S07, NOy, or acid mist entering the Arsenal grounds from outside sources,
such as oil zafineries or power plaants, when the wind is from n?m direction

of the source to the Arsenal monitoring stations. m
t

(d) These monitoring stations also have the capability of checking
for GB Nerve Agent concentrations, through a cholinesterase level determin-
ation, and will give added protection and awareness of any contamination
during the demilitarizztion of the ¥M3%, G3-Filled, Air Force Cluster or
in the event a serious leak was to develop in the toxic yard.
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{6) shell Chemical noawpdw~uwwvommw COperations

Inclosure Humber 3 is a repewt fxom the Shell Chemical Cempany
which reflects their disposal operations since 1966.

(7) A program directed toward overall cleanup of buildings and
grounds at RMA is currently underway. A&n on-site survey of KA is
being conducted by techmical personncl to determine specific areas
and structures which requize decontamination andfor destruction.

Upon completion of this survey, 2 determination will be made con-
cerning appropriate methods for cleanup and the timing of such effort.
As you know, a major effort involving disposal of nerve agent GB will
econtinue which will require continucd use of facilities znd the veten-
tion of an adequate safety buffer zone surrounding the arsenal.

3 Incl

1. Reply £/Julius Hyman
6hup73, to Ler, 2Augy3

2. Ltr, GF&L Steel Corp,

27hug73 . . ;
3. Ltr, Shell Cml Company, :
31Aug73
4, Ltr, Congressman Armstrong .

5. Article, SCIENCE magazine
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