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1.0 Introduction

1.1 Authonty

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation and
Liabitity Act (CERCLA) 42 USC 960! et seq. Ordnance and explosive wastes are included
in the CERCLA definition of pollutants and contaminants that require a remedial response.

In 1983, Public Law 98-212 established the Environmental Resteration Defense Account
(ERDA). This Congressionally directed fund was to be used for environmental restoration at
Depariment of Defense (DoD) active installations and formerly used properhes. The DOD
designated the Army as the sole manager for environmental restoration at closed installations
and formerly used propertes. The Secretary of the Army assigned this mission to the Corps
of Engineers (USACE) in 1584,

The 1986 Superfund Amendments and Reauthorization Act (SARA) amended certain aspects
of CERCLA, including some directly related to OEW contamination. Chapter 160 of the
SARA established the Defense Environmental Restoration Program (DERFP). One of the
goals specified for the DERP 1s "correction of environmental damage (such as detection and
disposal of unexpleded ordnance) which creates an imminent and substantial endangerment to
the public health or welfare or to the environment.”

The DERP requires that a CERCLA response action be undenaken whenever such “imminent
and substantial endangerment” is found at:

A. A facility or site that is owned by, leased to, or otherwise possessed by
the United States and under the jurisdiction of the Secretary of Defense.

B. A facility or siie that was under the jurisdiction of the Secretary of
Defense and owned by, leased to, or otherwise possessed by the United States
at the time of actions leading to coniamination.

C. A vessel owned or operated by the Department of Defense.

Passage of the Clean Water Act in 1972 established the National Contingency Plan (NCP)
which has since been revised and broadened several tmes. The NCP provides the
organizational structure and procedures for remedial actions to be taken in response to the
presence of hazardous substances, pollutants, and contaminants at a site. Section 105 of the
1980 CERCLA states that the NCP shall apply to all response actions taken as a result of
CERCLA requiremernts.

The March 199¢ National Oil and Hazardous Substances Pollution Contingency Plan given in
40 CFR part 300 is the latest version of the NCP, Paragraph 300.120 states that "DOD will
be the removal response authority with respect to incidents involving DOD military weapons
and munitions under the jurisdiction, custody, and control of DOD."

1-1
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)

On April 5, 1990, U.8. Army Engineer Division, Huntsville (USAEDH) was designated as
the USACE Mandatory Center of Expertise (MCX) and Design Center for Ordnance and
Explosive Waste (OEW). As the MCX and Design Center for OEW, USAEDH is
responsible for the design and successful implementation of all Department of the Army
OEW remediations required by CERCLA. USAEDH will also design and implement OEW
remediation programs for other branches of the Department of Defense when requested.

1.2 Subject

Memphis Defense Depot is located in Memphis, Tennessee approximately six miles southeast
of downtown Memphis and two miles northwest of the Memphis International Airport.

1.3 Purpose

This Archives Search Report (ASR) compiles information obtained through historical
research at various archives and records holding facilities, interviews with persons associated.
with the site or its operations, and personal visits to the site. All efforis were directed
towards determining possible use or disposal of chemical warfare materals on the siie.
Particular emphasis was placed on establishing the type (agent), munitions or container,
quantities and area of disposal. Information obtained during this process was used in
developing recommendations for further actions at the site.

1.4 Scope

The scope of this ASR is limited to burials and disposals performed by the Chemical Warfare
Service (CWS) in association with Memphis Defense Depot.

1-2
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2.0 Previous Site Investigations '

2.1 c iz Defense Depot

Installation Assessment of Defense Depot Memphis, Memphis, Tenn. Report No. 191, July
1982, prepared by U.S. Army Toxic and Hazardous Materials Agency (USATHAMA),
Aberdeen Froving Ground, Maryiand. This was a records search conducted at Memphis
Defense Depot to identify past contamination and to assess the potential for contaminant
migration beyond the installation boundary. The review of records identified the major
contamination arezs on both the Main Depot and the Dunn Avenue Area.

The report was reviewed for any possible information on Conventional Ordnance or
Chemical Warfare Materials, Original interviews and other records used for the preparation
of the Report were reviewed at the Depot Environmental Office and are referenced in this
report 25 appropriate. The entire USATHAMA Report is included in Appendix C of this
report.

2-1
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.0 Site and Site Area Description

3.1 Location
The Memphis Defense Depot is located within the city limits of Memphis Tennessee. The

Depot is on the south side of the town, on Airways Road. It is two miles northwest of the
Memphis Intemational Airport.

3.2 Past TUses
The original 500 acre track was generally farm land when purchased by the Army in 1941,
3.3 Current Uses

The Memphis Defense Depot is still in active use by the Department of Defense. The Depot
is operated by the Defense Logistics Agency and is under the control of the eastern region.

3-1
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4.0 REAL ESTATE

4.1 Current Site Ownership

The Memphis Defense Depot i5 currently owned by the Department of Defense (DoD)) and
operated by the Defense Logistics Agency. The main depot and the Dunn Avenue Area total
642.11 acres.

4.2 Previous Site Ownership

The original Depot site was purchased from two brothers, Abe and Ben Goodman, on 22
May 1941 and contained 500 acres.

4.3 Land Acquisitions and Disposals

An additional parcel was purchased during World War 1l to the west of the main depot. This
area was for open shed storage.

A 3.6 acre parcel, located on the northwest comer of the Dunn Avenue Area was transferred

10 private ownership (W, W, Robinson) on 26 May 1949. The transfer was performed by the
Federal Farm Mortgage Corporation acting as agent for the federal povernment.

4.4 Leased Facilities

A review of the Plant Protection Regulations used during World War II, indicate that the
Depot had use of a warehouse near Webster and Georgia Streets near downtown Memphis.
The warehouse and surrounding area was patrolled by an armed goard and was known as
Post No. 20. This area 1s no longer controlled by the Depot and should be listed as a
Formerly Used Defense Site (FUDS) (DEGORG 1943).
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5.0 OEW/CWM Site Analysis

5.1 Historical summary of OEW operations

The first Pistol Range on the Depot was located just south of K Street, between 15t & 2nd
Streets (Map 2). This range has been removed and the prounds are part of the Depot Golf
Course.

The second Pistol Range was built on the north end of the Dunn Avenue Area and still stands
today (Map 3).

The two igloos were primarily used by the Chemical Warfare Service and conventional
ammunition was not stored on a permanent basis. Conventional ammunition may have been
stored in the igloos on a temporary, short term basis for reserve units. This type of use
would not have been recorded in documents.

Incendiary bombs were stored in Bldg 229. These bombs were shipped out of the Depot
after World War II (Traut 1981 & 1994).

istorical summ 8, Hon

WORLD WAR TI

The Chemical Warfare Section at the Memphis Defense Depot was activated on 30 April
1942, The mission of the Section remained practically unchanged throughout World War II,
and was stated as follows (Memphis 1945):

SUPPLY

Distribution: 1. GENERAL SUPPLIES. a. As a distribution depot. To receive and
store CWS$ general supplies for distribution to instaliattons located
within the Fifth, Sixth and Seventh Service Commands, incleding
staging areas under conirol of the New Orleans Port of Embarkation,
and to that port for port stocks.

Filler: b. As a filler depot. To receive and store CWS general supplies
for shipment overseas through the New Orleans Port of Embarkation.
Reserve: ¢, As a reserve depot. To receive and store authorized reserve of

CWS general supplies for future distribution.

3-1
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Distribution: 2. AMMUNITION. a. As a distribution depot. To receive and store
training ammunition only for distribution to installations located within
geographic area of the Fifth and Sixth Service Commands.

Reserve: b. As a reserve depot. To receive and stere authorized resarves of
all types of CWS training ammunition,

During World War II, the section prided itself on eliminating unnecessary procedures, Omne
of which was stated as follows (Memphis 1945):

"The guiding principle used in controliing the administration of records, reports and
files has been to simplify and reduce paper work when ever possible...One all 100
prevalent wasteful practice that this office has studiously avoided is the use of
subsidiary or duplicate records where there already exists basic records from which
any required informaton may be gathered.”

This accounts for the lack of records of the operation of the Chemical Warfare Section.

The Depot Commander allowed The Chemical Warfare Section to operate independently
from the rest of the depot. Most of the mission, directicn and guidance came directly from
the Chemical Warfare Service. In this fashion the Chemical Warfare Section operated much
like an independent, tenet activity.

Manpower for common labor, checkers, equipment operators and all materials handling
equipment during World War IT were provided by a Depot wide labar Pool, This labor pool
provided man power on a day to day basis determined by requests the day before. The labor
pool also included some 1600 German prisoners of war. While this system was efficient,
institutional knowledge of the Chemical Warfare Section resided with a small core of section
personnel {Memphis 1945).

The facilities used during World War II by the Chemical Warfare Section are as
follows (Memphis 1945):

Office Space: Approximately 2,000 square feet in AO-1 (Bldg 144)"
Warehouse space: Warehouse NC-1 (Bldg 229), NC-2 (Bldg 329) and iwo sections in

NB-1 (Bldg 230). One section in inflammable storage building ND-2 (Bldg 319) and
800 square feet in ND-3 (Bldp T416, which has been partially removed).

'Building numbers are given as they appear in the documents and maps. The building
number in parenthesis is the 1994 building number,

5-2
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Shed Storage: A total of 85,000 square feet in shed SD-22 and SB-22 (both part
of Bldg §972). A total of 10,000 square feet of unimproved open storage space
restricted io the storage of classified ammunition and 15,000 square feet borrowed
from the QMC for the storage of Plant, Impregnating, Z of I, Number 110%

Igloos and Magazines: Two standard igloos (Bldgs 783 & 793) and two above
ground magazines (both removed).

Storage at Posts, Camps and Statiops; Assigned 150,000 square feet of gross storage
warehouse area at Camp Ellis. This was used to store approximately two miilion
civilian gas masks which was accounted for on the Section records.

Reviewing various Depot Plans reveals that the Chemical Section also occupied at one time,
all of Bldg. 330 and parts of Bldgs. 249, 349 & 429. Open storage was located north of the
igloos and also east of the igloos (Map 2).

Shipping documents for the month of October 1942 were reviewed. During this month, at -
least 270 Set, Gas ident., deton., M1 were shipped. These are more commonly known as
Chemical Agent Identification Sets (CAIS). Also shipped during the month were 45 Mine
land, cml., w/deton & burster. These mines were shipped empty, but with a detonator and a
burster charge (Memphis 1942}

One operation done by the Section was the periodic recanning of bleaching powder (Chloride
of Lime). The rapid deterioration of containers in which this item was packed made it
necessary to periodically recan large quantities. At one time the Section had approximately
5,000,000 pounds in storage (Memphis 1945).

Repackaging was also required for Agent, Decontaminating, Non-Corrosive (DANC). This
was accomplished by 14 prisoners of war. Approximately 25,000 cans were repackaged
{(Memphis 1943).

At the end of World War II, the Chemical Warfare Material being handled by the Depot was
divided into four main groups or classes, as follows {Memphis 1945):

Ipert Matenials:
1. Example of inert Chemical Warfare Materials are apparatus, decontaminating
{various types); gas masks; respirators; bomb bodies, empty; smoke tanks, etc. No
particular hazard is attached to the storage or shipment of these articles.

*The Plant, Impregnating, Z of I, was processed and recrated in accordance with
overseas packing specifications, by the Chemical Warfare Section. This plant consisted of 45
car loads of heavy laundry equipment (Memphis 1945).

5-3
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Explosives;

1.

The explosives handled by the Chemical Warfare Section at the close of World

War II fell into two main classifications:

a. Burster, nitro-starch and primacord, both of which are high explosives.
b. Detonators, fuses, etc., which include blasting caps, electric squibs and
bomb nose fuses. 0

Chemical ammunition;

1.

Chemical ammunition is divided into four basic groups:
a. Group "A" - Persistent Gases, which include Mustard Gas (HS), and
Lewisite {(M-1). Neither of these were currently handled at the depot.
b. Group "B” - Non-Persistent gases, toxic, irritants and smoke. This group
includes the following items stored and handled at the close of World War II:
(1) Chloracetophenone (CN), tear gas; Adamsite (DM), irritant gas;
Sulfur Trioxide, Chlorsulfonic acid mixture (FS), smoke, Titanium
Tetrachloride (FM), smoke; Chloracetophenone (tear gas) solution
(CNS and CNB).
¢. Group "C" - Spontaneously inflammable agents.
{1) HC, Smoke pot (Hexachlorethane burning mixture).
(2) Grenade, frangible, M1, AW filled. The AW filling consists of
phospherus and a rubber-gasoline solution.
d. Group "D" - Incendiary and readily inflammsable agents.
(1) Buming mixture of CN-tear gas pots and tear gas grenades.
(2) Buming mixture of DM-DM pots and DM grenades.
(3) Burning mixture of CN and DM - CN-DM pots and grenades.
(4) Bombs, incendiary.

Inflammable and/or cormosive or foxic Hquids and solids:

b B el ol

Flame thrower fuel.

Paint, liquid vegicant detector.
Ointment, protective.
Impregnite, shoe.

Acetylene tetrachloride.
Chloride of lime.

Matches.

Paraffin, chlorinated.

3-4
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After World War 11, the tonnage of receipts and issues declined rapidly. Various divisions
and branches within the Chemical Warfare Section restructured or were absorbed. Posts and
Camps sent back supplies for re-stocking. Much of the chemical ammunition received had
been packed with no regard for lot .numbers, causing the depot to open all ammunition crates
and repack them by lot numbers (Pittenger 1947).

Eventually, on 1 July 1947, the Chemical Supply Section was transferred to the Chemical
Section at the Columbus General Distribution Depot, Columbas , Chie. The Chemical
Section continued te store, classify and dispose of general supplies and maintain war reserve
assets (Pittenger 1947, Brophy 1953). -

One of the duties of the Chemical Warfare Section was the periodic inspection and testing of
flamethrowers. In the interview with Mr. Traut, he stated, that he would test the
flamethrowers against the northeast side of the curved loading dock in the Dunn Avenue
Area. He recalled using only diesel fuel. The units were then refilled and put back into
storage stock

(Traui 1981 & 1994). Testing of Flamethrowers using diesel fuel, was done by Mr.
Anderson along Ball Road where Building # 650 is now located {Anderson 1981a,1981d &
1981b). Flamethrowers were also tested in the present golf course area of the main depot,
around the area of the 3rd and 9th fairways on the north side of the course (Gross 1981,
Jonas 1981, Wages 1981, Whitten 1981). -

Korean War

During 1951, major activities of the Chemical Section, included test firing of mechanized
flame throwers and the screening gas masks. The gas masks were made serviceable and
available for issue. In total, 83,000 masks were screened and exther made serviceable or
demulitarized and turned to salvage. Requirements and Supply Control Division for Spare
Parts was transferred to Memphis Depot. Approximately 3,434 tons of spare parts were
received from Eastern Chemical Depot (Edgewood Arsenal) (Brophy 1953).

During the next two years, the receiving, storage and shipping of repair parts was the main
function of the Chemical Supply Section. During the first six months of 1953, 469 tons of
repair parts, 654 tons of end items and 4 tons of toxics were shipped. The small stock of
Chemical Corps ammunition was no longer required, since ammunition supply was deleted
from the Depot misston. Shipping instructions were received to transfer the stock of
ammunition to Pine Bluff Arsenal, Arkansas (Brophy 1953, Memphis 1953).

3-3
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Post Korean War

The Chemical Supply Section continued to store Chemical Corps equipment, parts,
decontamination materials and Chemical Agent Identification Sets (CAIS). In December
1957, they filled a request to send 6 drums of Tetrachlorethylene (Acetylene tetrachloride) to
Edgewood Arsenal for testing, This material is used with RH195 to make Agent,
Decontaminating, Non-Corrosive (DANC) (George 1957, Patro 1957, Tomlinson 1957).

In December 1957, there was a request to the Chief Chemical Officer, Department of the
Army for new fiber board containers. There were on hand at the Chemical Supply Section
4,736 drums of XXCC3 (26 1b.) which needed replacement containers. It is unknown
whether the 123,136 Ibs. of XXCC3 was repackaged or destroyed (Dick 1957).

During the first three months of 1960, The storage activities of the Chemical Supply Section
were transferred to the Directorate for Warehousing. Under this major reorganization, the
National Inventory Control Point and all other allied elements of the former Chemical Supply
Section became the Chemical Parts Center. This was an assigned mission of the Memphis
General Depot (Memphis 1960a).

By directive of higher headquarters the Chemical Parts Center was transferred 1o the Army
Chemical Center, Maryland, with an effective date of 31 March 1961. This concluded the
use of the Memphis Defense Depot by the Army Chemical Corps {Chemical Warfare
Service) (Memphis 1960b).
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Historical summary of OEWICWM disposals

Qrdnance Disposals

Mr. Traut, formerly of the Chemical Supply Section, stated that after World War II, Military
Police would bring ordnance items to the Depot. These ordnance items had been confiscated
from returning service men upon their arrival in Memphis. In the 1981 interview, Mr. Traut
stated that one round was a 3.2% mortar round. This may have been either 2 U.S. 81mm or
the similar British 3.2% (81mm) mortar round. Using materials on hand (either chemical or
ordnance), Mr. Traut would destroy the ordnance in pits located at the Dunn Avenue Area.
He also stated that smoke pots and hand grenades (presumably smoke) were also destroyed in
the same pits (Map 3) (Traut 1981 & 1994).

Chemical Warfare Mategial Disposals

On 13 July 1946, eight railcars containing German Mustard Bombs were sided in the yards
of the Missouri Pacific Railroad, Memphis, Tennessee. Upon examination it was discovered,
that three of the cars (GN 29105, AT&SF 144258 & I-GN 6742), were leaking Mustard. A
decision was made to move the railcars to the Memphis General Depot where the matter
could be more properly handled. The cars were moved by 1930 bours to the raifroad
trackage east of the two igloos. This track was known as track # 27 and has since been
removed (Arthur 1946, Carpenter 1994, Meyer 1946, Spahn 1946, Traut 1981 & 1994,
Whittenberger 1946).

From 14 to 16 July 1946, personnel from Edgewood Arsenal arrived and work was
performed decontaminating all trackage. This included the Missourl Pacific yard and Depot
trackage (Spahn 1946).

On 17 July 1946, Lights were installed to allow night unloading of the cars and the task of
unioading the leaking cars begun. The trackage to Amory, Mississippi was inspected, with
testing at all known stops of train between Amory and Memphis. The five non-leaking cars
of bombs were sent with a guard and security detail to Pine Bluff, Arkansas. Chloride of
Lime was used to make slurry. To correct for the low Chlorine content of the Chloride of
Lime bleach (20.8%), all slurry was made using 30% more bleach (Meyer 1946, Spahn
19456).

On 18 July 1946, Quartermaster warehouses SA-5 (Bldg 650) and 5B-4 (Bldg S359) or
closed due to being down wind of the unloading. Decontamination of trackage also
continued (Spahn 1946).
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On 19 July 1946, work was started on preparing a slurry pit, using Post Engineer labor.
Two leaking 500 KG bombs were taken to the decontaminating area, Dunn Ave., Memphis
General Depot. The pit was 30 feet long, 7 feet wide and 12 feet deep. Bombs were placed
over pit and holes shot in noses, using a rifle. The Mustard gas was then allowed to drain
into the slurry pit. The first carload of teakers was still only partially unloaded

(Arthur 1946, Spahn 1946). v

On 20 July 1946, decontamination of trackage continued. The unloading of the first leaking
car was completed and the second leaking car started. The second car had a mixed inad of
250 KG and 500 KG German bombs®. Excessive heat was blamed for the slow progress to
date (Spahn 1946).

On 21 July 1946, testing of Missouri Pacific trackage gave negative H (mustard) test. A
new rail car was switched in and reloading of 500 KG bombs into this car was started.
(Spahn 1946).

On 22 Tuly 1946, because of the objection to the method of shooting holes in the leaking
bombs, an Ordnance Officer was requested to care for this situation. To date, no accurate
information had been received as to whether or not any of the bombs contained a burster
charge. A request for a kil, tool, bomb, venting was sent to Edgewood Arsenal and advice
received that one was being air shipped. To date, seven large bombs (500 KG) and three
small bembs (250 KG) have been taken to the decontamination area and drained into the
slurry pit after shooting holes with a rifle (Spahn 1946).

On 23 July 1946, work was started on exploding of burster charge in bombs after the
removal of mustard. Sticks of dynamite were strapped on the noses of the drained bomb
cases and some were exploded in shallow pit, with partial earth covering and three layers of
railroad ties on top. Exzamination of exploded casings indicated that so far, of the eleven
bombs exploded with dynamite, only the small bomb casings contained a burster charge
(Spahn '1946).

On 24 July 1946, the first reloaded car (NKP 9847) was shipped to Pine Bluff, Arkansas.
Work continued on the draining of the bombs at the decontamination pit (Spahn 1946).

On 25 July 1946, work continued at the unloading/reloading site and at the decontamination
area. Daily addions of 500 1bs. of bleach were added to the slurry pit to keep the chlorine
level up. It was decided dry icing of bombs in car shipments was advisable and icing of
bombs on the ground would be helpful (Spahn 1946).

*The 250 KG bombs had one green ring mark and the 500 KG bombs had one red ring
mark,
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On 26 July 1946, a second car was made ready for shipment. By close of business at 0100
hours a third car was ready for inspection. All existing leaking bombs had been drained of
liquid and leakers are decreasing (Spahn 1946).

On 27 July 1946, two rail cars were made ready for shipment (AT&SF 148677, MP 29362).
Another car (DSS&A 17031) was switched in and loading begun. By 1900 hours loading of
the third car was completed and all three cars were sent to the Missouri Pacific Yard for
shipment. This completed the reloading operations (Spahn 1946).

On 28 July 1946, area was policed for contaminated items of wood and clothing which were
camed to existing burning areas, one being the slurry pit and the other a shallow hole for
exploding burster charges. All contaminated material, ties, etc., were saturated with oil and
the day was spent in burning this material and policing the area. A total of twenty-four large
(500 KG} and five (250 KG) bombs had been disposed to date (Michaels 1946, Spahn 1946).

On 29 July 1948, no activides took place due to heavy rains (Spahn 1946).

On 30 July 1946, the three empty contaminated freight cars (GN 29105, AT&SF 142258 &
I-GN 6742) were sent to Pine Bluff Arsenal for removal of contaminated lumber and
rebuilding. The cars had been thoroughly decontaminated, inside and out, including
undercarriages and couplings. Cars cleared the Missouri Pacific , Sargeant Yard, Memphis
at 20:00 hours (Spahn 1946),

The reports by LTC Arthur, indicate the leaking cars were originally beside and blocking the
entrance to the Depot Salvage Arca (Report of the 16th) and later, moved to a different
siding for the unloading/reloading operation with the unloaded bombs being placed on a
concrete hardstand (Report of the 24th). The interview with Mr. Traut indicated that the
cars always remained east of the two igloos and south of building $559. Former Corporal
Carpenter stated that he was burned unloading the cars (night of the 18th) and that the cars
were east of the small pond (Arthur 1946, Carpenter 1994, Traut 1994)

The use of track # 14, west of the igloos is improbable. The track is closer to the igloos, to
relocate the cars for unloading, would have meant moving them to the north side of the depot
and bringing them back through the switching yard to the area east of the igloos. Also track
# 14 would not have been beside the salvage area or blocked its entrance.

The positioning of the cars on the "wye” Track # 27A, would be improbable. A wye track
is primarily vsed to tumn around engines and cars. Track # 27A is the only track of this type
on the Depot. Blockage of this track would have caused operational difficulties for the
Depot ral network, causing turnarounds to leave the grounds of the Depot and use the
trackage of one of the servicing railroads.

59
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Giving credibility to the accuracy of all three statements, the following is the most likely
explanation:

The train was first placed on Track # 27, west of the Salvage Area and east of the
igloos. The cars would not have physically blocked either the north or south
entrances lo the salvage area, but the safety zone around the cars would have stopped
use of the entrances. This would be the original siding that LTC Arthur cites. On
the 17th, Major Spahn sorted out five cars for shipment, During this process the
remaining three cars of "leakers” were probably relocated to Track # 28 and
positioned close to Sixth Street. This track ran east to west and was adjacent to a
long concrete hardstand on the south side of the track. This positton would free up
the south entrance to the salvage area and allow decontamination of the igloo trackage
(Track # 27) to begin. It would also allow access to the concrete hardstand south of
track # 28. This location would also explain the concern over workers in
Quartermaster warehouses SA-5 (Bldg 650) and SB-4 (Bldg $559).

The interview with Mr. Traut indicates that the entire area east of the two igloos and south
of building 5559 was tested on a monthly basis for a year after the incident with negative
resolts (Traut 1981 & 1994),

One of the findings cited I:ly MAYJ Spahn Depot Chemical Officer, is that examination of the
500 KG German bomb casings indicated melal approximately 16 gauge thickness (this was
not measured), This metal was entirely to thin to withstand the rigors of shipment

{Spahn 1946).

During the archives search, an old reproducible linen ¢loth drawing of the Dunn Road Area
was found. In an erased area of the drawing, the faint remnants of the words

"MUSTARD GAS™ and the outline of a trench can be seen. By varying the tone and
contrast levels of a blue print machine, the erased area becomes fairly readable, as follows:

TRENCH 100" LONG 10’ DEEP

I |
MUSTARD GAS

This area may be the neutralizing trench. The outlined area may also include the shallow pit
used to destroy the bursters (See Map #3).

On 14 February 1947, MAJ Spahn, Depot Chemical Officer, requested disposition
instructions for 32,636 lbs. of Acetylene Tetrachloride, which had been removed from
Class "C", Agent, Decon., M4 4 1/2 and 3 gal. containers., He stated that the material
contain rust and other impurities. If the material was deemed unsuitable for the
WAA (War Assets Adminisiration), then he requested authority to bury the Acetylene
Tetrachloride. He stated that the RH 195 had already been buried (Spahn 1947a).

5-10
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No other documents relating to this request were found during the Archives Search. Given
the fact that the material was contaminated, permission to bury was most likely granted.
Although no location is given for either the burial of the RH 195 or the Acetylene
Tetrachloride, one would assume that the pattern of other burials would be followed. Both
materials were probably buried at the Dunn Road Area (Map #3).

On 18 February 1947, 86,100 lbs. of Impregnite, CC-2, were destroyed by burial in a trench
varying from 6 ft. 10 8 ft. deep, 8 ft. wide and 40 fi. long. Containers were completely
macerated by driving a D-8 bulldozer over the material introduced into the trench. Earth
coverage of from 4 to 6 ft. was placed over the buried material and the area thereafter
properly staked out to indicate that chemicals were bured in that location. Later the area
was praded to accept storage of Bauxite (Spahn 1947h).

On 30 July 1947, a large cloud of smoke was observed due to thermal decomposition of the
CC-2 buried in the Dunn Avenue Area. An earth dam was placed over the burial area and
filled with water. The water was kept over the rench area until 6 August 1947 (Harris
1947, Spahn 1947b).

A comparisen of the above documents, photo exhibits, a 3 September 1942 Fence Plan &
Details and a 20 November 1942 Electric, Gas & Water Distribution Plan, indicates that the
burial area is along the west fence line of the DUNN Avenue Area, approximately 450’ north
of Dunn Road and 50 to 100 feet inside the fence line (Map 3, Area A, Location # 2).

A second burial of 300,000 1bs. of XX-CC-3 Impregnite, occurred sometime after the above
burial. This buria! was originally scheduled for early 1946, but due to shortages in
personnel and other priorides it was delayed (Owendoff 1946, Traut 1994)

The second Impregnite burial site identified is in the northeast comer of the Dunn Road
Area. Two frenches (north to south) were dug for the burial (Traut 1981 & 1594) (Map #3,
Area C, Location #3).

Chemical Identification Sets and Chlorinated Lime were buried in 1952-1953, location not
specified in an 1981 interview with Mr. Anderson (Anderson 1981¢).

Around 1955 or 1956, Chemical Agent Identification Sets (CAIS) were buried in the Dunn
Avenue Area. Al first they tried to send the broken sets to Pine Bluff, Arkansas, but
received instructions to bury the sets on site. Mr. Anderson recalied doing this five or six
times. He stated that CATS sets in wooden boxes were put into pits intact and covered up
(Map 3) (Anderson 1981a, 1981b, 1981¢ & 1994, Traut 1981 & 1994).
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Mr. Andersan also recalled the burial of XX-CC-3 Impregnite during the 1955-1956 time
frame. He said that most likely DANC, Chlorinated Lime and RH195 were also buried in
the same general area (Map 3) (Anderson 1981a & 1994).

During the interview with Mr. Anderson, he stated that the same area (Dunn Avenue) had 0
been used to test heavy engineer equipment (dozers, scrapers, etc.) by the Depot’s heavy

equipment repair shop and that the surface soil has probably been moved at least a hundred

times. More recently the area was used to store vehicles from a Memphis reserve unit for

vehicle storage while their armory was undergoing repairs, On weekends, mechanics would

come in and work on the vehicles (Anderson 1981a & 1994, Smith 1981).

In a 1980 interview, Mr. Leonard Broyden, who had been an equipment operator at
Memphis General Depot stated the following:
* He didn’t kmow anything of any chemical dumping. He indicated that he used to
dig trenches for some of the residue material which was buried. He indicated that
they put the perishables and the like, perhaps old food and things of that nature which

exceeded the life date, into the Dunn fill site across from the Memphis General Depot
on Dunn Road. However , this location has been covered up with bauxite ore.”

3.3 Records Review
Records on the Memphis Defense Depot were reviewed at the following locations:
Memphis Defense Depot, Memphis Tennessee
Environmental Office, Bldg 144
Facility Engineers, Bldg 270
Records Holding Area, Bldg 249
Historic Office, Edgewood Arsenal, Edgewood Maryland

National Archives and Records Administration, Suitland Maryland
Record Groups 77, 156, 173

Federal Records Center - Atlanta, Atlanta Georgia
National Personnel Records Center - St. Louis, Missouri

Copies of documents referenced are provided in Appendix A. A list of documents and maps
reviewed, but not referenced is also provided at the beginnming of Appendix A.
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5.4 Interviews

Interviews were conducted with the following personnel associated with the Chemical
Warfare Service at the Memphis Defense Depot:

Mr. Paul J. Traut - Worked with the Chemical Supply Section until drafied in 1943,
He retumed to the Chemical Supply Section in 1946 and worked there until 1960
when he transferred to the Consolidated Surplus Sales Office at the Depot.

Mr. Charles E. Anderson - Worked with the Chemical Supply Section in 1933 and
1956.

Mr. John F. Carpenter - Was a Corporal at Edgewood Arsenal and was flown in for
the disposal of the German Mustard Bombs in 1946.

Mr. Edwin C. Pittenger - Was the Assistant Depot Chemical Officer in 1946.

Copies of the interviews are in Appendix D. Information obtained from the interviews has
been included in the Historic Summaries of Operations and Disposals (Sections 5.1 & 5.2).

5.5 Agrial Pholo Interpretation
The St. Louis District was able to find Aerial Photographs taken at the following times:

26 August 1945
7 February 1946
31 May 1951

8 April 1958

6 March 1963

8 March 1973

12 February 1990

All aerial photos were examined for areas of disturbed earth which might indicate a burial
area.

The 8 April 1958 Aerial Photographs, reveal a small rectanpular area, devoid of ground
cover, at the far north end of the Dunn Avenve Area. This area does not match any of the
known locations for disposals and burials at the depot. There is a potential that this area is
an unrecorded burial of some type of unwanted material.
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5.6 Sije Inspection

The Memphis Defense Depot was visited twice during the preparation of this report. The
first visit was to perform preliminary archive research and meet with personnel in the
Environmental Office of the Depot. This visit took place from 18 April 1994 to

20 April 1994. The second site visit took place during the week of 24 October 1994 to

28 October 1994 and include reviews of depot archives and a site visit of the Dunn Avenue
Area.

On the Main Depot, there is no surface evidence of ordnance in the area where the Pistol
Range was removed. There also is no evidence of any kind of Mustard contamination in the
area east of the two depot igloos.

In the Dunn Avenue Area, all areas which are suspected of burials or destructions were
walked. No surface evidence exists in any of these suspected areas. The northeast side of
the curved concrete loading dock has a black color in the center of the wall. This is possibly
due to the testing of flamethrowers done by the Chemical Supply Section {photo, Appendix
F). Surface evidence of any other unknown burials was not discovered during the site visit.
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REFERENCES
Anderson
19812 Team interview, Supporting Documents, Installation Assessment Report # 191,
Prepared by USATHAMA, on file at the Environmental Office,
Memphis Defense Depot.
Anderson
1981b Whitten interview, dated 3 March 1981, Supporting Documents, Installation
Assessment Report # 191, Prepared by USATHAMA, on file at the
Environmental Office, Memphis Defense Depot.
Anderson
1981c Jones interview, dated 3 March 1981, Supporting Documents, Installation
Assessment Report # 191, Prepared by USATHAMA, on file at the
Environmental Office, Memphis Defense Depot.
Anderson
1981d Team interview #2, Supporting Documents, Instaltation Assessment
Report # 191, Prepared by USATHAMA, on file at the Environmental Office,
Memphis Defense Depot.
Arthur
1946 Report of Investipation Concerning Receipt of German Toxic Gas Munitions at
Mobile, Alabama and shipment of these Munitions to Pine Bluff Arsenal,
prepared 1946, SS Francis L. Lee Files, Historic Office, Edgewood Arsenal,
Brophy
1953 Highlights of History of Chemical Section, Memphis General Depot, dated
1953, Depot Files, Historic Office, Edgewood Arsenal.
DEGORG
1945 DEGORG NO. 23, no date, A History of the Chemical Warfare Section,
Memphis A.S.F. Depot, Depot Files, Historic Office, Edgewood Arsenal.
Dick
1957 Impregnite XXCC3, dated 19 December 1957, NPRC-MR 338-59-6363,
Bex 1/1, Folder 470.6 Oct 57.
George
1957 Procurement in Excess of $10,000, dated 15 August 1957,

NPRC 338-59-6364, Folder 400,12,
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Gross
1981, Interview by Gross, dated 3 March 1981, Supporiing Documents,
Installation Assessment Report # 191, Prepared by USATHAMA, on file at
the Environmental Office, Memphis Defense Depot.

1347 Reports of Inspection, dated 25 August 1947, NARA Svitland, RG 175,
Entry 4E, Box 76.

Jonas
1981 Interview by Jonas, dated 3 March 1981, Supporting Documents,

Installation Assessment Report # 191, Prepared by USATHAMA, on file at
the Environmental Office, Memphis Defense Depot.

Memphis
1942 Shipping records for October 1942, NARA Suitland, RG 175.

Mezmphis
1945 A History of the Chemical Warfare Section, Memphis A.S.F. Depot,
Depot Files, Historic Office, Edgewood Arsenal.

Memphis
1953 Chemical Activities, Memphis General Depot, Preliminary History 1952-1953,
Depot Files, Historic Office, Edgewood Arsenal.

Memphis
1960a Quarterly Historic Report, Depot Files, Historic Office, Edgewood Arsenal.

Memphis
1960b Historical Information, Depot Files, Historic Office, Edgewood Arsenal.

Meyer
1946 Report on Shipment of Classified Chemical Munitions, dated
20 September 1946, 88 Francis L. Lee Files, Historic Office,
Edgewood Arsenal.

Michaels
1946 Report on emergency incident at Memphis, Tennessee, dated
11 September 1946,8S Francis L. Lee Files, Historic Office,
Edgewood Arsenal,
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Smith
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Report of Offical Travel, dated 11 March 1946, NARA Suitland, RG 175,
Entry 4E, Box 75.

Shipment of Tetrachlorethylene for Test, dated 2 December 1957, NPRC-MR
338-59-636A, Box 1/1, Folder "400.112 October-December Closed R37".

Administration of Chemical Supply Section, dated 1947, Depot Files,
Historic Office, Edgewood Arsenal.

Interview, dated 3 Mar 1981, Supporting Documents, Installation Assessment
Report # 191, Prepared by USATHAMA, on file at the Environmental Office,
Memphis Defense Depot.

Report on Shipment of Classified Chemical Munitions, Dated 30 July 1946,
S8 Francis L. Lee Files, Historic Office, Edgewood Arsenal.

Acetylene Tetrachlonde, dated 14 February 1947, NARA Suitland, RG 175,
6744900, Box 309

Decomposition CC-2, dated & August 1947, NARA Suitland, RG 175,
Series 671.

Deferred Messege, dated 13 September 1957, NPRC-MR, 338-59-6364,
Box 1/1, Folder "400.24 July-December closed 19577,

Interview, dated 4 Mar 1981, Supporting Documents, Instaliation Assessment
Report # 191, Prepared by USATHAMA, on file at the Environmental Office,
Memphis Defense Depot.

Interview, dated 3 Mar 1981, Supporting Documents, Installation Assessment
Report # 191, Prepared by USATHAMA, on file at the Environmental Office,
Memphis Defense Depot.
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Whitten
1981 Interview by Whitten, dated 3 March 1981, Supporting Documents,
Installation Assessment Report # 191, Prepared by USATHAMA, on file at
the Environmental Office, Memphis Defense Depot.
Wittenberger .
1946 Report on Musiard Gas Burns at Memphis, Tennessee, dated 2 August 1946,
§S Francis L. Lee Files, Historic Office, Edgewood Arsenal.
Plans and Maps reviewed and on file at Memphis Defense Depot: -
Access Drives to Rail Docks, Memphis General Depot, 16-06-02, dated 4 May 1955,

Area North of Dunn Ave, Memphis Army Service Forces Depot, 16-4,
dated 7 December 1945,

Area North of Dunn Ave. Showing Bauxite Storage, Memphis General Depot, 16-4-A,
no date.

Area Nerth of Dunn Ave., Memphis General Depot, 16-4A, dated 9 April 1948,
Depot Layout Plan, Memphis General Depot, 11-22, dated 30 September 1947.
Depot Layout Plan, Memphis General Depot, 11-22, dated 10 February 15950,

Electric, Gas & Water Distribution, North Tract of Reservation, 7-22,
dated 20 November 1942,

Fence Plan & Details, Memphis General Depot, 6-6, dated 3 September 1942,
General Layout & Location Plan, Memphis General Depot, 1-3, dated 9 February 1942,
General Site and Building Use Plan, Memphis General Depot, dated August 1951.

Location of Materials Buried in Dunn Field, Memphis General Depot, 16-4,
dated 17 September 1984.

Plans and Maps reviewed and on file at the Historic Office, Edgewood Arsenal:
Depot Layout Plan, Memphis Army Service Forces Depot, 11-22, dated 12 October 1944,

Depot Layout Plan, dated 12 December 1942,
Edgewoond Arsenal.
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Recards reviewed for site imformation but not referenced

Ciborowskl, Mitchell S. First Lieutenant
1946 Report on Shipment of Classified Chemical Munitions, dated
20 September 1946, Edgewood Arsenal Archives Files, Edgewood Maryland.

Depot Files
Memphis General Depot, Depot Files, Edgewood Arsenal Archives Files,
Edgewood Maryland.

Gillet
1944 Method of Storing XXCC3 and XXCC4, dated 20 Qctober 1944,
NARA Suitland, RG 175, Entry. 2A, Box 13.

Gross, D. & Others
1982 Installation Assessment of Defense Depot Memphis, Memphis Tenn, dated
July 1982, U.S. Army Toxic and Hazardous Materials Agency,
Edgewood Maryland.

Matzner
1946 Report on Guard & Security Activities in Connection with Leaking Bombs
in Transit, dated 20 September 1946, 9710 TEC Escort files, Historic QOffice,
Edgewood Arsenal.

Meyer, Chartes A. First Lieutenant
1946 Report on Shipment of Classified Chemical Munitions, dated
20 September 1946. Edgewood Arsenal Archives Files, Edgewood Maryland.

Michaels, Harold First Lieutenant
1946 Report on emergency incident at Memphis, Tennessee, dated
11 September 1946. Edgewood Arsenal Archives Files, Edgewood Maryland.

Unknown
1945 A History of the Chemical Warfare Section, Memphis A.S.F, Depot.
Compiled during WWII. Edgewood Arsenal Archives Files, Edgewood
Maryland.
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(F GERLAN T(KIC GAS MUNITIOWS AT LOBILE,

M’.ABA.JL AND SHIPYENT OF TEESE MUNITIOHS I0
PIIJE BLOFF LRSENAL
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Spaln oo 1S July 1548, it is ry opinisn that ha took all mesesasnry
measures And sotion whish e prudant offlcer would tale in a eixiler
situstian, Upsm arrivael of reisnferssments fram CHS Gumd and Sscuriiy
Bdgewnod Arsenal, irmadiste agtion was taken to expand
soope of agtivity to iomuwre s oomplats and thorough decontaximtion,
The olimtio conditioos at Mephis, Tenmmgces, produsod AAffisult working
ooxditionz, The avaress daytime temparaturs has beop in the §0 degres
hrocket with & 10 to 15 deprwe differsutial at might time, The huddMiy
vary high, Thone olimniio copditions, together with the restrictioma
tmponad by pecarity oessures inslulding the weering of protective olotking
and othar equipment, materially reduced the effioclemcy of all wrkers,
The fach that pozitive tosts were cbininsd in the ecmtaminoted areas some
days aftnr the orizimal contaminatien leads to the belief timb the

preserived for standsrd decemtmmiratione This can culy be ascertained
of the suletarde,

9. P4-35 Mly 1948 Inwpestion, -
ae Sttuatiomi All reilwy traskaze had been dsccmtmmimted,

ge

K

All treckage exoe Eos 7 in the Masoori-fagific Marphlyg swlitehing
yarda was in use, 8y 1500, B4 July 19%&, negative testa Iad besn obtained
for thres tonsecutive aod Traok Ho, 7 was releaged ot that tire. The

gondusted at 2ight in order 0 obtaln maxions of ficlency fram the

orew, Destrurtion of the taxio agert whila relatively close to inkabited
argap appsured toc he matiafastory impgmch a8 1t in gtrletly oontrollod
with only emll quantitier of sgonb beoing relsazed into the destrumbion
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french ot any coe time. Teste mnde by Lte Oclonel Artiny's Teahuical
- Adviper reveals that such prastige iz zafe, ¥Hoe taxis wapors wece
dotected at u digtance cxoseding 300 yardd dowmmrind from the dispoaal
plé, even under {ovorable izversion conditicns, ALl loonl casualtles
with the axgeption o two military personosl are reportsd to be vary
mild, Csptain Fhittenberger bellsves tiat no permanent damge will
rasult to tho persoxs counoerned,

10, Ceooments. The situstion at Msmphis develgped without warming.
Hith no trained military perscmnal st hand, Msjor Spahn took immediato
sotion to retard the pomaoe resulting fya the lealdng gas boohs in the
HissouriePuoifio Rallrond yurds, The Railrmad officials were satizfied
with the aotion whisk kad besn talmn, All aress vere Drpt under constent
surveillanos until negative infameation sooerning chendcal cantamdsation
was chinined, mmmﬂ.mmkmmmm-mm
1tuh1mad&-.tmndnainprth swallable

&us repard to cafely and securlty metsures,
Uniomdiny snd relesding the reilrend cars has peogreased alewly. The
slomneas of this operation is due, in part, to the looal wurking con=
ditiens and in part to the mall orow svailahls for thip jodb, Hithinae
fran the date of impeotion ths extire situation should be

SECTION IIX
INVESTIGATICN AT AMORY, MISSISSYPPI

12. An imspection was made at Amory, JHoslssippi on 1T July 12548
{1100 = 1400 C52), Tolsphonie oscnferende wis held with Captaln Falkey
and Lt, ntener em B4 July 184G, Am.mmm tl.mh
contained in b D,

13, 17 1846 1 tion

8, Bituatien: (oo relilwmy oar oomtaining leaiing toxlo paa
Mﬁmmmomuhmmwwmmmmw
Detaghownt asaigned to the train which ariginmlly ocomisined ten carloads
o toxic cherdoal bochs, The akipoent erigimted at tha T8 Baval
¥agagine at Theodomrn, Alabomn, Obe oar of leakers was disocoversd ob

ad =
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bomh removed from the hold was inspeotsd to mscertaln whether or not 1t
was leakinz, Ounly nen=leaking berba were loaded ints rolilwmy oars for
inland novement to CWS Arsannls, Leakins mmitioos or theose suspotted
of being leakers were separnted for surveillance, 30 one-thousani pound
leaking bazbs and 3 five-lundred pomd leaking bombs wore dumped in the
on approximatel 1945 ay &1 emargoucy DOBE

+he tim the ingpection 137 poad by , 13 .ﬂ.ﬂ-
hundred pound leaking bozba as woll as 8 {ive-hundred pound baxbs whigh
L were vapar lsakers were under survelllacos pending d.acuinn of OCCWS ‘as
\ _to their dispesal, Inring the operaticn sn additional 20 bombs whioh' ware

“vEpor lsakars were patohsd and 16 leaking boambs were soldared and aftar :
survelllanse and ingpegtion were shippsd to CRS Arsenals, Hot only wea
sach individual baoh inspacted befors beizg leaded into railwmy ears it
esoh oar was inapected pricr to release to the reilemy for inland moves®.
pent, Each ear inspeoticn team oansisted of & (WS representative, an *
Inspooter of the Buresu of Explosives, iascoistion of Anarican R!.llrudl,
& represantative of the Grdnance Deperiment and a represectative of the
framsportatien Corps. TUnloading operaticms had besa susponded at 15
151800 July 1548 upan direstien fyom Taghington, Yhe mmiticne which wors
1xkers or suspected leakera ard ths eatirs pler was under ogustant
surveiliancs And parisdia descmiamination, YThe doak sod sd jacent areas
appeared to bo ssfe far uss, All nintl.ry persomsl whe ware intarviewsd
are of tho opinisn that the majority, if not all, of the infurios sustained
by the clvilian l‘huroderu mulhdfruthﬂr s oarlepsness and evex

negligence.

84, In esoordaroce with deciglian made mmungtnulihlrlm;th:
BS Franois L.lummdmmmchrlum South Carolina,
where the remaining cargo was 0 be diaposed of by dumping at sea. By
mummmmumutmd ook had been roleaded and these
together with the mmitians which had zot yet been unloadad totnled 883
tona,

Detoghmert H00's as escart, FPriar ta thia tine, shipments had besn mde
in exseas &f EGOO tens of toxio samitions withoubt inoident., Exrauts to
Pino Bluff Argsmal oune of the ten cars developed s "leakar(s)” and wmun
repoved from the train ot Panola, Alsbiom, One emecsmmisaionsd afficer
remgined ot Panola in gharpe of the leaking enr, The remmining nine cars
were dispatohed for their final destimation, At Amary, lfesissippl, sacther
car comomnoed to lesk, Thin was remared from the troin and a £ Ouerd wnd
Security Detachment non-oomaissioned officer remmined at Anonry, Masissippl
to degontanimate and ocomtrol ths car, The eight noneleaking eors comtdimued
toward Pine Bluff Arzems]l under sssort of the remaining GRS Guard and
Security ECO, .At Memphis, Tennossos, three of the eight cars daveloped
lmakers and wers subsequently movei to an izclated aren on the Moophis
Genernl Depot Ressrvation. Priecr to the finding of the leaking ears ati
Yemphis, Texnasoed, the mrwommingionsd officer, neting as security sscart,
becana incapacitated amd reparted to a losal hospitel for treatmant. %Ihe



car which had besn removed frem the train at Panole, Alnbema, was brought
wder ocomtrol and retaned to the U.S, Haval lagazine at Theodars, Alabama,
without incidant. The none-cocwissionsd afficer recaiming with the enr
at Anory, Miaoissippi, developed injurles sulfislont to warraot hespitali=
gation and was reaoved to & locsl fagllity for treatnemt. Subsequantly
the railway car was imclated on & siding three xiles north of the town.
A OFS Guard and Sscurity Detachment fram Sdgeweod Arasmal errived m 1A
'Mylmmmﬁnhlycmaﬁdumuimurmmmﬂah
tha leaking cars had peased, The efficient eparetion guickly brought the
Anory situation under contrels By 17 -July 1946 minateen eivilian injuries,
mdmawemmm.Mhmwuum. g
Migeinsippie By 34 July 1945, Pl capualtinp had developed in ths Lemphis
area, of which ten were military peracmnsls Thres cars coomaneed 4o lesk
after arrival in Nemphis, Tennesses, Ihe Quiak acticn tnken by the military
rutharitien at Memphis, Temnegoee resultsd in isclating the lealking cars
withowt unfuverable lacal incddent. Cn 24 July 1940 & totel af 21 injurles
3ad besn trastad st Mephis, Termeases, Seven of which ware at Lssphis,
are Army Ganaral Depet olvilizn smployees who had received xild sontamioss
tign from vapar in aroas adjaosnt to the isclaticn site.

Arsaml

28, A detdl from tha CFY Guard and Becurity Detaciment,

was sent to Mezphls, Toumessss where thay ware cuployed to parform the
neocasary decontamimaticon, to reload the nonelsaiing mmitioms for shipe
meat te the CO3 Arsexwl and to dispose of the leaking bocde,

27, o 25 July 1948 all activity at Merphis was pregressing satisfactorily
slthoush yather slowly. The slowness of the cperstion was dus to local
elirmtio ecnditions, as woll as to the mgnitude of the tmik.

BECIIMN VIX
Conaluaiong )

22, m:mnammmﬁmmmw@mmm
Arthur and 1st Lt, Enisshinaki ecnaludes

a. That the ixitial preparsatisns for handling taclo amrgn at the
UuS. Boval Vagarine Dock, Thoodere, Alabama, wore inadecuate in that olangs
rocs and docoptacination fmoilitiss werw not prepared for the steredwring
areoe and that the facilities for storage and issuarce of individual proe
teetive supplies wars not in existonce until the eperation was under way.
Thass daficisnciss wers coarrooted during the cperatlion sand priar to the
srrival of the inapeotion taxm, .

b, Thad initially ths atarace and care of individual) protactive
equipuent wns umatigfestery, This ecmdition was oorrectad by Captain Allym
uhen, ho sssumed oomirol of the Tramsportation Corps sctivity on 8 July 1846,



toe oritical wpem receipt of this infarmatian,

Te mﬂﬁgm af the Ares Thers tha El;t Carlmda of Torie Jimiticnms
‘Herlﬂg & : .

Be Inspeotion of ths tn the Mesouri-Pooific Bnilroed
Syl tah mmL———ﬁ“—mﬂG—‘—_—_————_. . \ .

gonaral

{in the switch yurds i approecioately B0 faet aAlthsugh proboble coutamine
tlon iz limitsd to several small spoime e entire ored has been dsaem=
mrirated with alrry xixture, as desoribod in aior Spabnts TermIiRe Ta
mwwm-muumommmxmmmm
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During & telephonls repart to OCCHE it wos learnsd tiat Colaonel
Glllet, Chief of Bupply mnd Distributicn Divisien, OCORY, had received
a request from the Frizoo lines Claimn Agent far the Cheanloal Weriwre
Servioce to deccutaminats the sutire mainline right of way owmr which these
eipht earlonde of toric filled mitions had pmssed, Tho inspection tesm
wos requegted to conthot the proper retlrosad offiolals and cake setig=
fuctory srrangemants {or izsurins the protestion of the rellroad ecployees
axd oquipmexnt, Wr, Tamg, Frises Lines Superlatexmdent of Termixal at
Mapmphis, sndsavured to gomtact esveral officials of his coopany heving
Jurisdistion over that particular seetar, Ho was umable to sztablish
contact with thege alficials and later referred the matiar to Mre AL
Eall, Frisce linea Superintendent of Tranmapartmtion, who ix atationed at
ald, Hizsscurl. In talephmtio sonferencs I dlscassed the geoerzl
problem with ¥r, Ball sud suggested that the Railwmy furnish a time tabls
of all "delays emroute, wharsupon i jor Syablns affios would Puradsh an
afficor %o chedak sach hred whare the train had halted during the Wip
fro Arary, Mesissiprd ¢o lMerphis, Tentestess By the use of the I8
detpotar kit it would be posaidble ta ascsrtain whether o not cheximel
doptamiration sxizted in those sreda, If an sret tested mspative at those

12, Dire_ctive Gyen o Indor Spatm,

At tha oonplusian of tha inzpection atf Merphis, & conlerence
was keld with ¥ajor Spadm and Capimin Whitterbergear, The entire problsm
wan surveyed and the following directive was given 4o Major Spalm who
eencred in all polnta, .

A4 Dectntaxinate Track Foe 7 in the Elaseuri~Paeilio gwitah
yards again on 17 July 1948, by using the standard slurry mthed, Use
additionel dry mix on the heavily comtawmirnted spots where the lsaking
cara hed atood; further facilitate the decontardmation process by roking
and spading the dry chlorids of lime igto the esrth st the hearily oen-
taminabted sonm, - -

by Contimu datly tosta with the 19 detsotor kit alony Trask
Ho. 7 it ths Mgssuri-Pacific switah yarde and at the sarliest possible
time, cepatibla with comlebts mpative tegts, ralmge thds truckapgs for
use by the Mesoui-Pasific Ballway,

s
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a. Inspeot the five non~loaking cars at the earliest practiocabls
tim to ingsure that no leoaiarg ware present in the load, 1f the cars do

4., Tith ths highsst priority, irapeot the threo &ars of leakars,
mmmmfuumummwmﬂuhum
tmimtabﬁ:mhau'mu-hmhhdhmmwmm
pﬂﬂhlﬂd&uﬁhmwtdm;nhwm-uﬂpulyu
msmhwrmawmmmmmnﬁmmw
ghove for the pther five ocars. , '

e mwwmmmhm-mmmm
with exigting preotioss cutllnsd by OGO, \a jor Spabn statss that area
ummummmmmmmﬂmfuﬂmpm
to be acoaplished, (A call vas wade from Colmkhus direeting that sa
muﬂmﬁmh.m#d&-w-nwmuwﬂmhnm
1f sn explesive charge wers in the bombas assage was given to v, Clastm,
F!.su;l olerk, during Fajor & a absense, &t appraocimately 1530, P& July
1946), ' .

4

f. Remove dontaxina floors and siding Dren the milwuxy oirs
mapmdwmmmum-mmmwngmm. Daoon
muwawwmwmmnmmumm

Corparys

ge Make an Lmpeotion of the
the elpht cars had trevelled m 17 Mly 14d8e

' he Bubzit & farmal and camplets report to the CCUS, Attsatioms
Assistant Chief, CHS, fur Operstioms, together with & copy of Capiain
mntwunmztmmtm;wxmmm
appearing in the liamphis pRperde '

i. Dotermine, at the earliest practicables date, the dhlorire
mﬂt&mwhﬂmmmmuﬁmw@ﬂmm&

PAZ? B0 = D4e25 JULY 1946 INVESTIGATION

15, Isterview with Injor Bostm

e jor Spaln stated that Track Hos 7 in the Mlssouri=Pusdfio
Tezmphis mwitoldng yards had not yet been reloased (1100 CST, 24 duly 1548).
Towever, for two conpocutive days negative tests have been cbtaineds It
was ocomteepinted that the trwck would be releassd st 1300 hours, CET, & -




. e
July 1048, providing that a third negative teots was obimined, Major
s;uhnnmted'ﬂntta.hnfthn&mBLimnhnmrigh‘tdwm
17 JMuly 1946 were scapletaly nogatives The five nmelsaking cars of
mmgmuﬁtmmwmmmwmrmmm
orders muanﬂmmnmm#mmmhmm
at 2200 CST, 17 July 19id. (ne NGO and coe sulismted man of the CK3

:
;
;
:
;%
|
;
]

 J
ﬁmﬁsmlﬂﬂﬂlb.mbmmmmn.mmmw
covored, mmmw:nm1mdmmmwm
work wos mwst:gmuluﬁngttnumiﬂ.minhmmﬂmﬂmﬁd
Cars, mrmwmmmmmmmmmm
cars in which the shipment bad been wade, therefcrs, four
oars would have to be loaded out imatead of tiwree. oo oar Ted

£
;

|
|
;
|
i

;
|
;
%
:
i
;
;
i

Vimrphis, Yermmessee, Lte Lichasl was at Amory, iasisaippl, whare he had
m.mumumm.mwmmahtwwwmw
dafestive protective elothings (The protective sult which Lt. M txnar

wms wearing in s heavy gas emoentration suddanly ripped and he ms oon=
tamirated before propar mropiylactis measures oould be affectad). Najor
Spalmammﬂntmlwﬂdthehlm&.nushmthtmhhh
chlorins pantent te wary from 15 to 205. Technioal assistance from Plme -
Bluff Arsgnsl had besn provided (an explosive expert, & taxic yord foresan,
and gkillied car loaders). Adaitipml 073 Gward mod Becurity poersouoel
vers also at lNeniphlne .

14 Interview with lre ' , Pins Bluff Arsenal Explosive
Mre gtutad that the 500 1b. bambe appeared to cantain
Wz o iR e

SCIE—
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that within tlves to five days caplots deoone

mrtard-1iks

s A vary strong
operntionz, At the time of

Bi

alated
ib,
the
mipht
truotion
font wide
heayy rain
pzped
-
and p
[
are sprotd
- )

e
maaren
plt,

dia

]
origimal eight exrloads of toxie filled
of the fact that the area Ias

ws ins

Cparationa,

aharge in a pecalinr we
ogsdure azployed by M
s aftar the ghewdoal I

An explosive
The pr
pleaive chnrge

zovid .

%o explosive almarges ap
1b, banbs ipvestisated at kemphis, TEmbssss. _

bozb 1z sals,

Intorview with

-

reparbod for msdion) examion

e

of the totml momber exanined,
(4 Frisco IAnes Rajlroad employees,
total casumlities,
&, Rorie, Sgt. Ctaloberger
hesn releszed, leaving e total wxler trea

thess 24

drapectod,

e siding =here the
meitions hed basn spotied

18, Inrestioation of Disposal Aroke
ted in
and thresa
od, bachs ware
duringy
}l Tha
Amg,
atilization
this kad
o
with
and
the @
onbentine
comn
Ba)

gnd 14 i» anticipsted
tamimation can bo effected.

The threo carloids of leakers have boen maved 4o ansther spwr

18. Rsl

4o faoilitate the unléading and reloading




18, Technioal on of Domwind Drift from Dispo Aren,

Lte Entschinaki, acocpanied by Major Spahn, msds & technioal
Ainventigation of the dewmsind eloud Grovel and contaximticn dexsity in
the aroa adjmoent to ths bood dizsposal pdt. Ltnramulpwmintalyﬁoo
yards dommwind frum the disposal aros, negative results were
A veory faint odor was cbtained at SO0 ysrds mmmdupnu
pit, howeyer, B0 pump strokes with the 19 detectar resulted in a negative
resstion. At appraxizmately 100 yurds from the disposal pit a weak
positive tast wua obwnmmmmntwumsom
lm.

20, WVieit to Nsmphis M.r Basoe Hugitl:l..

Three military perscmal (1%, Beyer, (pl, Carpaotar end Fyi,
Reos of the £S5 Guard and Security Detachoent) weres intestwiewsd, Lt
llzyor i almoet reoovered from & xild vapor aye scatacimation, FPrt. Rose!
injuy was dus to tarn protective elothing, Cpl, Carpsatects burns
mothnmﬁﬁuﬂulwmlthmnﬁnpﬂww
clothing.

2%, ﬁMﬂndDmc’lmﬁmMMM

The inspestim of the dispoas] area is discussed in paragraph 18,
The teahmical inmapestion of the dewwind cloud drif't frow that area is
disownsed in paragraph 18, Redliging that the daytime sonditicns prevails

.m;tmmhmmmmmmmmtmm

tha dissipation of taxic wapors arieing from di.spe preosdurss 14 W

Midadumthgmluultﬂyﬂ; The oheak af ths ares =
vade by Lt, Duntachimnldi at approrimately the same point lnvestipated sarlier

in the day, Xo olors of mistard were deteoted,

22, Jostruotioms Jssued to ki Jor Spmin,

6. Cocplate dub!wﬁunufmlnhnnt earliest prectioabls
date. Use sdditioml quantities af chloride of lime (500 or 600 lhs,)
mxad with earth in the botton of the destruction pit, Use greatar veluos

dwmﬁapituidanihmdadmtm

bas Complete relonding operations at sarliest practionbls dnte
somsletent with nocessary salety and security measures,

es Comtlmus dnmmﬂm of salvege siding,
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d. Have sn adequate CWS Guard aud Senuriw Detachoent with
e&ch rail ah.tpnnt.

2 Ammexes
Ammex One == Item from Xexphle, Temmasged. PRESS-SOTMITAR
(Froot poge, 15 July 1646 lssuse)
Annax Tup == Iten from Mecphis, Temmssses, IRESS-SCIXITAR
{Page )4, 156 July 1848 i.s:u-} '
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Highlights of History of Chemical Section, Memphis General Depot

1647 - 1553
1 Jan - 1 Jul a7
p. 1 ~Supply mission defined in WD Svpply

sulletin, 38-3 045, July 46.
p. 3 Figures on tonnage handled iisted

and also figures on dollar value of
surpius property handled.

1 Jan = 31 Dec 49

p. 1 Mission on reserve storage set forth
in SR 38-3 CML, 14 June 458. Aspects
of thic mission were modified by
letters which are cited.

p- 3 During year 1949 sixty-twe tons of
general supplies were received and
753 tons were shipped, §6 tons were
sent to salvage, 44 tans were destroyed.

ps 4 Training program for Junior ROIC units of
Memphis high schools. Also demonsirations
and lectures were given on £ Nov 4% to 21l
0aC officers of mMemphis and Shelby ¢ounty
a5 requested by CRC commander and approved
oy depot commander. 130 officers atterded.
Chemical equipment featured in Army day
parade and Victory day parade of 1949,

1 Jan - 30 Jun 58

p. 1 3pecizl regulations 7E0-11-1, 1 June 33,
assigned to the section 2 zupply missisn
for the Fifth Army arza less’the states of
Wyominge and Colorzde.

Fersonnal sirenoth - 1 officer -- 22 civilians as of 3T June 50,

Tonnage handled

Raceived Jhipped Zalvage Dastroyed Inspected & Tlassifie

73 5

2 174 a2 2404

in
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subject "Change in Depot Missions,

Chemical Corps," changes missicn to

include inspection of Chemical Corps

items in station stock and in the hands .
of troops.

Personnel strenght - 2 officers and 35 civilians as of 31 Dec 50.

Tens handled

Received

49

Feb 51

March 9l

ril 51

Tha

.'ﬁax 51

Shipped Inspected & Classified

Ti7 880

#iajor operations: Test firing of mechanized
tlame throwers and screening of gas masks
were the major operations durinc reporting
period. As a result of this screening progr
5184 masks have been made serviceahle and
availahle for issue.

Personnel 2 Cfficers & 35 civilians

Buring the month 70 M3-4-3, mechanized
fiame throwers were inspected; also 40 of
the mechanized M5 models. Sc¢reening of
gas masks in the Special Gas lask 3iorage
account 1s at present the major operation
of the section. To date 7,770 masks have
been made serviceable and zvailzble for
issue. Personnel same as in February.

Screening and reclassification of gas masks
was the major operstion during the past
month. Since inauguraiion of this program,
22,582 masks have been made availahle for
issue. Personnel - no change.

Cf the 71,240 masks requiring screening,
37,074 were generated serviceable. The
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remaining 34,268 were demilitarized and
: turned in to salvage. 2,800 masks remaining
. under Repair Schedule 372 should be
completed during the menth of June.
Personnel - no change.

June 51

Sereening of gas masks completed during
month. Personnel 3 officers and 35 civilian

1 Jan ~ 30 Jun 91

p. 2 Performznce. During this period 230 tons
of general supplies were received, 173 tons
shipped, and 1,282 tons inspected and
classified....The preponderant worklead
during the pericd involved 100X screening
of approximately 83,000 gas maks. The
program required % months for completion,
during which time 40,946 gas masks were
reclaimed z¢ serviceable, the remainder
disposed af as salvage.

Dec 51

Reguirements and 3upply Control Division
for Spare Parts was transferred from sub-
office, Supply Division, ACC, with the
transfer of € civilian employees on
4 dovember 51, in secordance with adm ©
299, Dfa OC CHL O, 19 3ep 51. Hhajor duties
of this section are to compuie raguirements
and initiate spare paris procurement for
aporoximately 9,300 spare parts for world-
wide spare parts mission. There are 20
civilians ellogated <o this sectien, 1l of
whom were zssigned during November. It is
anticlpated that recruitment for this
section will be completed in December.
Transfer of spare parts from Eastern Chemic:
. Depot was completed this month....approxima:
ely 3,434 tons of spare parts were received
in the transfer.
From 12 - 14 De¢ 51 a conference was held af
ilemphis General Depot during wnich the Army
Planniag and Development group's propesed
plan far stamdard depot stock accounting
procedure was discussed.

-3 -
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1 July - 31 Deg D1

ps & Effective 1 July 51, 250,000 sguare feet
sf gross warehouse space was resllocated
from Quarterraster Supply Secltion to .
Chemical Supply Section to provide for
movemant of Chemical Corps spare parts
from Eastern Chemical Depot to Memphis.
This figure was changed to 246,223 gross
square feet in accordance with 2d incl.,
CQKG, 31 Aug 51.
Personnel strength as of 31 Deg¢ 51 -
6 officers, 1 W.0. and 145 civilians.

1l AnTil - 30 Juna 52

p. 4 Processing line costing $111,000.3C was
installed in Chemical Supply Section for
processing of end items and spare paris for
care and preservation of in shigment
overseas. Space figures given. Also gocd
annex in tonnage handled,

1 Jan - 31 KMar 53

as of 21 March 53 depot had 7 officers and
2 warrant officers. Civilizans &2 graded
and 152 ungraded.

In the 3 month period the depot received

g total of 302 tons of spare perts znd

2 tons cf end items. In same pariod it
shipped 254 tons of spare paris, 17 tons
of end items and 2 %tons of toxics (Exhibit

™ -1
M

i Ao — 3C Jupne 53

is of 30 June 53 therz were & officers and

2 warrant officers, &2 graded asnd 132
ungraded.

During three month peried the depoi racaive
1247 tons of end items and 335 tons of ’
spare parts. It shipped 475 tons of en
items, 215 tons of spsre paris, and 1 ton o
toxies. [See Zxhibit C).
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7. - T will allow no smoking inm warchouscs or within 20 feet of
ymrchousg, box.cars or trucks, either locging or unloading.

-

8. . I w1l a;ic 'éiésa"EEEEE for firec hezords such &s oily rags,

:-=Lpa1nt woitc wood' ccntulncrs,fnnste peper tnd a1l infloomeble

o -ookericls. will bg fun;liur with Dupot firc rogulz atlons and will ‘7:
- "be mble o rccagnizo v firohirard- should I sec-omo.. T will roport
w.all ?1olatlana of\Dcpot fire. rcgul_tiona to Guard Office at oncc.
I nill’scc thut _ll'lmghts, othaer “than thoso ﬂuthnrizod to burm,
"hrc turncd.nff. R ;n;“ : C L _
10. I W111 bc fanilivr w1th.thc locaiicn of all clectrie switchés,
.igas . volves, firc-cxtinguishers, ond know how to opcraie them. .

11, I will bc nspocx_lly yotehlul far fires; and in eese of firc,

I will turn inthg clefm on’ the ADT, go to the neorest phono, call
Firc Dopartment, .Station f 32, give location of fire, then assist

thc Fire Deportment to the sceme of the fire.

12, - I will be on the. elert:ct oll times for firc, for the prosence
of unnuthorized porsoms,” dnd ail ettempts ot pilforing, on oy post. -
- T will check all -ecployces for badges .onl will question ony porson
found_w1thcut e bodge.

12, Between the hours of 7:00 1,1f, ondé 4:30 P.i., Post o, 19 anc
Post llo. 18 will bc convertod inmtc ome pust ond will be patroled by
ore patrolnman. ' T

- 314, I will sce thot = red safety flop is posted while eroivs are zt
worls, in hox cors.

SPCCL.L QRDCRS
POST @0, £0, VEDSTER 3TRIET SAENOJES

1, iy post iz on the inside of vrzrchouse and I 1ill holec = pavrel
cutside onece ciéch hour, I will phtral west on iichstor 3o rcct tc
railrozd trogks, thence south s Goargins Strcet $o ezst of warchouso,

thenee cest oo Goorgic Sirest €2 whcrc T czrn obscrve clong oast side
of building, raturning by smmc route bo-storting point,

2. I vill patrol inmside of building s» os to cover 2ll parts of
warchouse cvoery thirty mimetces.

3. I will be cspoeiclly watehful for firc ond in easc of fire I
Wlll call the mnmnhls Fire Department, phons 6-2112, giving locfition

f firc, then czll thc Dopot Fire Jepartment, phone 48-4431, cextonsion
# 32, and notify the Guard Office. '

4. In casc of any disturbonee that I comnot handle I will first
¢2l) ihe lomphis Police Deportmont, phone 6-0186, thon czll Guard
Oflicc.

5. I will kcep oll doars oad windows ¢lased when not i usc by
lotor »oriics. '
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9; ‘1 7111 GIIGW'ED lclterlng in v1cln1ty of wﬂruhuusc.‘

50 6

6. T will ellow no smoking in warchousc end will collect oll
netchas from working portics and roturn samc upon deparfurc of
pOrSON, - ) '

EI. e e e P e o

LT I will” allou no unauthurlzcd pcrson to cntcr thc warchouse at

,__n}r tmc!' R _- IR . : . - R . .

S. . I dlll ullcﬂ no purking af “thlclos gn seuth sldc of Wobster
rcct nesr wprehousc, cxcopt Gﬂvcrnmnnt vehicles and vchlclcs maklng

dclivorics or. plcklng Up lead ot warchouso,

m = B T

10, At ony tlma whon troop trains ore onm 31d1ng neor wu:chousn, 1
will allow nc one to'smmke near bulldin*.

11. "I Will uss 45 Gol. Tovolvar issued to me end turn it over o

' my rclicf, hoving my relief to sign for it on form fuwmished by

Guzrd Office. Lt ‘no time will I teke or carry revelvor home from
this post. I will permit rcvolver to be inspecied by Plang Protectlun
Officor, Officer of the Dny, end Guard 0fficers cnly.

12. I u1ll rcport by'nhonc upon t_kzﬂg ovor post cnd on thc hcur
until rclicved, . -

- 27 -
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HEADQUARTERS 96 69
ARMY CHEMIZCAL CENTER
MARYLAMD

OFFICE OF THE PCST SAFETY ENGINEER

IM MEFLY AEFEW TOw

. 1H/af

25 August 1947

0

SUBJECT: Reports of jnspection

T0 : OChlef, Management Group, 0C=Cml C, Washingtom, 25, D-‘l

R

Trangmitted herewith are reports of plant prota'qtim:g_nd
conducted under provisions of 8.0, 45, Par. 6, O0-Cml C, 5.

& Incla B

Répert of Memphis Geumeral Depot
Repert of Pins Bluff Arsemal, Ark. .
Repert of Huntsville Arsenal, Ala.




96 70 22 Auzust 1647
RSFOAR OF OFPIOTAL TRAVHL

a5 DIRENTED 23Y 5.0. 4h, PAH. 6
OC~MML C ~ 5 4UIUSRT 1547

SECTINN T = TTIERARY

£ Auzust 1947 - Le. Edzewsocd, Md.

5 " " Arr, ¥ashincton, D C.

9 " " Lvs Washingtan, D. C.

¢ n " Arr. Hemphis (Memphis General Depot)
11 " " Lvs VMenphis

11 " n Arre Fine RFluff, srkansas

iz " n Lv. Pine Bluff, Arkensas

13 0" " Arre. Vemphis, Tenn.

i3 " " Lve Mamphis, Teun.

13 " " Arr. Huntsville, Alasbema
16 " " Lv. Huntsvills, Alabmra
16 " " Arr. Weshington, D Ca
1 ° " Lve. Wachington, D. Cs
6 " " Arre Edgewood, Md,

SECTIQN IT = PURFPQSE OF VISIT

The purpese of the vieit to Memphis General Depot wes to lnvestigate mnd
report on thermal decompositlion whish ocourred on 30 July 1947.

SECTION IT1 - ORSERVATIONS

The writer, accampanied by ¥ajor Otto J. Spehn, Chemical Supply Officer,
visited the Dum Ave. Area, which was selected for the destruotion of CC2 and
XXCC3, resulting, subsequently, in thermal decompositiom.

The CC2 {approxe 856,000 lbs.) was destroyed by trench burial to a depth
of about 8 Pte, 8 fte wide and 40 fta. longe Trench was coversd by earth and
area stekXed for identification and waruing.

On 30 July 1547, emission of emoks oloud was cbserved. £&n inspection of
the surrounding area and vegetation would indicate a concentration of chlorine.
Pormation of ehlorine weg neoutralized by formation of earth dam filled with
water, allowing the gas to percolate through water surface until combuation
had ceased.

1t was revealed thet in order to provide space for storage of bauxite,
CC2 area wae disturbed by scarification of the aurface, which reduced the
coverage apd removed marking stakma,.

About four (4) davs were raequired to completely reduce spontaneous com—
‘bustion. It ie balieved that high ground temperaturss ware a contributlng
factoras

e

- SIAINXNN TYNO) LYW ML LY U3N00Ma3Y

e db——pra— P
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Report of Ofricial Travel (22 Aug 1947)

SECTION IV = RECOMENDATIONS

It is recommended thats

{1) A Plot Diagranm for burisl nf chemicals be set up.

. ag“j {2) An aree be set aside restricted for the nse A destruction of chemicals,
GhiJaW?b this ares to be under the exclusive jurisdiction of the Chemical Supply
o -0 Qfficers
,f-'" ,_f}"f"‘_ (3) Stakes be employed with suitable markings and remain in the specifie locations
e unlese chanze is authorized by the Chemical Supply Officer.
ﬂ f’ § o 5
-.;_;,tt {4) The Chemical Supply Officer be authorized to have fresdom of action in
r ;}‘L-'-" the methods employed for destruction of chemicalse L 7, ﬁ..-;".-w-;y #a
. o s Ferm g PO EnClesFoime,
? SECTION ¥V - CONCLUSIONS .

It is balieved that esteblishment of a restricted aree for tha destruction of
chemicalas will serve to minimize a recurrence of thermal decomposition and ald the
Chemical Supply Officer in setting up SOP for this type of activity, observing
necessary safety precauticnsa

SECTION VI

Appreciation’ is expressed for the cocperation given the writer by tha Chemical
Supply Qfficer.

“r
1L

. SIAIHIMY WNOLLVN 3HL 1V GI0N0CHIIN i

A

Safety Engineer
Army Chemical Center, Md,
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OREDITED STOGEB
8 QENSRAL LEPOT | - s0ENGY__liew Drlesns  pyre- Cersber £, 1942
' E&gﬁa Chemlcal Farfare Desut
= v :
. AMODUNT ~ | AxomwT BALANGE
ITEN CREDITED REQUIBITIONED |OF CREDIT
' . ¢ DATE AND AFFROVED AVATLARLE
. ' o . JU DATE
igemt, nun-u:urml.i.ntz knit) Ea &, 000 2,5 1,430
. Alu:m, gn.a Rh 200 o 200
olmlﬂ, EA .. ID.EJ:I ‘l-'ajs‘ ' 5.965
Ostonator, lucoer 8 EA 3 14,306 15,680 2,620
Dleinfeatant, pas nosk, b o E.h 1, 2,000 a 1,%8
GEit 3 repair, gas, mesk, Uelv EA |, 125 by 67 58
Kit, HY, vapor destactor b4} ’ 50 - 5Q 0
Ointmant, pratective BA 71,000 |. To, L 859
Fadnp, liquid vesicant detes.BA o000 |- 140 9,860
- Paper, 1limnid vesicant detec.BE 2,000 T2 1,218
ﬁm‘riwr’ dm’ n A m.m }1575 - 6,&25
3k, gas ldent., dotonm,, ul &4 160 : 160 ¢

ALL OTHER ITRE NO CHAMIE
iSQF WIDNIGT SATUIDAT OCTORRE 3, (1942

Ve M|

TR T, SR T
HAJOR oS

CHEMIGAL M ARFAXE SUPPLY GRFICER"




SR - ?8 , SRIVOUUCED AL JME RAIUMAL BMLISA. ¥ s v e
, . w8 41 WEZKLY STATUS REFCRT o
A P ol -
REDITED STOCES o
[ - . - T A
| "MEMPHI9 GENERAL LEFOT AGERGY Y jar Lum 4 DATE ‘
, Mo phls Chesdonl Sasfavn Depot ' ' = -
| AOUREORTE | ADUREGEATE =
ITEX CREDITED | ATAUIBITIONED | OF“DREDIT
TC DATE AND APPROVED | AVAILARLE
T0_DATE
Agent, ' simulated, M1,449 plgs RA 20,000 14,5620 5,380
Agent) aimlgtied,. N2, 50 phgs B4 2,000 1,1 agn
Agent, nen-—corrosivel? unit)  EA 1,500 85 1,415
Alarm, gos £A 200 & 194
Appargtus, -decon, J geliane B4 1,275 307 508
hprons, rubber Ei 175 T 10d,
Hleaching Powder, grade B Ly |- 120,000 76,850 43,150
CSurtain, gasprocf EA 14,030 13,154 2,806
Disinfoctent, gos mask,b cz EA 1,000 AR - &3
Grenada, hand, - geg, irrit.,

C¥, H7{Reacinded) EA ] O . B
imprognite, &oe,. 8 oo . Ha 250,000 QT OEL 1h2,33%
Kit, repelr, ges zask, company EA 1,500 449 . - 95l
Eit, ropalr, gns mask, univer 14 oo i an
Xit, HS, vapor dotector BA 't b &9
Uank, gos, cervice, omall ER iy i 2,076 2,42k
Maak .- gam, sarvice, unlvarsal E& 111,000 ay 075 21,5925

t, protestive EA 27,500 5,366 22,134
Paint, 1liquid vesisant detagtorCaN 10,000 138 9,802
Papar, liguid vesisant dtp. BOCK 1,G00 Lo 560
Reppirator, dumt, Ml B 5,000 2,346 2,184
Sat, gan idetn,, deten . SA 0 0 g
Spt, gas ident,, instrugt,, M3 EA TS 52 23 -
Buckle, web strap 7752 Er 13,294 19 13,277
Hutton, - Lk 15,m3 2 145,739
Clip, braas : R 19,290 28 IIRZ 19,252
Disc, inlet valve, rubbor EA 1R, 458 128 18,57

. Eyoringe, braso, Comp C, { hard®A 12,565 1 iz, L58
Pacopleca, UIIAR A 16,5620 (2 16,573
Canket, dull black rubuor EA T,AH80 5 1,475
Muard, outlet welve, LY : Eh | hyl55 az L, 123
Cuard, outlet valva, NE Er 2,454 1 2,493
Hesd Hatrmesg, M4 EA ig,2:2 | 84 18,194
Head Hameas, LILal EX 2,141 2 9,117
Hooe, WII " A, 12,565 ) .3 2.3
Capriar, NIVAl A 24,930 i b 24,87
Lang, ¢allulopgs agetate .- kA 24,930 139 24,791
m. th ‘"“} w&"!z HG m ’ ?'m 5 ’ T.I'i'?s
Plastor, adhasive, 1/8° TARD 33,240 1,20 32,021

adhesive, 34 TARD 33,24, 30 20961
ya, 5 [ TARD | .#ﬁﬁ 30 14,
JH6=32 No=221} B/ 72480 ] Y
ralre XA 12,545 19 12, 4L
g EA 7,LBD 10 i TA70 ®




‘{ v " : r . m“‘wm l[ THE M\TIWL MHCHIVES o i ‘p
' S A OIPLAT I . " 0
OFTICT CiIZr v IC.L W.RF.HZ SEAVICE
WiSHINGTOH, D. .

g = s

3 _ Oetebar 15, Ilsaz 9 B 79
.- SECYS 381/259 (T) - j

. i.¢TO: Ths Corpmnding Gamoral, «ir Forcoe Tachnoieal Training {oemand, Knollwood a:':
i . ®770 ¢ Fiald, Southern Pines, Harth Carolina. — i
. ., . CHIMIC.LL WiRF.HT SERVICT CHEDIT ¥ 1085 (TRANTNG LAIWITION FOR NOVIMETH 1942) I
' i
P LIPS IUTZ:  Novambor 1, 1942 B

;. . HE."J.‘..E'.‘r..":.- 1. "‘hn rolloulng itoms of troinieg ammunition ara allecotad t:: yrour
L eradit in the depots ibpdlcated Dolow. Obligctisns io oxceas of .
o . thia crodit will oot ko iocwrsed sxcopt by authority fram this e
: o of Fico, Unitz will mot bo allpeated mmterinl in excoss of autho-
! rized gllevaness, LF THIS CREDIT IS &0 DE3THED, O-C CWS SHOOLID BT
) . ’ ' S50 NOTIFI=D LT ONG3. ' )

-8, The Chemical Offigar, .ir Fores Techalcal Tr-ining Cemmmnd, ghould
subnllot this material te units under your jurisdiviion, iocluding
203ly sctivatod unita, indieato credit numbars zpd furniah coplas
of subzllovation to depois ceoncsrmod anéd OFffige Chiafl Caandeal
Harfaro Sorvicg. This matarial will oot be slippod by dﬂpots until
tha suballocztion %o unlta is soccomplishod.

S

oy _ fine% DIFOTS D QUANTITIZS

SO D BGD  SAGOD LR
' Pomb, ineendiary, ilnstr., i@ @ach 13 g g 9 4

[ 4 e e

|

!

|

“Bapsula, CN ’ oach Ze50 1500 1500 1500 750 ;

© ¢ . Pot, tear gas, GN, ML aneh 72 L8 8 ) oy’ 3

. sat, gas ident., daton., Ml ench : 38 36 33 2 i

oL 1B (for simulatod A8} iks. 30 20 29 20 - 10 |
; Dotonator, o B azeh  B0GD 2660 2650 2560 1h0o
i' Ming, 1land, cml.,srfdaton & burster  acch 3 2 2 2 1

' 1

Gronndo, ipgendiary, ML ooch L - - - -

o NaTT: bDapota will furnish wAthout formal reguisision  thr obovy oaterial at tha
raguzst of the unit 1a accordancs wish subzllocatiens of they Jir Forea
Tachnical Troleing Ooemsznd, axsopt 1o 3o casy of nawly activatod units
gheroin pntarial 5111 bo furnisboed autezatic~lly by tha dopot.

b miamin maw

[

I

Tar tinz Chisf of the Ohemicnl Werfera Suzvinq_-./'f' i

! DISTRIBUTION: | ' _ |

copias OO, TR

acpdas CUS0, QMD ﬂ'\l..ﬂ"‘ Y. E.'

caplzes GO, TCVD Majar., C. . S- l,
copios CTiS0, HOkD -t 4
copias CUEC, SO Ml FOR KOAILM 2. GILLIT ¢
copias CRS0, UMD - -t © Golonal, ¢.%.3.
eopy 0G, 505 {ittn Cul. Bourkat) Lssistans S
copy of, .67 {Attn Col. Fard)
copy 66, ~F (ttn Cupt. MoCoy)
0 copiss Racords Gl

copios rewmitien Br. ;"—f‘i‘

sopy T & I £~ _
copy Mpil 2nd Rocords.
¥ ML & BECORDS copy

B e e L L

e e 4% —mmmm i n immmenen



Bl I . (, - : w-wwsl? AT TrE_y;-\_TIQﬁI-_H:I{H_t_h- I]E ) .:'E'-EI.';:_-'-,‘

— i'-l
W DIF.RTONT
CFFICT CHIZF CAIMIZAL ToF.RI ESRVICT
SHDETTeH, D. C. 06 30

| , Ootobar 15, 15h2 .. _ j
- SFGVS 3817359 (T) | ;

‘00: Tha Comending Ganornl, Mougtain Training Conter, Comp Corson, Colorade
Springa, Colorads. ' . -

CHROCIL, “AMW.70 RVICE CRIDIT # 1076 (TRAINDG SMEINITION FOR NOVIRBIA 1942) 0
L ' .
| TFECTIVE DiTT: Noveader 1, 1942 :

'RBURES: .1. Tha follewing ltems of trcining cxmmition ars allésatad to your : a
¢Tadit in tho dapowindicatsd balow., Obligations in oxecosg of

this crodit will Bot be insurred cxeapt By suthorlty fre= this

offisn. Units will not bo alleactad ootorlal in oxecas of authors

1zad zllewancos. THIS CREDIT IS UZ5TRTD, 0-C €05 SHOULD

HE 50 NOTIFITD T OMCT.

. 2. The Chiuieal Qfficor, Mountain Troaloing Cantar, should suballet
' this mazarial to units undor Four jurisdiction, incluseing nawly
- activated units, indlacts erodit oumbors ongd furnisk coplas of
suballee2tion to dopots comcarnad ~vul Offico Chiof Chamieal arf-ro
dorvies. This oatorial will not bo. Shipped by dspots until tho
aub:lloc:tion 10 units is cecomplisnad.

oy . UNIT DITOTS .ID QULNTITTES
X : Mozghis Utak o
oM Dapot Depot
# 7 Bab, incandi:iry, instr.. 1D aaeh 9 1.
- Capaula, of ooeh 60 a7
.. Detemater, No. 8T asch w o 70
LGronada, fpecendiory, M oach 5 2
Wne, lzaz, enl., w/laton & buratoe gach 3 -
G2ty a3 ldont., daton., o , Jach 1 i .
M (for sinulatad gB) ihg. kL _Lg ;

Pot, tear ges, CN oach 18

Depotd will fwrnish without formal Taguisition tho abavo mntorial ot tho
e Toguast of tho unit in cosordanea with suballésations of tha Movntais
‘v, ‘.- e GTzining Coetor, oxeopt in tho oas=a of nawly oetlvatad unite horgin
RILEBR }the catorial will bo suseestieally furnishad by the dopot.

1 e gris
cad??

[

i Wamﬁ
.ebplcs CG, MIC

For the Caiaf of tha Chomical Tarfaovc Sarviee:

o DUAND Y. 5

¢ -+ 3 coplos CuSC, LIgD i ih S= Mnjer, C. ™. 5.

b "3 coplas QU30, UMD e EJPN TR

o 1 oopy CG, 505 {.tta Col. Sour 1;'1 2= 09 R NOFLY D. GILLTP
1 copy CG. 4T {.'.Eﬂﬁol. Poralyiih =% .o Colemel, C.7.3.
5 coplis Racords . 2% Aa Lgalstant .

1o 3 coples Jamunition Pr. ‘/'L o

! 1 copy T & I o '

et ] aapy Nnil and Rocords.

1.

?‘ . NAIL. & RECORDS CpPY

|




.:'WHJW" ‘-!-*_a-rf' Rapetd ,r '.‘m”.l_« KEMHLARRED AT IHE MALEUNAL ﬂ\hﬂl'“hﬁm"r “""hr;ﬁ}i

B NAR - n“r.mﬁﬁ- : o _ | 2 '
R " OFFIC-‘S CHITP CHOMIC'L YLAFRD SEAVIED .
L : HWASHDDTON, DG - 36 81 Ce,

. .\' T . cho:bcr 15."191:?

II
- s . . -

spc-.rs 351;359 (z J S

z'--"‘hﬂ Uum._aﬁina Off:.c:lr. :Eim:.n::o Hcpl:n::amnt 'I'ra.im.ng G-nntar. Fort - .- s
B:ln;m:in Rarrisan, Inﬂ-ia.n: - ;

r - P

M; 1. The follow:lng :Lta::a of training nmuninon are allocated to your
crodit in thy - dapet indicatod balew. Obligations in exoens of
’ this ¢radit will pot ba insurrod axnapt by suthority from thio
offico. This dows not cenatltuto opn awntharlty to oxecod author-
izad .allowznoas. IF. THIS CRTDIT I.Si NGT IESTRZD, 0-C CES SHOULD
Pz 5@ NDI'IFI:D =T om_.. ) '

2. Tho unerpoindod balance of matarlal ea this grzdii will be |
canzzllod e of Janwery 1, 1443. i

- OEROT - T ITE ‘HIT . .MOUNT

S ..-m.'."'.ph.:l.s Quartar- ~ Capaulo, cH _ aach EL
. T uoster Dopot Sat, gas ident.. doton.. :-11 oach 1
- Dotonatory No. & pash . 70 .

. Dupat.s will i‘u.m:.sh wit.hcuut formal raguigiticn tha a,bcwa mtarm.l. at
thn raqucs.. of- tha u.uit indip:tcwd

For ths Chiof of the Chmical fiarfaro Sorvico:

Al
D it
DIEN="Y. .é'.H.L?S :

“Major, C.0T. 5.

‘zapizs GO, Fin R.T.C.
35k eoples 0UO0, WAAD

1 Ceepy OO, SOS (atsn Col. Bcu.rk.at}
1 copy CG. SBE (A o Col. E‘Drd} -
'3 coples Racerds:
3
1
1

HORLLK B, GILIST ]
Colaool, £.7.9. PR
Leaistant -

L .eéples smmuniticon Er ?'.:"'?
GOy T & IE
-CopY qnil Hacorda.

e, Mk e Recomes copy




" TR IJEP:.HI‘J.;""?I'

arFIcE cm::- CHAMICL WAFF-RT STRYICN LN
.sHm:m*:. D. £, Coe i
Cetober 15, 19:’.;2 L ’ o .ot l
i
* Tha Cmding Dfi‘icnr Lbdin...l Rnplacna_:nt Training 'C-nnbar,' Comp - ’ o 0
Grant, Illinclia. : . . ' ; o

‘

Crl_“{Iu..L ARFARE SERVICT CREDIT F04S (TR INDG ..z.zr'tm“rmn FOR HOVDEIR 1942) .
E:bd.c "‘i'E L.TE: Nuvnmbar l. lglp?

';R.."-:‘L.FE-..;;; 1. 'Thc rollwing itoms of trni'ling a.:nmunition ars allgeatad to .
: your'eredit in the dapot indicated holow. Cbuligatiens in ax- !

i . coas of this crodit will povibe imeurrod oxespt by authearity '

e © Irom thls offico. This doos'pot comstitute an authority te

ST - axeood cuthorized 2llowaness. IF-THIS GREDIT T5 KOT DmaIRED

- K 0~-C CLE SF!JUI.D 23 SO hﬂI‘E‘I”D A..J. ONCT, .

2. Thka un.::.-p ndnd hnlmca of matorial oo this crodit *Hll be
--eameellad as of Januory 1, 1941.

« " pEFoT o ' ITme ~ UNTTsomy :
. . - 1 .
: *, Mzmphis Quartar- Capacle, ON pach Ik |
T moater Depot 30t, gaa ident., daton., 0 -oach 8
. ) Detonater, Ho. 5. rach 560

T - ' .

¢+ Boepots.will furaish i thout farmal raqu.i.sitjm the abora caterial as
the raquast of tho unit :nﬂicntcd.

For. the Chiof of tho Chamieal Tarfare Sorvices

Eoplas CO, Madicz) RTO:

S moplas CUSO, Mo . - -
copy (G, 303 {ittn Cal. Bourgh
e0DY. GG, .GF {iftn Col.:Ford
copios- Rgentds :

copios Jmmuniticn Ar. Jmf.-&—-
C . capy T &1

”‘_"_} copy Mail and Rocords.,

NATI, & RECORDS CopY

IR NOQRMOM D, GILLET
Colonel, G. Ww. 3.
aEsistant

L e el




OFFJ..C"‘ GH:IIF‘ GI-EE...IG..I. (R 2 o SEEWICE

HASHINCTON, D.'C. 95 - 83

_Dc'_tollﬁar 15, 19h2~

'I'O - Tua Cnmmdi:'.g Orficor, m:.it.n::.- .Pollco Hapl:ma:l.:mt "‘r_i.n_tng Contor, .
Fart Ri].c;i'. oozaa: .

; _-'Cmﬂ..l. TiHFLRE SI'RVIGE UH:DIT fﬁ lﬂll.'r' (TR...DIII\E .!.E.-IL-"'\II'I'IOH A IIO"T:!.EBIH 191.Lz}

EFFSCTIVE LLTZ: :mvenber 1, 1942

A - . El ‘ .
i RANAS: 1., Tho follewing iftews of training cmsunitios ma allocated: to
L your ¢redit in the depot. indicoted -bolow. Oblignticns in ox-
' " cosg.of thia eredit will oot Do Llocurrod oxoapt by cuthority
fran thls-offica. Thais doos not constituto an cutharity o
oxceod nuthorizad allowmnens. IF TEILS CREDIT IS NOT D':-:-E:D.
N O-C o3 SHIDULD E" S0 I-.DTE‘ED -:.T ‘GEL

+ g+ Tho unamndnd balm:.cc of material on this eradit<rill Bbn

Dutcn;ta:, Ho. 8 © aach 2lo

- NOTZ: Depots will furnish without rorml roquisition tha :bnva otardal ot
the raguest of ‘L‘.ho unis m&it.._tad. .

- _ ‘For the Chiaf of tha Chemicnl warfare Sorvicor.'

DL Y, i
¥ajor, €. ¥. 5.

+eoplas GO, BF RTGC .

coplas CHYQ, - RQYT t
oepy 05, 405 {attn Col. Doutrkot
copy GG, GF {atto Col, Ford)

1

1 NORLN D. GILLTT
3 copl:s Rocorda Law—

3

L

1

; Colonol, G.5.5.
copins lmmmnitien Br. 2% aanistant
copy T & ILey | '
copy Enil and cords. -

MAIL & RECORDS copY .

S tancollad oge J:u:.un.z'y 1, 1943. ’ ot
DTET . - 7 rTEM - UNIT ARDTHT
' Abmphin- Quarter= Capsula, G - . caeh - 107
7' moatar Dopot Sat,’ g=8 idomt., doten., ML . anah 3
: ’ ‘Fob, bear gos, O, M aaeh - . 5
Gronado, heod,  toar g, GN M7 - aach 22

'
A

I
o
“
-‘_ lJu
A

PRI T I



N~ NRECXOUWED AT THE NATIORAL Agniits o, .

_—

L . R DEFARTEIMNT
VoL CFFILE CHIZF CHEMICAL WARFARY STRVICE
R , WASHINGTON, D. €, ‘.

L
9
0

—

. Geotber 15, 1942
SFovs 381/259 (1)

.

T The Cormanding Gemeral, Sixth Service Ceumand (Far State.c-u.arda}
CHEAICAL WARFART SERVICZ CREDIT 4 1080 (TRAINDVG ANMMVIT ION R Nm,gjn 1g42) - ;
| “WFICTIVI DATS: - November 1, 1942 -

. - HDLRSE: 1. The fallewing items of treining emounition are furnishsd for tha
P tote Guard Unita loceted withln the gaogrephical limit of tus

! o Sixth Serviee Gommand., This credit doss oot esnstitute an puthor-
i - ity for expenditure in excess of autherized allomances. IF THIS
CHSDIT T3 NOT DESIRED, O-C CW3 SHOULD BT 20 NUTICIZD AT (NGT.

2. It is desired that submllocation ba expadited in accordance with
; directive letier Offi ce Chief Chamicel Warfars Servies, dated
i August 2L, 1542, fils 0@ 471/228. subject: sSupply of Chemical
Harfare Trailning amounition in Cootinental United Stotes®.

- japcide o : JIER UNIT ANICRTNT
- - Memphis Junarter- Cepatle, ON eagh 12
P mastor Depot . Groaade, band, tear, ON, M7 gack 3z
A Set, gar ident., datoa., ML eash g
: Pot, temr gpa, CN sach 200

L Detonator, Mo, 8 oach £30

Y. NOTZ: Dopots will furnish without fermnl Teguieition the above caterial at
' tho roquust of the wnit in secordanse wishk suballoemtion of the 3ixth
reice Comnand. This material will pnot be sbipped by dapots wotil

the subpllocation 4o unita 1La acemupliaked .

- owe
RILER

{ nov 8 .@;z
e . B
T | ' st Audy
DIFfRIBUTION: ' .; -
; ) ¥t DUANS Y, a.mia

¥ojor, C. %. 5.

For the Chigf of the Chemieal Warfore Sarvico:

: coples ©G, VI 3C

- coples CW3Q, MDD :
copy CG, 305 [Attn Col. Bsurke
copy ‘0G, AGF (ittn Col., Fard)
coninm Racords .
toplea Ammanition Br. !J";f;?_
copy T & I
oopy Mauil and Reooords.

NOAMAN D, GILLST
Colanal, C.B.S. .
’ A.asisj;nnt - |L

b e Lo -

MAIL & RECORDS cypy




e R EREFEA LY AL TP e it P e
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- TAR DE: ARTMENT ag 8
QFFICT CHITF CHIMICAL WARFART S3AVICI
VASHINGTCN, D. C.

[y

gctober 15, 1942
'SECVE 381/259 (T) _
T3: The Coamanding General, Saventh Jervice Cammand {For Siotp Guards)
| : CIEMICAL. YARFARE SZRVICE CREDIT MOSl (TRIDNING JARUNITION FOR NGV BB 195;2)
..FFEGTI'-""' D..'EF': Nevembor 1, 1542

AMRES: 1. The follewing items of trainiog amunitinn are furepishod for tho
Stnte Guard Units logated within the geogrophical limit of the
Jeventh Sarvico Command. 'This eradit does oot conatitute an |
authority for ﬂxpundltum in excoss of owtheorized allowancoss

0=C, CVWS SHOULD B 0 NOTIFZI=D

2, It is dasired thst subollocution be axpadited in accordanco with
diractivo lotter 9ffice Chiefl Chemical Tarfaro Servica, dated
August 24, 1942, fila CWS 471/2328, subject: °Supply of Chaminal
Warfare Trodning smmynition io Cowtinadtal Unitod Statos.”

Momphi s Quaricer- Capaule, ON - sach . 3Bo

- mastar Dopot Grezede, hand, toer, ON. M? oach . 380

K Sot, gop ident., daten., ML ench iQ

; . Fot, tear gaa, TN exch . 229

- Detonator, No. 8 cach 700
. _ . X ‘.

L

ROTT: Dopots wlll furnish without formal requisitlion tha cheva material at
the requogt of the unit in aceordance with the subnllecation of the
Soventh Servico Commoand, - This matorial will mot bo shippsd by .dopats
untll the suballaosction io writs is accamplishad.

-For tha Ghiofl of tho Chomical Farfore Servico:

oplaia GG, VII 5C DAz ¥, S.ZF\L“'

3 coplea CTSQ, MQD Mjor, C. . 5 ]
1 sepyr CG, SO0S (.itto Cel.. Bourkoti) C

© 1 copy G, A6F (Aftn Col. ord) FOR NORN D. GILLST
3 copics Racords D,Lh L Colanal, C.0.5.
3 coplao }meumtlan Be. Ao sasistant

S L copy T & _n/
— l copy Mhil zid Rooords.

MAIL & REQOSDS copy
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WAR FIFATTLENT -
. OFFICE CHITF CHUICLL RARFAAL STAVICT ng 86
WSHINGTO, D. C, o

Sctaber 15, 1942 ' .

2 EFOVS 3814259 (1)

LSt O Tho Gommnndiog Ganaral, Seventh Serviee Gommabd.

-CHRMIZAL TRV .RT 3ZAVICT CRUDIY 4 1065 (TR.INDNG ~LIUNITION FOA NOVRGEIA 1942}

|+ SFFRTIVEDLTZ:  Novowbar 1, 1942

REMTIS: L. Tho followiog itams of troiniag amusitien are furnlshad for tha

P . Sarvico Crxmaind Unita, iar Dopartmont Ovorhasd Units acd Tastical
Wnite segigned to the S0rvices of Supply within the roapoetive

Sorvico Cotmopd Lrans, axeluding Schools apd Roplic:mont Troining

Cantors. Obligaticna in sxccss of this crodit will pot ba facurrad

Jxcopt by authority from thiz officg. This erodit do:3 oot cen-

stituta on quthority for axpandlture 1o Jxecmza of authorizad

. allowancos. JIF THIS SREDIT 13 NOT DISIAED. 040 C¥5 SHOULD 3T =0
S NOTIFIID AT QNT3,

2. it iz desired that suballoo:tion be axpaditad in zccerdanes with
direetive lotter Qffica Chiul. Chamical Parfars Sarvigo, datad
Mugust 24, 1942, 112 C0h3 47L/228, Bubjacs: "Sepply of Chomiexl
#arfirs Sexvies Trainirg smunition in Coatinaatal Dnited Statase.

JEFOT ITh i JOIT ~HOTNT
L]

Memphis Quartor- Howb, ipcrediaTy, fagtr., M 2nch 3
. TiBtzr Dopot Capeula, CN . aach 155
- Gromado, ioozndisry, Mlj gooh 15
- 2t, gag idont., daten., ML sagh 2
, MR (fer aimnlated H3) 1hs. i5
. Pot, tear gaa, CN sagh i3
Detonator, Ko, B . aash 1k0

Dopots will furnish without formal roguisition ths ~bov: oatordal at tha
Tiquast of the unit in accordonca with Buballoc=tigua of tha Scvonth
Sorvica Soumnnd, oxcapt in th: casy of nanly zetivatad uniss shorein
Laterial wwill bs =utemitieslly T urnishad by tho depot. This matorinl
. ¥ill not B3 shippad by dopota watil the suballoz-tien to wlts ic

e — -gooeCplighod.
28 - WG 1
-BILEE

‘HOY :B &%2
m.- T - i - . S
- DISTRIBUT ION: ; :W*‘—-u Md

DUNT Y. S\ALES
Y:jor, G. w. 3.

For ths Chief of th: Chadesl Warfarg Sorvica:

eoploa G, TII sC
coplaa €30, MWD .
copy OF,503 {.btn Cel. Bourkat)
capy S, LGP (iftn Col. Pord)
copl.a Rscords . o
.eapicz inounition Br. ¥ AT
Bopy T & I o

20Dy M:il and Rpeords.

'FOR ORI . GILLIT
=\ Bolensl, £.7,S,
bel Lsalgtart
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OFFICT CHITF CHENIDAL AFARE SERVICE
USIINGT®, D- C.

gPovs 3814299 (1)

October 15, 1942 ) ‘
§0: The Comoanding Gemersel, Fifth Sarvice Cammand !

CHILICAL SAFFARE SERAVICE CADIIT #1095 {TRADNING AVMUNITIE: FO3 HOV. 1942}

RFFECTIVE DaTT:  Kovember 1. 1342

ACMARES: 1.  The rollowing items of training emmuniilon ere furnished for
tha Servica Command Units, Far Depariment COverhapd Units and
Tactical Unita assigned to the Services of supply withio she
respective Servise Comnand Areni. axciuling Schools and
fleplacopent Training Centera. Otligations in excess of this
crwdit will not ba incurrad oxcept By authority from thia
office. This credit dessa not constitute an authority for
expenditure in excess of authorizad allowencea. IF THIS
CRTOIT I5 HOT DESIATO, O-C Cus SHOULD BT SO NOTFFIZD AT QMOTE.

o 2. It is deaired that suballocation be expodited in mccordance
i @ith direstive latter 0ffies Chiefl Chmsnicel Yarfare Servics,
L dated Aumust 2, 1942, [ile CWS 471/228, subject: nSupply
of Chemical Worfare Servics Traiping Ammuniticd. in Continental .
! Unitod States?. . \

'[ FErot ITZ: : ONIT AHORIT
| : )

!_ ‘Mauphis- Quartar- -Cappule, GH gach a2
[ wagter Dupot Greosda, hond, tear gas, K anch 20,
- Grenade, incandiars. Ely ench 5
| Sot. gas identificovion, deton,Md  each 1,
W potonater, No. 3 oach 70

%I7Z: Depots will furnish wlzhout formal requisition the obove matarinl
at the roquest of the upit in nogordande witk subollasatien of tha
A " Fifth Service Command, aXt¢pt in thi casa of cawly aetivated units
. waerein matarial will bo automo¥ically fernisktad by tho depat. .
| Taia material will oot be gbipped by depots uatil the suballoeatiol
to units ia accomplished. .

For the Chiof of the Chamleal ¥orform Sarvice:
LY

o oupoumo | Fﬁfw-ﬂ '
i OUANE Y- 5

i o copien GG, V 3C Kajor. GC. i, 5-
3 coples CUE0, HMERD

1 copy TG, 505 fAtin Col, Dowrket) FOR
1 eopy C5, AGF {Aftn Col. Ford)

3 copics Aogords -
3
1

[=]

coplas Mncuniticn BT '/f:-—
copy T & I T4

HATL & RECORDS CQPY
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QFICI CHIT CHEIMIGAL W.FF.RT SERVICE _ 96 83
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Dotober 15, 1942

Srév3 381/259 (T)
-T0: Tho Cctm‘_.nnﬂﬂ:z Canoral, Fifth Sorvice Cammnd (Fer Stoto Guard)

St CHTMICAL YIARAAT STRVIGS CRIDIT 4 1059 (TRLLIING JBUNTTION FOA NOVDETR 1942) 0
EFFI0TIVE DiT=1 Nowambor 1, 19ke ' .

ADMRKES) 1. The follewing itoms of troining ammenition ara furnishod for tho
Stoto Guard unlta locoted within tho geographical 1imit of ths
Fifth Servico Comrmnd. Thig orodit dags pot comstituts an author-
isy for oxpanditurs in excoss of Zuthorizad xllowmpces. 17 TH
CRIDIT I35 KOT DESTIR=D, 0.0 Chs SHOULD BZ S0 KOFITITD 47 OWG.

2. It i3 dasired that suballcention bo axpeditod in zcecrdanco with
diroctive lattor Offien of the Chiof, Chamieal Warfare Sorviee,
dated duguet 24, 1942, file WS k71/228, aubject: oSopply of
Chamical %arf-ra Troioing .omunition in Continantsl Un!ted Siatose

DEZPaT I RIET SIEONT 3
—
] Hoeophis Quartor- Capsulo, OK . apah 170 :
! maetar Dopot Gronado, hond, toar, CN, M7 azch 170 l|
T Bot, gng ident., doten., Ml oach A
: Fot)” tear gns, CN, M1 2aech 1L -
. Baton=%ar, o, 8 aan 280

HOTE:  Depota will furnish thout feroml roguizition tha abowo zatarial gt thn

. - roguosy of tho umlt in 2ccordoaca with suballec~tions of tha Fifth
Sorvice Commnnd. Thia mokorial will not bo shippod by tho dopots until
tho ‘suballcoestion to units ia aoeomplished.

For tho Chicf of th: Chomisal Tarfars Sorvice:

A
" DISTRIBUTION: _ {m-md : r’CJfUﬂ.éa

DT ¥. S.anTs

o coplas CCG, ¥V 40 I jor, - {, '.'.' S
3 coplos £330, MQD .
" 1 eopy G, 303 {.TTH Col. Bourkat ) 7R NOWLN D. GILLTH
Lo copy CG, J&F (LTTN Col. Ford) Colenel, G.7.5.
4 copios Racords _ aaniatong
. 3 copiss iwwaition Br.Z 4
s l popy T &I :
'___‘,_..il COEY Anil oad Rocords.
: MATL & REGORDS ey
-_--_“"—--r:-...
: -y ;
Siagy . ®
Nov'B 1940
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S~ aa WEREPRDDUCED AT THE NATIONAL ARunlecs
) LAR DITARTYIHT !
QFFICE CHIar wHLMIVAL TARFARE SZRVICE
HASHEONGTCY, D. C. '
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L - '
b | Qctober 15, 1942 06 8G

T aEovs 381259 m : T —

T01 The Commanding Geperal, Alr Ferce Flying Treining Camnand, Fact Worth. Texas.

- CHELICAL FARFART SZAVICT TRATWING 1087 (TRALVING AMINITION FOR NOVEMBIA 1942)

"EFIGTTVE DAT; Kovemder 1, 1942 . .

" AEMAFES: 1. The following items of tralming ammunition ers allocated ta your

} cradit in tha dapota indicated below. Qbligatioos in excess of
this credit will pot be Lpourred except by autherity fream this
office. Uniis will not be sllocatad materinl in excass of aotho-
rized ollorances. IF THIS CEEDIT IS ROT DESTHRSD, O-C CUS SLOULD
g% 50 ROTIFIDhD AT OO0,

2, Tha Chemical Dfficer, Air Force Flying Training Jomamnd, shoutd
puballot this cateriel to unita under your jurisdictloa, including
paRly activeted unibts, indicats credit cwobers end furnish copies
of suballocatiso to Aapota concarnsd and Offiea Chied Chemicel .
farfars Sorvice. This materisl will not be skipped by depnts antll
the supsllocation to unlts is agcomplished.

- TPTH IINTT .7 DIPOT AMD QUAVITTIZES

P AGD WD MPD  SAGD UQD
J pomb, lassadiary. iostr., B2 aaah 83 5& 58 56 28
P tapsule, Ci eack 304 203 202 aoz o
: get, gas ident., dsboun,. ML - eack 20 i 13 13 7
- ‘Dotonster, No. 8 seach 1400 980 $10 410 490
; Miece, land, cmli., w/deton & bur. gash 6H 5 45 45 2
| MR {for simuletad H3) spch 2640 1760  17R0 1760 BGO

, Pot, tear gas, LK, 2 grch 300 200 200 200 oo

1+ KQOTE:; Dopots will fwrndsh without formal requisition the abovo =mterisl et the
Yy roquest of the unit in socordancs with submllocetions of tie Alr Forge

K Flying Training Command, oasept in the ¢aae of nawly mtivotad unite
ihorain materisl will bas automotlisally furnished by tho depoi.

: . DISFRIBUTIGN! - Y f\ .-':‘
ks .'H‘—‘-'u.- " - f "’I o
:'l "3 coplas 00 AFFIC ’I@:’—?“— A "
! 3 eopias CasC, AQD DUANTS Y. .{m‘-‘s
| I copias €O, TAD ¥yer 5. T, 5.
i 3 coplcs CWS0, MQXD
i 3 copios CUSD, ZAQMD FOR  NORLIN B, GILLTIT
i © 3 coplss QW3d, UNkD Colanal, GC.E.S.
[ 1 copy 0G, 503 (ittn Col. Beurkot} : Assistant
- 1 ‘copy $G, iGF {attn Gol, Ford)
f 1 copy €8, +«F {attn Capt. McCoy)
! £ copias Aacords ; W
o 3 copias ‘rmpition Br. J;?f’-'-‘-—"
i 1 couy T & I&
i Jl copy Wil unﬂ/Rat:ﬂI'ds.

\MALL & RECOHDS corl



L - TP WAREPROOUCED AT_THE MATIQMAL ARCM|¥ES o - e
B S ——r - T :

AR DIELRTMINT : . g G i 3 D
o ) UFFICS CHILF CHIMIC.I. WARF.FE SSRVIDD .
RN _ WISHINGTGY, 1, C. i
_ Octeber 15, 1942 T ) j
SPCYS 381/259 (T)
TC: The Commanding Qfficar, Enginear Raplacemsnt Training Gentar, Fort Tood,

Msaoury, — . 0

~ CHEACAL TARFART STRVICE CREDTT ¥ 1042 (TRLINDT LMZINITION FOS KOY-WBIR 1942)

T ZFFEOTIVE DOTE1 Noveobor 1, 1942

RIMRES: 1. The folloming items of training comunition are pllocatsd to your
credlt in tha depot indicated halew. Obligntiona in axcnss of |
-this ercdit will not be iogurred oxcopt by sutharity from thia
offica. Thip doos not commtituts an authority to exesed author--
izod allowonees. Im THIS CHEDIT IS HOT JESIHED, 6-C OV SHQULD

Hi 50 NOTIFIED T (PI=.

2. Tha ur;amndaﬂ balanee of miterini an this eredit 2411 bo
cancollod as of Jonwoey 1, igh3. .

PR Jrprgery IT3M - UNDE: KT
d Mamphis fuartor- Capsula, N aach 234
L caatar Dopot Fot, toar.gaa, CN, 20 - aach 2%‘
; . 5ok, gas idant., dozan., Ml xach .

5 Detonstor, No. & ] sach 420

a——— L T ——

M LT AT e e, — el L
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SERVIDIS 0P SUFPLY © . o
OFT rc: ca:.r** CHEMIC.L HHF..HI SE?ﬂ.I'IGE Lt e
-7 ASIDETIMN, D. C. /,[f/lf

) ugtaba,;».zn. 1942

srcm 351!259 (TJ

i

T .:.ha Commanding Qt‘ficer. digml Ruplnunmant Tmining Centor, Gomp
AR I‘.‘.ruwﬂar. Hi.aanuri.. ;

i
Lt

-cmm*rfwfc:m:s_sm-w 7889 (orz 1) ‘ AT

“'.IF‘FEBTIT‘ D...'I"’: Dc;wbnr 1, 1942 )
AOLFEES: 1. It 1is dosired that CVS Crodis Numbor 889, dated Saptombar “
o L 15, 1942, bo chonged to dolato tho following items allocated
in the dopot lodicated below. This redvetlon in allocation
iz din eonformonco with roqQuest of Hg., Signal Cerps Roploce=
T i mant Training Contor, Canp Growdor, Misseuri, fila 400, 912,
Lo : dated Septembor 30, 1942, aubjontu "Chemicad jarfare Sorviece
: cradit J} Bags, : ..

. DEPQT ’ ' ’ ITT - UNIT LMD
- - —— ;
Momphis Quarter-  gopaulo, SN - . gach 3*4a
master Depat Detonater, Ho. B : sack 530

Set. gas idens., deton., ML @i - 9

o For tha Chiaf of tha Chamical Farfare Sorvico:

lnm'r.‘-z drmm -_ T W Q“m

DOLNE Y. Sa.FII.'.S '

#a €0, B.R.T.C. oo . ' Cisjer, Q. Wos. ‘. . :-'_

coples CUSO. MDD - Loy o o . ' . v

/ﬁi} CG, 308 {attn Col. Beuckejd ﬁ G NORMGN D, GLIAT & k
- Y Fom

- ¥ copy GG, JGF'(4ttn; Cn.l Ford 8.
' '35 coples Racbrd.a 7. I Mnaiatant
g ropios Jmmpiticn Br.?ﬁ R - -0

copy T & I:ﬁ : '

" copy Wil Racords. '

e




. ,—,--.,a..".'-" ;5*,,:..1_.:-:;.-«;.‘.- FTH mr s
* " HAR-DIPARTMENT :© -
~ - GERVICES :QF-SUFFLY T
L CHIZF CHIMIGAL WARFART SZAVICE & PR
; o PASHINGTON, D28e /oy fp
N g,g_}az:.-fv M?

Oetober 20, 1942 -

- OFFI6Z.

SPQ¥s 3817259 (1),

; "10s " Tha pommnding afficer, Eoginesr Replacemmat Training Canter, . 0
. Fort Wood, Missouri. — . . s - -
CHEMIGAL WARFIRE SERVICE CREDIT § 858 {Ghaage 1)
EFFEUTIVE Dard: Cetober 1, 1942
_RERG: 1. It is desived that CVB Credlt Nuzber 868, datod Saptezber

' 15, 1942 ba changed to delots the fellowing items allocated |
An thes depet indicated below. This redudtionm.in allecation

A t ! * 18 in coaformance with request of Hg., Englnser RAeplacecsnt
R Frainlog Center, Fort Leonard Vuod, Missouri. file RTCAD
o, 471,3. dated Octobsr 6,. 1842, eubject:. 'Cancallation of
L Amuunition Credite. . .
oFOT . TR UNIT AMOUNT
. Vemphis Quarter- _Dotonator, No. 8 : sach 420 -
Taster Dopot “Se%,.gas ideat., deton.,Ml - each - & .
i- I I| ’ I.i
H . -
A
For the Ghiaf of tha GI .
DISTRIBUTION: / :
' cl}ple& c‘°| EORl‘Il'I_C-l ! o -.- - . . Hﬂ_‘iﬂr. c . 3 -l
coptes GTEG, MQED - . :
. eapy Gh, 505 {Attn Col. Beurket} - FOR NOMLN D. SILLET _
copy CG, 4GF (Attn Col. Ford) - Colongl, C.70.3. -
. cspies, Racords GHP. : _ Assistant
Qopies Smmupition Br. 2@& _ o
“Epy T & I{b; -
copy Maill and Hacurdﬂln -
- MATL & RECDADS fopy
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906 94

and lj per cent by Chemical Warfare Section,.

¢. JAotivatiem, This depot was consiituted and aciivated by the
War Department as the then Memphis General Depot, as of 26 Jamary 19112.1
Tt will be noted that in the arigina) activation, provisions were made far
3 tenant supply ssrvices, i,0., Quartermaster Corps, Corps of Englneers,
apd Chemical Warfare Bervyice.

The Chief of the Chemical Warfare Service directed that the

Chemical Warfare Section of this depot be activated as of 1 April 19L2,
tut this was later amended to makse the effective date of activation
30 April 19h2.2

d, Mission. The directives ardering the activation of the Chem—
ical Warfare Section included the assipned mission as wll as the basic
prrocedures to be followed. It will be noted thet these directives were
gmended prior to the activation of this section.] The mlssion of this
office has remzined practiczlly umchenged, ard the cvrrent mission as out-
Departmeny Supply Sullstin 33 35-3-0F, Far 2, quoted belew,
ray we considere=d the assignzd miassion of dhis office ginme activetion:

SUrPLL

Distribution: 1. GCEMERAT, SUPFLIZS.  a, As a distribution depot. o
racedre and shore C7S gensral supplies for distributicn
to iastellaticns locaved within the Fifth, 5ixth, and
Seventh Service Commands, Ineluding staging areas wider
contrel of the Wew Lrleans Fort of Szbarketion, and ¢
thet port for part stocks.

Filler: b. As a filler dspot. To receive and store GiS
ganeral supplies for siimment overseszs through the New
Orlasmns Pery of Eeberkstion.

N
“Apperdix lhmber
21 ppendix Nusber
3;ppendix Thomher

v
-

*




36 95

Regarve: c. A5 a reserve depot, To receive and store authorized

reserve of CWS gemeral supplies for future distributlon.

2, AMMONTTION. &. A5 a distribution depots To re-

coive end ghore training ammmition only for distribution

to instalistions located within geographical area of the

Fifth and Sixth Service Comsands. ) i
b, As a reserve depot., To receive and stare authordzed

roserves of all types of CWS training ammmitlion.

e Favm erin g - . To @B88lst in visvalizing the geogra;ﬁhical area service by this

wor e egffiee, 8 map is attacked as Appendix Te

drsei oty O, Qriginal Organisation. Lisutenant Golonel Zigar A. v !
. . .Chemical Warfare Service, reported to this depot as Chemical Warfare Supply
" “Offfeer n 17 February 19k2, in campliance with WD S0 21, 2l Jamery 19h2.

._.__,,.“,.,.,.H._,....__._SE_._. thgr EI hE was jOillEd by ]:T- m _A_. Pinﬁ, t-hen mj-lnimti?e

1 s e e i R ——

Asaislt.a‘:;t;ICbicago Chemical Werfare Depot, Who was sent to assist in the
arganizaticn of the section. In addition, Mr, Otis Izboden was trznaferred
to this office from the Chemical Section, Headquarters, Second Army, this
city, to serve as Administrative issisiant to tie Chenical warfare Supply
Qfficer aad assist in sebbing wp the oviginal organimabion,

As originelly erganimed undes the then current AR TOO-13, vhis
organization wad in most respects a separaie operating entlby. Complale
resvonzibility was assumed for such functions as selaction and plasement
of personnel, securing of 211 equipment, furniturs, fictarss and other
materisl required for the operation of the seciicn and bhe eshahlisment
of all pecaessary policies and mrocedures, suvjech oaly tc the direchives
and orders issued by toe Chief, Chenical Variars Sexvice.

45 wiil be refleched in suceseding paragraphs, many of these
fNmections have since been assumed in whele or in part by other echelons

of the depob orzanization. The effect of Liese chmnges in policies and

\ ~ k-




96 95

total porsonnsl authorization i‘gr the depot as a whole., Persomnsl
permanently attached to the Chemical Warfare Section and under the direct
supervisicn of the Chemical Warfare Supply Officer are allocated by the
Dopot Commander from this total suthorization. Likewise the commen labow,
checkers and equipment operators requived by the G]:micalﬁﬂarfare Sectlicn
are secured fram the lsbor pool which is under the direct jurisdiction of b
the Depot Commander, The same is true of aJlmaterialhandenga;Jdauto-
motive equipment required by the Chemical Warfare Section hich is like-
wise obtained from the depot equipmemt pool. The furmiture, fixtures and
operating equipment and supplies used by this section are cootrolled by
and on the accoumbable records of the Depot Froperty Officer, who, in
tarn, is responsible to the Depot Commander.

Tt is very evident that the Depot Commander could, if he so
chose, directly control and influsnce all details of the operatlons of
. the Chemical Warfare Section. Actually, the Depot Commander has chosen
to teare the full respensibility for the operation of tuis sectlion in the
nends of the Chemleal Warfere Supply Officer. No effort is made $o
establish or directly control oserating practices and procedures. Such
persounel equipment and other facilitles as are required by th2 Chemisal
Warfare Supply Officer to ascomplish his mission are furnished wholly in
acsopdance with his determinabion and used under his direct supervision,
subject only to the general operating policiss of the depot, and the
limitation of avajlability of such labar and equipment as may be desired.

While tha Depot Cormander makes no attempt to exercise direct
supervision over the normal cperations of this seciien, he has alw=ys

denonstrated & keen interest in our progress and problems, amd a ready

-0 -




56 97

willingness to nse such suthority end facilities as are available to him
any time such asslstance 1s requested or would be belpful in the accomplishe. r

mant- of eit-her 1ho normal nﬁ.asian of this section or amy wmesasl task ar 0

.

'b_. Int.ernal Admin:lstra-biva h-ocednres. adnﬁ.nist.rative proce-

dures within the section hm remained practicany mnehanged since the

”origiual argan:’:ze:tion.‘ Att-a.ched as Appendix 9 is a current functional

organization chart uhich includes a deseription of the auttmrity- and

[T L

responsibilities of each echalen of this arganieation, Tt will be noted

that the smthority _and_respopsibﬂiti&c of each echelon 15 ¢l=arly cut-

. lined, Every atitempt_has been made to 5o delineate the authorities and

responsibilities of each individual in this crganization that there is oo
question of individual responsibility for desired results. It has been a
basic policy to delegate to each individusl such avthorlty as might be
recuired to accomplish the responsibilities with which they are charged.

The usual problems of administraticr are to 2 great extent
simplified in this operation by virtue of the spall mumoer of people io-
volved. This permits a close and comtimous conmtact between all echelons
of the organization that is conducive to a thorough understending of and
the expeditions handling and administrative determiraticns that may be
necessary on auy problems which may arise.

¢. Control Activity. Although this secticn is not sufficiently

large to pernit the establishment of a separabte Control Divisicn, all

reouired comrol activities are carried out and correlzted as a part of

the responsibilities of the Administrative Branch and are accaplished

" under the direct supervision of the Adminisirative tssistent. In addition,

- 10 -
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all supervisory persomnel are charged with the responsibility for
efficiently uai.ngmanpomar and for keeping ever on the alert for oppartur-
ities %o simplify procedmres ‘and eliminate nnn-ess*ntial activities,

Thirs sectiop has originated a2 mmber of work aimplification
proca&ureﬁ which ha?elbeen subgitted to higher anthority through proper

channels, Particuler attemtion has been given to the simplification of
clerical mrocedure and the elimination of swrplug forms and recards. As |
an gxample of this activity there is attachked as Appendix 10 a proéedure
which originated im ¥his office for the compilation of the report "Supply
Cperations st Techmical Service Depots and Sections of ASF Depots,® Control
Approval Symbol DDI-1Q4, As is refiected in letter included with this
Appendix, the procedure wes recommended by the Chief, Chemical Warfere
Service to 211 other Chemical Warfare Depots as a satisfactory solution
for the problems of cempdling this report, ‘and it is believed that this
rrocedire 1s curreptly being used by most of ths Chemical Warfare Tepots.
In addivion, a5 will be noted from copy of letier included with this
Appendix, this procedure was adopted amd is being used by the Englneer
Supply Officer at this devot,

Anotner examnle of simplification of clerical procedwre criginat-
ing in this office will be found in Appendix 1) which includes a Jeiter
Tfrom this office suggesting the procedure and forwm, which were adepted
ard are currently being used by the Chief of the Chemical Varfare Service,
for furnishing equipment to newly activated vnits.

The goiding préfi?pal.used in comtrelling the administration of

' recards, reports amnl files has been to simplify and reduce paper work

wherever possible, Experience hes demonsirated that simplification not

- 11 -
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only permits more efficlent utilization of mampomer, but alse results in
graater scouracy and more effective validity. Ome all too prevalent
m.s-t.e.ft:l ;n'a.ctica that this a:l'fice has studiously avoided is the use of 0

"s'ubs:'.d.'la:? or &uplicate records where there already exists basic records

.ﬂmm which a.ny requjred inforpation may be ga.therad.

'Ersually in operations of this na‘bm'e, these superfluous gub-

"sidiary reports will be found in the form of daily records on individual

functians or operatdons where there are slready other currently maintaines

" bagic records for the pmrpose of furnishirg required momthly reports that

actualdy will furnish any and &11 data that may be required, thus making
thege daily reports of very doubtiul value,

Another point which has had the close attention of this office
is the eMﬂm of all possible clerical work in the Storage Dhvision.
Since the principadl function of the Storape Divislion is physical in nature,
it is felt that wherever possible any records, reports or other clerical
furnrtions should be handled either by the Stock Gontrel Division or the
Ldmindstrative Branch where clerical work is the main function. This
elimination of elerieal duties in the Storage Division permits Storage
Division mmervisory persommel to devote their full time to.storzge activ-
ities,

d. Implementation of Direciives from Higher Auwtharity, Due to

the fact that the cparztion of this secilon ireludes certain techmical
problems and differs in mary aspects from the operations of obher supply o

services, most basic directives from such autharity as Feadquarters ASF

are actually implepented by the Chief of Chenical Warfare Service ratber

" $han throngh the lecal Depot Cemmapder &r his Combrol Division, Therefcre,

-12 -
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morea positions other than the one to which assigned. As a result of
this pelicy, the ebaance of any individuanl employse does not cause amy
work stoppage since thers are always other employees who can cerry en
any required work. Iun addition when peak iuads pceur in a particuiar
Jjob or operation, other employees ere able to furnish the reguired
azgistancs.

Tt has algo been found that this broeder knowledee of the
qperatinn,_iucluding an understanding of the work performed by othef .
employeas, contributes measursable to tha over-all efficiency, and
permits a degree of cooperation among the etployees wnich would not
atherwise be possible, Undoubtedly, this pelicy accounts for the‘
statement the Depot Control Division made in reporting en a survey of
this office: "The impression acquired by the staff was that all
personnel of the Shemicel Warfere Section hed beern well tralned and
tha lack of any confusion in that section was immediately evideat,"

The mast recent training srogram inaugurated at this depot

13 the Sipervisors® Yanagemept Frouren which (s hein
Jepot Gomirzl Jlvizien. 413 supervissry parscmasl in the Chemical
Ferfere Section, both military erd civilien, heve taken this tralning,
Thiﬁ course included explansatiaonz of the work distributior char:t and

the work nrogess chart which are hasic tools fhat can e used o 8%~
cellent advanteze by ell supervisary personmel in intzlligently aralyzing
operations under their jurisdiction,

6. Imployee sugzestions, imployee suzzestions at this depot

-k

are nandled in eccordance with the procedurs sutiined in Fart 1, ASF

Circeular Number 200 dated 12 September 1324, 2tiifachad as Apmendix 16

- 13 -
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/(F consulted, thus permitting any required reerrangement of the work plan

origimally contemplated.

L - Uccanlonally this office, in cummou.with other echelons of the

2 ng‘1r:' e
pot, 1e feo od uith umaxpectud raqu;ramsnts fcr labar that could not

L

‘Aétlclpated. Sush\requiramantd usually result from the receipt of

BV TP P

" nrdars for 1arga ‘shipments requiring expeditious handling. When thess

s St s fia-*-__.,-. 1.1-"-'3.. s

cesss arise, thﬂ lubor puol is furnishﬂd cample.e detmils and makes the
l- [XCEETIE J-a.'--d;--n. g L..-Eu-_‘:-}' R _

L mpr e arn agiemar pﬂcqssary arrangamsnts to gecure axmy req_uircrl laber or anulpmcnt from

other echelons of the dﬂpot whera it is being used on work that is not
MM o R AR A L AR R e T

_q;_ggﬂpageptlpgture. Thus zt will be seen that eithough this plan of

labor pool operation permits each section to operate with the mimimum

”"“'”'“‘“;;'f‘aﬁhuﬁﬁ-of-iahof and equipment at any givem time, it also provides for

o Pt T S

i e e P ——

s . supplying any addltional requirements that may be mecessary to meet
Pl '
) k\_dxjin ‘peak léads.
o | In ordar to provide each supply service with a source of
labor skilled in any technical asnects of their operation, the lebor
poal l'orms up equads of experienced leborers which are included in any
lebor assigned to the section, These specially trained crews form
the nucleus of any labor organizatico that may bz reguired, This
procedure setisfies the requirements of each technicel service fer
skilled labor end at the seme time providas the cdesired flaxibility
te meet any wariatiors ir the workload.
At the present time a total of some 1600 German prissners of
. wer are being used es e part af the depot leber vocl orgemizationm. These
prisoners ars formed in sguads and distributed in exactly the zam=

memner &s all other labor personnel. The same prectices with respeat to

- 2] -
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chepter VIII
FACILITIES ARD EQUIPMERT
8. Fucilitiea, The following described facilities are assigned to

-

. ﬂi;rﬁE?fiée Epncs. Approximately 2,000 square feet of dpace in

" the edministratién building desigoated as AG-1 on tha Depot Leyout Plan
© is @seigred to ‘end nged by Chemical Warfare Section for the office of

"the Chemical Warfare Supply Officer, his edministrative branch and the

stock control division. Thia spece 1s located in the extreme wast ond
of the south wing on the sscond f{loor.

2, Warehouse space, Warshouse KC-1, HC-Z ané two sectians in

. —

warehou#e ﬁB;;“g;e permenently assigned to the Chemical Warfare Secticn.\
In addition, one section in irflameble storage btuilding ¥D-Z2 and
epproximetely 800 sgyuare feet in budlding ND-3, which is used for pack-
ipg and crating ampmunition and éther hazardeus matsrisl, is mlso essigned
to this section,

3. 3hed storage. A total of 85,000 squarz fael of shad

storage space located in shed §D-22 and $3-22 Is assiznsd o this
section., & total of 10,00 square feet of usizproved open storage space
restricted +a the storege of classified ammunition is sasigned to this
section, In eddition 15,000 aquare feet of coen spece borrowed from the

the ‘WC is being ussd for thes storage of Plant, Iapregnating, Z of I

Humber 110,

4. Igloos and lagezines., This section is assigned arc uses

“wo standard igloos, one B0 feet erd one 8C feet, and in acdition two
aoove ground magazizes,

5. Storage at Posts, Camos and 3iztions. This oiflce Is

- 27 -
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slso assigned 150,000 squere feet of gross storsge warshouse area at
Camf Ellis, which is beipg used for the storage of acproximately two
million eivilian gas mesks which are carried on the eccountable recards
of" this office. -

b, Equipment, A1l g&terials handling eguipment such as forklif+
trucks, tow motors and floats required by this section are secured
from the depst equipment pool which is responsihie for the housing and
maintecence of all this equiprment., Likewisze sll sutomotive equipment
including trucks end passsnger vehicles are obtained from the depot
autometive pool, The equioment arigin;lly procursd by this section

ineluded 14 monile lifts, & trucks and 1 pessenger vehicle has all

since been turmed over te the depot pocol.

Chapter LX
UTILITIES
A1l utility functions at this depot are under the jurisdietion
of and zerf:rzed by Post Inginesr., This affice has no responsibllity

Zrginesr amy

L4y

in this conzection othar thanm te repori Ta the IS
deficienciss or need for correctian active reguired in csnreetico Wil
the facilities assigoed to and used by the Chemical Warfare Section,

The Post Ingineer also essumes responsibility for the construction of

eny additional or special facilities which may be roguired.

Chapter X
OPEPATIONS DISECTLY RELATID TS TFE SUFFLY FUlicTioH
Alshsuzs the besic mission of this office has remained practically

wnchenged since the beginnirg, there have been many changes in the

- 25 -




6., Use of materials handling eguipment, W#ith the exception of the

items stored in the igloos and megarines, practically all matseriels
handling ia done with gasglins-driven fork-lift trucks. In cases whore '

it is psceasary to move material considsrable distances, the uaua

practice is to uss téjumntcrs and treilers. In the igio%ﬁ and magezines,
it has been found grtisfectory to use conveyor limes, which in ﬁddition

to their other edwantages, provided the necessary slemants of safety

in handling hazaerdous gnd dengerous ;tems. In normal receiving and
shipping operations, the fork-1ift picks up and distributes pallet

loads inside the car as close as possible to the stacking or unstacking
operation. This reduces to & mizimum the distance over which the materiel
being loadsd or unloaded must bz physically handied ﬁy the laborer, end
contributes to over all efficiency of the eperation.

f. CProcessing, Thils this section hes been required frem time to

time to perfom processing work, it is not a regularly established
fungtion, end regent chazmzes in maintenence policies and procedures will
undoubiadly eliminnta the necessity for futurz procsasing operuilons,

1, Zlani, Imcregaatine, Z of I, Wueber 110, The largsst
= 2 =1 =

single pracessing ogerntian ¢onducted by this offlee consisted of pro-
cessing end recrating ip zccordence with ovarssas packing specifizations

the Flani, Immreznaticg I 2f I, Fumber 110, wmich is In storag

ge hare,
Thig mlant consists basically of agsroximstely 45 ear loelc o0 heavy

loundry equipment. It was necessary o sacurs the services of toe

aualified fechnicians from the American Leaundry kachinery Zompeny,

E

e

buzilders af ©his slant, +ta farnish ire

[

[

Cipcinnati, Shis, the origina

i1

recessary technical supervision, Ir addiiiosn, 1t 7ms recessary to ses

-.r
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Chemical Warfare
Supply Officer

' May 12, 1943
o ,

X

AT

= ._;:':i an

b} R T

supiss2raeT0 s .ot . Captain Thomas Forsbaw, CW2,

N Chemical Warfare Supply Officer,
M¥emphis Quertermaster Dapot,
Mouphis, Tennosses.

STORAGE AND HANDLING OF AMMUNTTION AND OTHER HAZARDOUS CHEWICAL
TARFARE ITELS.

L JERAL.
‘ﬁm%;?:ﬁmﬂy-:;: LN
1. Included among Chemical Warfare materie.s shored and handizd by this
depot are several types of amrinition apd other items invelving special
AR RIRE - . ‘hAgards.

LLZT. .2, -The handling of the subject items in accordance with exlsting regula-
.. ticns and glth the maximum degree of safety is a definite responsibility
. of the Chemical Warfare Supply Officer.

3. This memorandum is prepared to 2s55isi thz Chemical Warfars Supply Officer
.. . in his discharge of responsibilities outlined in paragraph 2. above.
It represents a correlation of the basic informaticn and data contained
in regulations and other technicel publications gvailable in this office,
and as listsd in ippendix T. of this memorandum.

Ti., CARE OF MACAZINES AND JRUTHS,

The grounds arcund magazines 1 ta keph frse from dry gress, lseves
and ™ubbish, and & Fifty (50 foct clesred spacs #ill be carefuely

mainteined aronnd above-ground magezines. All magazines =nd igloos at
- $his depat are of ths sabcve-ground LFyre.

t_.J
-

2. Fire extinguishers, water barrelz and olner auxiliary fire fighting
squipment, such as gunny sacks aad brooms, a% or near nagazines will be
grrenged in & neat and orderiy mnnsr o proect aga.inst undue delerjor-

_ation, They will be placed uniformly in rosition where they are in
plein sight and readily avaiiatle.

3, %ithin the magazines, the fleors will be cisen and free from dirs, oily
. spots or exudate,

4. Stock in magazines wiil be arranged in en orderly rpiaaner #ith ample
aisle space for inspection ard shipment,

- 5. Loose components or rounds of ammunition, packing matearizl, conveyoTs,

-1 -
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VI, _EIRST AID.

1. To insure proper protection of personnel, adequate first aid equipment

_— should be readily available. The information in this conmection

. . o a.va:l.’la.hla in this Sdetion concerns mostly first aid equipment necessary
o R %afﬁﬁﬁﬁctinn'-ith thé hardling of lisuid vesicants and the non-peraist-
. ©. 'gph ‘easpalty agents. Since these items are mot at present fandled by
o - “sthis“Section, ‘these regulations are in a large measure not applicable.

s -mh*Sae'Inccmmandations 4n Seetion IX. below.

VII.- SEIPPIN : -

ek e e *z

; Ba Shipmants.

P M

PR o - P :The Interstate Commwerce Commission rogulations, as set forin io ageat
T ' W. 5. Topping's Tariff No. 4, which govern the transnortation of ex-
T e %.lﬁgivaaﬁgpg 9ther dsngeruns articlea by rail, arz sssentially esafety .
¥iona and deséribe in detafl how such shipments will be handled,
—— : lnadad, Jdraced, stayed and placarded. (3ee aisc 2 30-995, "irans-
portation of Supplies®). Buresu of Explosives, Tamphnied Wo. 3, and
e v Ameriéan Assoclation of fallroads, Pamphlet Ho. 27. contein descriptions,
R L;;wphp graphs and drawings of recommanded pethods of bracing, and staying
' poefita.  In addition, there is a memorandum in the files of this
e --~~-n-»u££1¢eﬁcaver1ng -8 disgussion betwesn the sriter azd Mr. J. D. Respress,
Inspeetor, Buraan of Explosives, Association of Americar Railroads,
g Birpingham, Alabam, nhlch covers proper classification and description
{ - of recently developed jters of armunitlon ahich ere not coverzd ia
T ?griff Ha. 4, referred to above. The Bureau of Zxplosives 1s eharged
' with the responsibility for determining safe methods of shippiag ex-
Hlosives and other dangergus articles by rail, snd their representatlrs
17 this area stands ready to agsist us iz meking ih2 oroper deharhina-
tion on any Questicmahls itame, or items nob soverad in enrreat TuLl1s5

and regualaticns.
2, Uotor Tmuckx Shipments.

a. ©Tortracts for iransportation of ammunision aad wxplozives by coimmnn

‘or gontract earrisrs %11l be l2t oniy to thoss contractiors whose
vehicles ars licensed by the Interstats Comerce Gormmission specifically
far the iransportasisn of explosives snd »ther dangercus ariiziss. Jo
Par a3 the sritac knows, ncas of the meisr carrizrs at present
operating in this territory are so licensad by the Intersiats Lommerce
Coamission, and in nc case shoiid any of thz absve iisms be wfferad fer
motor 4ransport without nrior consultatisa with the traansporiaticn offi-
cer and this office,

. 3. Fatar Shipmente,
5. Transpertation of sxplosives and oiher dangevius aviicles Oy watar

witl be in accordance sith AR 30-1270, "Tranaportzil
Expiosives, Inflacmables, apd Chemical werfare fataer

VIII. SP=QIAL REGULATIONS FOR STORINMC AMD HARDLIGG OF iUDIVIDUAL ITEMS OF CHEMICAL
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WARFARE MATERIEL,

1.

......

_h.

c.

a. I
1) ;

The Chemical Warfare materiel handled by this depot my, as & matier of
convenience, be divided into four main classes or groups, as follows:

.inhftrmatarigls;

E’-‘PE jé.__’?_f_inart. Chendeal Warfare materiels are apparatus, dacn'

Mindting (various types); gas tmsks; respirators; ‘Bomb bodies, -
“ simpty; ocmoke tanks, etc. Ho particular hazard is attachad to the

. ,.-'.:_:rﬁt'o‘ragﬂ ‘o 'Bhipmnt of aﬂw‘.o.f thess griicles,

‘Explosives. :

{1) - The explosives currently handled by this Section fall into tmo
main clagsifigations: =

(a) Bursters, nitro-starch dnd primseord, both of whick are high
axplogives, - o
(3} Detonators, fuszesa, ete., which inalude blasgting caps, electric

: . squibs and bomb nese fuzes.

(2) 4n additional olask of explofives mot being currently bandled is
turaters eontaining black powder, such as the burster for the MAT7
100# chemiesl bomb, If this ilem is received or stored, it will
2dd a third elass to the explosives being bandled at this dapot.

Chemical amminition.™” T
(1) Chemical ammmitiocn is divided intc four basie groups:
(a)} Group *A" - Persistent Gases, which include Mustard Gas (HS),
' and Lewisite (M=1). RNelther of these are currently handled
by this depot.
(1) Group "B" - Hon-Persigtent guses, toxics, irritants and smoke.
This group includes the following items currently stored and
handled:
1, Chlorecetophenons (CH), tear gas; Adamsite (D}, irri-
tant gas; Sulfur Trioxide, Chisrsulionic acid mixturs
(F3), smoks, Titaniun Tstrachloride (Fi:, smoke:

Caloraceiophencne ftear gas; solutiaa (JIB and s},

(¢} Oroup UCY - Spontanecusly inflamesiis azEnss.,
1. #C, Smoke pou (FEXACHLOREIHAZZ bursing mixctural.
2. Gremmde, frangible, i, =¥ fillegd, The & fillipg eon-
sists of phosphorus and s rubbsr-gaseline saluticn.
(4) Group "D' - Incendisvy and readily inflammble agents.

li=

. Burping mixture of CH- tear gas pols and tear gas
grenadas.

. Burning mixture of Dif= Dil pots and Di grenades .

. Burning mixture of CN¥ and D - CN-DH pots and grenades,

. Bombs, incerdizry.

[Fo N L

d, TIaflanmadls and/or corrosive or toxic liguids and soiids.
{1} Flame thrower fuel, .
(2) Paiat, liquid vesicant detzetor.

{3) Ointment, proteciivs.

{4) Iapragnits, Shos.

{5} Acetylena tetrachloride.

-4 -




0 : Eﬁ) Chloride of lime,
" : o 7] Matohes. . _
L .. . {B), Peratfia, chlorimated.

2. ... .. . 2. Tho following ia detailed inforzation on each of the items fantvioned
T ':::f“:“iﬁ"ihﬂ‘““““grﬂph'dboit;’hnd outlines €11 specisl comsiderations that
' T SHRRETL St tiint ~be “gived In“the ‘storage and handiling of these individual items.
%u‘« AT asdveB.” - .. _
figatarri o asdas (1) “The :genaral rule to be followed in storing explogives is that 1t
SESLLE Tivr bt e .Aa _forbidden 4o store together any iwo substances of sush 2 nature
e TR that one may fatep up? or explode the other.
MEHB S - Tevnser(2) “High explosives {nitro=gtarch ani primacord burstars;.
BN U :ﬁl;_igilgh,_exp}_ggi?a_a gust be stored in migazines or iglocs
- of Bpproved copatruction, in accordence with the provi-
me e . 8ions of (Ordoance Safety iamml J,0. Form #7235, Thay

may not be stored with any other iype of explasive, ner
with any chemical ammonition, Aegulations with refarsnce
+to stacking, temperature control, etc., a3 outlined in
't T Eibjeet ‘Oidnince Safety Mamal should be atrietiy ob=
o wemamereae ool = e g8TYBG. ~Containers or boxes mst not be opeced in sueh
magezines, btut must be removed to a building especially
provided for this purpose, or out into the open at leass
one hundred (100) fset from the magazine., Boxes from
1 which part of the contents have been removed mst ba
A reseéaled in acecrdance witb approved factory methods
tefore being replaced in the magazine, '
(b} Fire Protection,
1. Tf = fire oecurs in explosives znorad in aneden boxns,
a3 13 tne casa with all expissives hsndied by this
Section, they uswally wil: iz gziesly, mut may denonats.

If the fire has geined eonsideratls head-say tefors it
is discovered, mo ettsmpt Snowt3 2 mads 1o Fight the
f£irs, The magazine shall ke atazdoned =zd tha efferis
of the fire fighting fcrce shall b2 directed toward
preventing the spread of fire tc otber magazines. Fire
fighting foreas will pot go closer tnen adjacsnt magacines
of elight hundred (800} feet, and wiil protee themsslves
egainst a possinle explosion by lakiag advantage of
swvailable cover, or by Lwing flat cn the ground,

{g) Cuard Proteciion. '

1. Explosive preas will be gquarded adequaiely at axl} times
in aecordance mith tme provisians of Section IV, "Guard
. Protection®, of this memorandum.

{3) Detonators.

(2) Included in this groun currenily bandled by this Sectlop dre
various types of detosators, blasting caps, fuzes, gleciric
squibs and bomb noss fuges. Wnile reguiations permit the
storage of all of this class of mterisl ina mgazine, this
should be evolded, if vosailble, because = fire or explosion
would probabiy result in the loss of %he entire quantity, in

view of the fact that all such ilems are Very easily detonated
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and the explosion of one box would probably detomate the
: entira masa. All loaded components, even when properly
' packed, must be handled with care. Under no circumatances
. . shouléd they be thrown or dropped on the floor or oo other
baxes. Boxes should not bs opensd in the magagine, but must
¢ be removad 1o & bullding eepscielly provided for &hle purpose,
or to a safe distance in the open.,’ Ko opened boxes shall be
pleced in the magazine, Any boxes from which part of the
contents have been removed shall be carefully resealed befors
returning to the megazine. Loaded components offered for
shipment will be supported or so packed In containers that
they will not strike againat each other, If the containers
in which the ecomponents were originally packed are not
available, boxes end trays which will inaure proteetion
against shoeks and romgh handling will be constructed.
{o; Tire Protection.
1. Test mde at Aberdeen Broving Ground with pile of fuzes
in boxes showed thet in case of fire, boxes usuaily
detonated ocne et 2 time. The mlassiles are lipht and bawve
a very limited range, usually not ovar twe hundred (200)
yarda., Although under sows circumstances 1t may be
permissiktie to put owt A [ire which occcurs in the magazine
in whick this type of ammnition 1s stored, this actlon
mist he based on very careful cconsideretion. Tf the fire
hes reached any magnitude, or there is eny reason to
believe that it can not b2 conirelled, the magezine shall
be abendoned and the efforts of the fire fighting force
: confined to protecting adjacent mgazines., Fersonnel
Tighting the fire should seek such cover aa iz available,
or protect themaalves zgainst nisafldeszs by lving on the greanad,

’ ol - Lo
2, Gourd Frotagticn,
) T = -, - - - S ks - L [ - -
ot SUATD CUGRAC IS TP wfld Lo cro ATUTINILCGAIn Ernec: TR
- 1% + - - - -, 4= - TR | -
nf tha gawa Lo -p-ayidas LD NN IeEr PHTLLILVS anc

.
QEIFICOUS Ihaqy.,

k. Cherlcal Ammanaition.
T
1)

1) Thensvar possible, saeh iadividusl itsm faliling into inis clessi-
fication will be storsd separaiely, However, unless orohibited
in Orénznge Safeiy Janwal 3.0, Forx #7224, chemical ammeni-
tisn items of the same group may b2 stored tfogetnar., Chemicel
arounitisn of fwo o qore gups of Tiilings wiil noi he
stored togetber, exeooi on specifie a-rrowai of Chisf of

gréranca,

Group "a' — Vesicant Agents.

{2; A%t the prasent time none cf these ilemz are storsd ab
this depei, I this deroi iIs called on to store aoy Df.
thase agents, it is probable that 4 cudre of Srained
gas handlars fraz ore of cur Thenical Warfars Arsensals
will be furnished. In no 27vent skhouwld this devoi atteapt
L0 Teceivs or storz any of these items without sueh
marsonnel, as the hazards invelivsd ars toc great.

oty "3% w Yon=Pzraistent Gasss, ixitures., Irritants and

1

oof2

ha

—

"
£y

[ 57}

2] SOhloracstophenooe CH.
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Group C = Sponsaneocusly Inflsmman-a.
ol smoke pots.

(1)

Ins
[ ]

CNB
.
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We sre currently storing CH eapsules which fall within
this classification, inssmuch as CH 1s a solid, meliing
at 130 degrees Fahrenheit, ileat ir aome form would be
required to produce any effects from these capsules.

For this reason, they shouvld be stored so as to provide
the maxinmum protection from Iire or heat.

Altbough the CN gremades, pots apd candles atored by this
depot, aid covered separately herein, are classified as

- Group "I ammmition, a fire would produce CN gas reqnir-

ing tho same protectlion and first aid neceasary in
econnsation with this agent.

AND GHS Solution.

Thepe itews are liquld soluticns of CN used to produce
tear gas clouda through spray. The ligquids are corrosive
ard toxic, and in the event of leakags, p_:aa masks

ghovld be worn and protecticr provided szgainst splllage

or other contact with the skin of personnsl.

Adamsite (DH),

1.
S,

-

‘rule -1t -is not injurious to personnel.

Covared under Group *D" below.
Smoke Mixture.

‘This materiel 15 a highly corrosive mixture, which if

exposaed to air produces a dense smoke screen, the smoke
of which is likewise corrosive io metzls, although as a
Howevar, 1in
strong concentrations, gas masks should te used, keeping
in mind that if the smoke 1= canfined within a rasx: or
bullding it would uadoubtadly deersusz the oxygen con-
tent of the air to & point where the gas mask wouwid be
of mo avall. Io such & case, adequate protection for

. personnel entering such confired spece could be obe

"
LY ]

et

(b}

taiped only throcgh using 2 hrsa sk,
available in this Sechion,

Smake MNixture.
This c‘nemical
in gensral as

t“e sa: _L

TSR /N3 oOETesTorlS
ot i oagn

The smoke prouaea: is generally noa-ioxic, nevsrileisss
rg ons shall remein in the cloud Ior rore than fifteen
minuvtes, ar in vary dense szo¥e fer a2 shorier reriod
without wearing & g:3 ==s3i,

Storage.

Y. In handling and stcring HC smoke ooits, care mmst be
taken to prevant theém coming in 27iatmet with water.
They shouls e stackesd ox reils or 5i1ls 2t least
A" nign, in ordar to kae; them from coming in rcon-
contact with any water on the floor., Freguent insvaec-
tion will he mede of 3ll containerz to sse thst
they are noi in 8 laaking 2gaditicn. The officer
in charaa =f the magazin2 wiil insrect once ezch month,
paying particular attanht! watar, the
eondition of tha ranf of the magazine, and the
poasibility of rzin or snow Saing Sriven iz an
smruniiion shrougn wisdsss, doors, or ventilstors.

it T

All leaking contziners ®ill be removed fronm
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magazines as soon as possible and destroyed by
burning in a loeation where there is no fire risk.
(¢) Fire Protectiecn.

l, BHG smoke pots are subject to apnntaneous combustion,
Doder no cireumstances shouwld weter be used in
combating a8 fire Invelving this item, as the use of
water woild serve only to create special haszards apd
wenld not extinguish fires, Same applies to carbon
diaxi&e carbon tetrachloride, and other™fire -

. axbiuguiﬂhera. The efforta of the fire fighters
BT Do I S : . should be confined to preventing spread of the flre,
v Fant it e keaping in mind that no explosive hazard 1s in-
VBN g iie e et . vulved Gont.a.iners or ammmoition filled with HC

PAESARTL  caEae. . smmkﬂ mixture that have been exposed to fire will
e o ' be copsidaered a potential fire bazard and will ba
\'.?9f‘:ﬂf‘f_ o “° - kept dbder sufveillence for a pericd of one week

SR G A b £ - bafore thay cen be copsiderec safe for stcrage.

(d} Guard Frotéction.

.-iﬂﬂr"-'-*" e ot _ A+ There nill be maintajned at all times periodical

Inspadtich by fire gmirds of megazines contelning
__ this Group "C" ammunitlon. Guards malking past
near these magazines will be esrema.i.ly instrustes
e : to Teport any emoke seen issuing {rom the mgazine.
e e e e e {e) - Firat Aid, -
e e e e e L1, Any burns as rasult of mecidents with HC saoke pots
involves no SpECl&l consideration and my bs treated
4 R as any other burn. Any persennel cvercome by smoke

from ths HC smoke pots will be treated as azy ohher
cace where the perscn was overceme by amoke, as
there iz no special toxic effect from the EC amoke.
(2) Grenade, frangible, M1, AW fillad.
() This grenade is & glass bottle filled mith a mixture of

whitz phoszhorie, gaseiine end Yiguil rubber, Zxfrzze
care should be sxercised in handl ihese glsss
aotilew, 88 any SYoCTREZE OF TOL E wtl
cocas them t: noeal monld raz cf ol
geriszus firg,

Fire Protection,

1, There are speciel hazarés %o the [ire problem in
handling fires frow thi= grenade, Urdinazily any
fires from whiie hoepghoruz mery te readily ax-
tinguished witkh mater, Howew er, in this case the
presence of flaming gasalire and rubber weuld cause
any aprlication of watsr ic rexult in spreaeding
the fire, ratbar than sxiisgulsning 1t. In view
of thisz fact, it is believed that efforts of fire
fighters should be confinef sclaly Lo praventins .
the szpread of firs.

{¢] Guard Protecticva.
l, Same as for the swmoke rott abeve.

"4, ¥Croup D - Chemicel Amminition {Incendiarry and readily

inflammagle].
(1} ZIncerdiary Bombs
(2} Incerdia=7 hozbs are of ivc

- 10 -
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nesium and the other of thermit. When ignitad,

they preduce fires of extremely high intensity,

but no explosive hazard is involved in the types

currently stored at this depot, mor do they pro=

duce any toxic emoke or gnses. Included in

o Chemical Warfare Nomeaclature are typos of bemba

o whieh do bav~ an explosive hazard, and in the

event any of these are stored, special Mstruce
tions covering these items shall be issued to all
concernad.

(p} Fire Protection. _

1. Under no eircumstances ghould water or any type
of fire extinguisher be used on or near a fire of
this item. Efforts of the Iire fighters should
be confined to preventing any spread of the fire.

{e) Guard Protection.

1. Tho same type and degree of guard is required ee
for high explosive as described in paragraph 2.
a. (2} (e}, above.

f2% Zurnipg Nixiures of CH,
=

fz} 'Then ignited, CE grenades, pots and candles produee
eiouds of CN, which has the same physiolegical affects
as described urder Group "B" Chemical Ammnition CN
above,

{p) Fire Protection.

1. Twug efforts of fire fighters shall be confined to
preventing srread of the fire. A1l fire fighters
ghall be provided with gas masks. In additlon,
21l persons living twe milea down wind from the
fire w11l be notified to vmcate until all danger

iz past,
T2} Toamd Protaetlan.
1. Same 2z Dor high explcslives
(%0 L3agzita, Zuraing divhurss, DM
Fo . . s - .
'2) The ignition of grenades, nois or candlaszs of D

turning mixtures produce a toxic susrengion of selid
rarticles of 0% in the air. The eicud is not a gas, but
g vellow colored smoke which hes the effect of quickly
overcoming unprotected personnel; causes irritatioen
af the eyes, 7violent sneezing and exireme nausea, Iz
addition, mental depression mey be sc¢ merked that az
individual will heve to be forcibly restrained o
prevent zelf-injury. 3ecauss af the delaved action of
this agent, svuptome may not appear in glightly ex-
poseé individuals until afier the gas mask has bean
pav on, The uniaformeé perser believing his gas mask
to be inefficient mey then remove it and become a
easualiy from further exposurs to this agent.
{%) Storage.
1. DM cardles, packed in boxes, shell be piled in
stacks with battens secaraiing each tier, so as
to faciiitate the immediate removal of any single

box, Aaple ventilmticn s5hall ke provided, and

since tha fuel in these cepndlas it smokeless

porder, temperaguru centrel in magazines con-
=11~
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taining smokeless powdar shall be exercised,
and if the mpgasine exceeds 100 degrees Fahren=-
‘ heit for a perlocd of more than 24 consecutive
' , hours, or 80 degrees Fahremheii for a contlnuons _
pericd of more then 72 hours, consideration shall
be given to cooling the magasine with water or to 0
-_ramrving the conténts., The magazines skall be
equipped with a nm:imm and sinigmm thermometer
during a hot spell of summer weather, and ther-
mometer shill be read daily or as often as deemad
hecessary.
{¢) Fire Protection,
1, I7 fire breaks out in any magazine in which DM is

—
-—

ittt stored, all persons living within two miles down
TR et 7i=d from the fire will be notified to vecate
S o until all danger is past, All perscons fighting
. ) the fire will weer gas masks. In tha case of
VIR 0 - T the DM candles, gince the fuel in thase candles
ie sookeless powder, there is a high degres of
T arard from explesice end thiz shall be taken
PN : ints consideration in fighting amy such fires,
(aj Guard Frobection,
e co 1, Sams as for high explesives.
e o (4) Burning Mixtures CN-DN.
. {a) i coobinatick of the general cherecterlstics of CN

and DX, individwaily,
2. Inflammacle and/or corrosive or itoxic liquids and solids.

’ (1, Flampe Thrower Fusl.
( (a) ‘This is a combimaticn of gasoline, kerosene and other
e oils. The storage, handling, guard, and fire pro-

tection of this item shall be tnat provided for any
re-a-"j_; “"'ﬂzrﬂ:ﬂ liguid o {nis neiure,

g this maint iz noi
ke fact that It
iz 5 pain -.., iz e an inflammutle

nature and shall he

{37 QOindment, protective.

(a) Thls iz a compound with a grease tase and probably
has tne same inflammetls characteristics of ordinary
cgreass or oila,

izvregnite, shoe,

{a) Tnis i 2 grease bass compound and its inflammability
would orocacly be simiier to that of shoe poiish oT
eimiiar items with a2 grease cr wax base,

(3} icetvliene Tetrachlorida,

(2) This is 2 non-inflemmable and mop-corrosive liguid.
Homever, the fumes in high concentrstion ars toxie .
te some degrse, and ample ventiletion shall be pro-
vided in any storage ar=a, In addition, it is cor-
rosive to the skin and contact or spillage an the
skin of perseangl shall be avoiced,

(41 Chloride of Lime.

(a) This is s finely divided solid with 2 high, but
relattvely stable cnlorine content. In stersge tne

.
RN
.

-1z =
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amemt of chlorine given off is probably not high
enough to cause serious toxic effecta, bui ample
ventilation sball be provided, inasmuch a3 relatively
. : low copcentrations of chlorins will produce irrita-
: tion of the nasal passages apd discomfert. In
. : o _addition, personnel called on to transfer or
. L Zanthnrizeﬁ to hardle thiz item in bulk or open conw
oL tainsra shall be provided with gas maskE, ag it pro-
o ' ducas a concentrated dust that will pmduce sickness
e T AT -+ -»n7the ‘part ‘6f .personnel if breathed in any concen-
e - tratiou over an extepded period of time. Ji is also
) Vet to gome degres irritating to the skin, and any
. L apflied on the =kin shounld be washed of f immediately.
Wit me . e Men galled on to _work with it can secure added

o protection by using protective ointment or socme grease
P S R e T : compouni to protect the skin.
(7} Chlorirated Paraffin.
N SRR R T £ (a) ;. Thia jten is a heavy, pticky liquid consisting of
paraffin cootaining chldfine, Chlerine is relatively
Tead oA .stable, and it 1s not believed that any concentration

of chlorine might develop .in storage. HNo doubt thils
- “conpound has ‘the same hurning charecteristics of
e — - ~-normal paraffin,
(&) wmatches. ’
AT St Tt {a) ~¥he -matches handled by this Section are of the safety
S ' tvpe and shall require no other counsideraiion than
careful storage in inflammable storage spaca.

e e

( - IX. RECOMMENDATIONS:

i, The above siudy incorperates only the basic information considered
neces=ary $0 2 working kneowledge of the above items. lNore detailed
inforzsticn iz available iz Tariovs publiecations in this affies,
which have been used freelv iz the preparetion of this texs. A
1izt of thegs publicaticns »itl ee founté in Aprendix I, aiuacred.
The [clicming recomrerdaticns are Subolited for yovr consideration:

2. OSchool.

{1) I% is recopzended ihati a scpcel or series of conferences be
organized for all personnel, military and eirilien, of this
Sec'tic:n, in any may concerned with ths handiing of these 1ltems.

(2) I is further recommendsd that the Provest idarshal, Flre
Wzrshal, and the Intalligence Gfficer of this depot be invited
to atiendé or have PEU"ESEH‘t{‘.ulJEﬁ attend thece confarences.

In the event that the Trovest Marshel or the Tire Yarsnal
desire instruction in the subject met-er for thelir cersoennel,
properly qualified insiructors from this Sectiorn wlll be

. detalled for that purpose.
. (3) Tt is also recommended thet ihs P-ovest Mershal, Fire Marshal

and Intelligence Officer te invited %c review ths tachnical
publications frorw which this memcrandum wes srepared as listed
in Appendix I,, and imstitute steps te secure any of thess
pabiications that ther mey desirs for ihe use of their organ-
izatians.

Storage Lecation,

(1) It is reconmended that the Provos$ iarshsl, Fire Marshal acd
Intelligence Officer be kevt currently inforwsd at ail times

h
L]
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| b. CEEMICAL PARTS CENTER 98
. / MEMPHTS GRNZRAL DEPOT, U. 5. ARMY 117
5 MEMPHIS 15, TANNESSEE

QUARTERLY MISTORTCAL REPCRT
3d Quarter - FI 1960
. 1 Januvary - 31 March 1960

I. Policyr:

4. Change in missicn and responsibilities resulted dy the irplementa-
tien of AR 7B0=10 at the ?-lem;;ahis Qeneral Depst, whidh transferred all Storaze
Activities of the Chemical Supply Section to the Directorate lor Warehousing.

B. Acquisition and/or disposal of physical facilities: None

If. QCrganization and Admnistration:s

A. Major orgenizational revision: With the recrganization as cut-
lined in Ta above, the Mational Inventory Control Foirnt and all other allied
elements of the former Chemical Supply Section became the Chemical Parts Center,
an assigned mission of the Memphis General Despote

B. . Significant developments in administrative procedures: None
IIT. [Persconel: -

A. (hange in Key Persomal:

Effective 21 March 1560, Mr. Rexford R. Strickland, Chief, Require-
ments and Distribution Division was trensferred te the Quartermuster Corpa at

Richmond, ¥irginia. Mr. Wm. G. Clasgens, Assistant i:hief, agsumad the vecancys

B. Personnel Sirength: s
1. Total military strength, authoriged-and actmal by MOSi

a. Authoriged:

koo ow o ow

-{1) officers - 3

. : b, Actual militery stremgth by M - 31 March 1960
. Colonel MCS 4500 1
Major MOS LS0C 1
ond Lt. MOS L4500 1
J

. -"él: o f
;Qr -7 \F 60 o




HISTCRICAL IWFORIATION 96 118
1 QOctober = 31 December 1860

I. Policy
. A, Change in mission and responsibilities: None

B. Acguisitign or dispeszl of physical facilities: HNone

II, Ozcanizetion and Adminisirztion
A, Lajor orcanization revision: HNone
B. BSignificant developmenis in edministrative procedures: KWone

III1. Fersonngl

A. Changes in key personnel:

ir. Pawl J. Traut, Deputy Chief, Chemical Parits Center, trans-
ferred to the newly organized Ceonsclidated Surplus Sales Cifice 2t ihis depot.

B. Persconnel Strength:
1. Total military strength, autherized and actuzl by MCS:
2. Authorized: Cificers = 3

b. Actuzl military strength by MOS, 31 December 1560:

Lt. Colonel }MOS 4500 1
Captain MDS 4500 1

2. Authorized civilian personnel for period ending 31 December
1960: Graded - 30,

IV¥. Plans

A. HMobilization Plan: Mobilization Plan for Chemical Parts Center
is being mwainteined in a current status to cover responsibilities in accord-
ance with mission. |

B. Current Planning:

l. The Third Querter of FY 1961 will bring to a close the Chemi-
cal Parts Center at Hemphis Gereral Depot, Memphis, Tennessee, By directjve
. of higher headgquarters the Chewical Parts Center will -be transferred to Archy
y Chamical Center, iaryland, effective 21 March 1961. This report brings "30¢
to historical reporting stszrted in early 1952 after the activation of the then
Chemical Supply Section at thir depot.

' 1o b
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r
2. Thig Paxis Center will continue to carry cut its mission

and perform 21l duties recuired of it wntil 31 Harch 1961,

3. The official historical report was discontinued in June
1960, however, at the reguest of your office this informal type of infor-
mation has been furnished your headquarters every guarter,

1.  Visitation by liaison personnel to post, camps, stations, and
Clase I Instzllations (semi-annual), Class II Instsliastions and YUnited States
Property and Fiscal Office {annual) within the ares of distribution.

2, Two (2) Ovtetanding Performance Appraisals were received and tep
adopted.

2, Two (2) Sustained Superior Parformance Awards were received and
three (3) approved {one held over from previous quarter} for a total of
5450.00.

4, Three {3) suggestions were received and two (2) adopted for a

total of 525.00. Ko tancible benefiis,
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Edgewood Argenal, baryiand.

30 Beptmber 1946.

.‘. .

_"ﬁUBJECT: Report on Shipment of Biaui_ﬁod Chenfos) ™uritiong,

\ T~ 0 ¢ Chief,; Chemlesl Corpe, Washingtun, 25, D. C.

' BRE v Commending Genersl, Army Chemlical Center, Edggwnod Arsenal, ¢,
l. Under Sfopstructions eontsiged in paragraph z, SO {144, Hg., Bdge-

weod Argenal, M4, dte 13 July 1548, the following named O and = deperted
this etation, 2200, 13 July #6 by ¥ilitary Aireraft sproute to Kamphis Tann,

lat Lt. CEMWRLES A, WEYEP 01037877
. /% Bushie B. Wright  RAS4279458
Pro Floyd L. Twigg RAS5322088

Dotail arrived 4th Ferrying Group Mrpors, 0050, 14 July 46. A tuxt wag

employed in 2n eodeavor to locate 8 care of polson gas (Germar—Reg Ring I-
- Wusterd) which had been loft ig Wezphis with no gusrd detail and whick wec

enroute to Pine Bluff, Arsenel, Ark, . " i .

2+ Thess oara had been left in the XP RE yards and it wmes there'the
datail wert, Arriving there the detail was Informed that the trein. had dov-
eloped & le aker ard had boen sent baek to the Frisco ER yards. Arriving
there the detnil wns inforued thet the traln had bean taken to the Memphln
45F Genercl Depat by the Depot Lhemleal Offiaser, Major Otto J. Spehn‘Jr,
Tha detall them procseded to the Caneral Depot, erriving there at 020D 1¢
July 1948, . Y

Se AL that time the aituation waa an follows:

8, The seala on ell 8 cors were inteot, .

b, Thres of the 8 vars had definite leakers, eme of which wRy
very serlous. , ;

e- Approxieately 10 miles of Ry tracks in ¥emphle md been eoge-
temineted by the moving of the trein from Yard to Yard, :

d. The 8 cars atood oz & RR spur which led to the Cnl Arro, ares,
¢e Two elvillen guards hed been detriled to keep all peraomnel’
Eway from the area, ;

. 4% 0300, 14 July 1546, the datell retired in fuarters on the Pogt.

! 4a At 0700, 14 July 1545 this Officer aroas end celled fashicgton °

\! D. C. for imstructions, The eoll wes pleced befors B conferepca had been
held with Lajor Spalm gg he was fishing. The situatien was expleined to .

Col. Eares end Cel. Gillett of the Chief's Office and n recusst was made. For

edditionnl persocnel. Bajor Spabs srrived in Kid-mormlng wcemipranied by L&,

Pittinger, 4sst. Depot Cml. Cfficer. : f
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This officer then raqueated transportstioc for -the purpoas of making &

roconnaissansce of contanineted ER yards in Memphis. Tols detall plus Ew).

gpahn and Lt. Pittinger them went to the KP AR yarda, Contwmimation there .
woe vory heavy on one treck whare the train had steod., Using 3 ganl deoons

and dry mix with blesch the ares was partly worked over that aftermom wlitk

about § drums of bleach. .

§, As the eonteninsted erem was inacceassble by truck the meterial
hud %o bo sarried, A considercble distence by hand. Tnis operation was
continued untll early svening and the centaminated tresk wng mxx ropod off
and » olvilisn guerd wea pleoed nt eash end of it.

8, At approximately 0200, 1b July 1946, ¥ajor Spebn wmd I met Cept.
Jumes Wittenberger MC, and 6 B from G & b at the 4th Ferrying Group Alr-
port.

7. At DBOO, 1B July 1546, Major Spalm told this Officer and hie det-
all to oomtinue dacon. work et the WP yards with 3 gollon mpperatus. 1
then asked the Enjor Lf he had any power-drivem apparatus end he seid he
ped 14 of thez, but none in eervicosble sondition. B&ix men wers then asnt
to the MP yards to dovontapinute by hand and two were Xept at the depot to
aid olvilien mechanics get o decon truck in cperatiom, The entire dey was
spent in this mamer.

8, On the morming of the 16th of July 194€ the decon truck was mounh-

ted om & flet car by errengecents thia Officer bhad made with the MP Frisco

KR yards. Thirty ochs of bleech were ateoked on the flat ser with the
dscon and water was obtained from the angine weter tower, A looomotive waa
ceed to pull the flat car at sbout & er IO plles per hour and both hoges
were used tec opray the tracks as the traln moved: Ten miles of sontamineted
tracks were spreyed in this coanner on 15th of July.

§. Ob 17 July the trecks were sgain spreyasd. Mith o pmell detall
thls efficer set up a personnel dedcm. staticm approx 100 yds. from the
oontaminsted sars. The leskers wers meparsted fron the good oare and oo 1B
July 1845 the good csrs were pent on to Fine Bluff with & small detail of
the mem there.

10, On the night of 17 July 1546 the lesking ctrs wers opmed and the
dunnare waz removed from same. AT 0200, 18 July 1945 the three oaras wors
free of dummepe and work wza halted for the day.

11, During thls work the men had worn irmpermentlo puits. Their un~

‘derwesr, wet with swest, whe left out to dry. It rained most of the day on.

the 18th of July and the underwear and irpermeable olothing werse thorougly 0
wet, Ma]. Spahn told me we were to stard uoloading the bomba thet night

from the oers. I mesked the Mejor if he had amy protactive olothing wt the

deoot and was told thei there Was nane there. Deapite the fact that I in-

forrmed the Bajor cs to the sozditlon of the slothizg apd the danger of wor-

¥izg under thome conéitions, I wae prdered to work.

13. The rain osesed nt epproximetely 1800. A% 1807 work wee begun
wlih the men drsssed only in inprogunsted ooveralls {which were dry) wai
shoes, end wet socks & gloves, At this time I agein proteated working 1n
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. thege olothes end was agaln ordered to work by Nejor Epehn thru hiz ssels-
tant, Lt. Pittinger. TWork waa carried om untll 0505, 15 July 1546, DIur=-
ing this periocd, 86 EOC EG bowbs, the omtenta of omo car, Wore unloeded,

13, At 1100, 19 July 1946 2 B and myself wero hospltolized at the
4th Ferrying Group hompitsl with mustard wapor hurn__a_:,' The burns thoss mem
roasived from the lack of proper protsotive clothing whlch kaj. Spahn had
denled having a supply of. Eowever, about ¢ week later bales and beles of :
‘\7{\ Y bracd new protective clothing was found on tho depot. The lajor bad besn .
the Depot Cml Supply Officer for cover £ menths, yot he 41d not know he hed
protective clothing,

14, During the weer covered by this report ¥ejor Spahn tolld thlis 0ff-
icer on several ocasslons that he knew nothing ebout toxic gas handling
and that hs hed never had oscasion to witmesn or work on Or Oear &n oper-
ation ef thls type. Yot, he would refect every suggestion msce by this
Officer end by the experiecneed noo-coms present. The Major made no plan

< K)j of operation nor did he plan the next logioml phesp of the operstion until
) the phase underwey waa completed thus delaying immeasurebly tho entire
operatlen. It ie the Ppinlon of thls Offiser that kojer Spehnis lesk of
knowledge and his complete refussl to epoept suggsstions from subordinates
direotly resulted in eo rany men being burned. )

16. This Officer was hospitali.ed until ) August 46 and daparted 2
Bugust 46 with lat Lt, Michaels fron Guard and Securlty who errivec there
19 July 1945.

CEARLES A. EEYTE
1et Lt,, Cul ©
Guerd ant Security Livision.
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UU 8710 TooEi10AL ESEVICE U ITecid
. GTAED A'T STCURITY
‘QJ EDCEOT ARSEMAL, MARYLA'D
?v
%l rer
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SUBJECT: Teport on emergancy incicent a¢ Necphie, Tenressee
™ ; Chief Chenlecel Warfure Service, Beshington 25, Tale

THRU : Commaniing Ceneral, Edpexood Arsenal, “erlavé

Op 15 July 134G ordered par Per 14, S0 ¢130 t2 procesd by nilitary
eirplane to Memphls, Tenns Resched Fourth erry Command alrfleld,
Memphis, Temna, 1830, 19 July 1946. Arrived ad destination, Uemphls
Genernl Dapoi, Nesphls, Tenn., 2000, 19 July 1942,

Or errival Memphis General Depot was taken to Be O Q. B0 detail
qould be quortered. Immediatsly after all quarters glvon, this officer
et
' 1. Kajor Ottc J. Epahn, CWE - Depok Ciopiocnl Officer

2. Cavi. James Whitteobergor, ¥l - Medical Research

officer fram Edgewood Arscnal, Mi.
¥ajor Spaha gave this officer & very rough picture of the situation
with exphesle more on the inmefficlemcy of lat Lte Co ¥eyer, CIE, the
tneffiolenoy and lack ¢f sxperlance of the mea, who ke reported thers
prior to thias officer from Guard and Seccrity. This rasulted, eccerd-
fng to the Major, im men belng hospitalized from vapor burns end blistorn,.
whis officer mas Quostionsd as to whether he knes iz jeb and when this
officer temded the knowledge of baving geccessfully hardled the Yanshedter,
Gas,, and Atlenta, Gae expeditions. T¥hs ¥ajor seld that may be true but
ainos this officer eculds!t gperate s fork 1lf: or & 400 gal decon ap~
poretua, Guard and Securlty mist ke & pretiy poor ouitfit. When I +old
ths ¥alor I wes an experlenced taxin gas kepdler, itk two experisnzed
non-soms ke scif he hoped 50 but doubded it.

—

1 was oréarad to heve Den prepare to g0 to worke This officer of-
. ' fered tha sugz-astion tuek

1. Would lile to see lesking carg §o cotle ferm:lste B plen
of mctlen.

d 2. Enlista¢ persomnel were imexperienced ani I would naed
V tims ¥¢ ectueint them with situatisn ans peeth man’s part in it.

" =, Mon hed beer am duty sll day untll time left Edgenood
Arsene) and mould noed resi 8o me to be refreshed for ccming unleading

and decoptaninating jobs

- -
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The ¥ajor then told met ™I sz 4 ¥sjor aod you ere @ Lieutennrnt
ard I order You +o have your men resdy to go to work in one
houy®, 4s he waa in ¢ozplete charge amd I would taks orders .
divectly from hir, I was %o be given n list of instruotions sach
gay 4o be earrisd cut by me whish T was to follow to the letter,

o stiechmant Ko 1o I had Boen sent to the Namphis General Depot
to taks enre of the leaking cars ttmt whe the moat important -
thing in oy mind, I hadr't been there oxe hour and had run inte
an officer with Bo experience or knowledge of toxic gas but who
racked ms mnd wanted svsrycme at the Depot ¢o know he was rumalng
thiz much publleized Job.

Thet same svering let Lt, Fronk Swaln, CWS, Huntaville Arsem 1,
Als., arrived froo Fuctevills Arsenal, Ala. with five (5) EM
to wreiet in cperationn, Since that detachment mrrived with no
proetective clething they di¢ mot ge into metlon that evening, or
the folloming 24 hours. :

At approximetely 2130, 19 July 1946, the detachment under this
officer went to the asgens of opsrstionms in m storege mrez on the
depot, apd prepared to go to worke. -

On arriving at the leaking cars the following eitumtion was
fourd

1. 3 ovars hnd originally been leaking. One large
oar kad been campletely unlosded and two cers remainsd to be une
losded.

) 2. T coptents of the lerge unlosded oar, 86 500 Eg
E-filied Cerman Aerial Bombs bad been urlomded by Let Li. Cs Meyer
and his Guard and Securlty Detachmint.

§s 7he 96 bombe were laying cut im & trisopular ares
with ¢t protection from the heat of tle sun's reys. Temperaturs
during doys in Yemphis ranged usually frox 90 degrees o €7
degzrens (see appenisd table.)

4s Tre two unlonded cors hed been Oponed to mlr and
the duncepge removeds

5., 1lat Lty C. Xeyer and 2 EX of hie 4 pan detachment
were in the hospltel with vapor burns asd blistars.

. This officer sugpested that bombe on the ground be rolesded 0
vack into cer originsll taken from so ac to clear eres as repiily
as poarible of egert and get boobs to Pice Bluff's Thls procesdure
1 was informed wme regulations of Bureau of Zxplosives, by Mre
Conley, Atlants Offloe, This officer wae teld ha wotld devete
hizeslf and hie men o the voloading of the two remeiniep cers In
compliacce with writich izstructicns, eee Amend No. 1 avboched.
These instructlions were folloeed And work wme dlscontinusd betwecn
2 to 2130 AM,
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I¢ tock e good lopg hour fyom the *lme thils offlesr stopped
. unlseding o the time the men could retire due to the following:

1. The removal of clothing end showering.

2, Gomathing to eat, with the result that ths men
ware not in bed before O330 the morning of the 20 July 186,

On 20 July 1948 et G800 this eoffloer eallad 1lst Lt. A. Belson,
Exscutive Officer, “uard mnd Security, Edgewood Arscoa), Ed. in
earplinance with specific instrustions from that officer, reguesting
that more imperresble olothing and gix (€) more men be sent to
¥emphic Genersl Depots The situstion was explaiced to Lt, Yelsor
at ks weuld hawe kncwledge of why men and mors oquipmant was
nesdot, The men had been wakened so that they eculd prepare for
worky, Bt the Mejor's orders.

At 1100, 20 July 1546, I was ordered to go by Kejor Spaln ¢o
Cagt, Fittecherger's quarters for a staff meedtinge. Fresent tlere

s
L 1. lst Lt. lang, Q¢ - witneas for ¥sjor Gpahne
Bs Capt Wittenberger - witness for me, slthough et
that time neitber of us korw & witness was neoded.
/ ls The ¥ajor told me T had mnde w tolephone oell to Eigee

wood Arsezel and by delnp so I had gone over his head,

) 2. Ep hed received a call from Cept Pettine, Ad},
. Edpevocd Arsenal, Hd., verifying my requests to Lt. Xelsom for me:z
L/’ end ¢lotking, and had cnncelled my requests.

3. Ho had ziven orderp to the tolephons operators not
. to accept any calle from me for Edpgewood Arsenal and that If 1
b~ 343 cuccesd in getting m call thru tc Edperwcod Arsenal he had
beer tcld by Capt Pettine, Adjutapk, that Edgzewood Apsemal would
acoapt =y @xll but would dlaregard any requests, or sugpestions
‘made by mes At no time would he consider that I was dolrng anything
for the good of the jJob mt hand,

d¢e On mitempting tv expleir my compliance with ppecific
]/_,- fnatructione T was Ignored, and whén the Lejor ligtsped, mumer
and wmord irplisd I was lying.

; Gy I wee then pelisved of commamd of the Job mand %ol
./ I wotld perve under Lt, Swain, Tuntavilie Argensl, Ala., who
wns ¢ depot OW of ficer and rot experisnced in herdling thias typa
smerzency § sgeat.

. €« I wae told I I felled o copperate or valled
Edgewocd mrgenal or falled to obey eny orders, I would be confined
/ to quarisrs under arrest. I offer my record tince eommiasioned
in 1543 with all pxcellonta,
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7. The Lajor olaimed ths work woz progresairg toc slow
to plesse him and wheo I expisined I had to personally show the
men, with my pop-coms &34, bhow to unload, removs from 9mry and put ‘
‘\// on ground due to rhalr inexperisuce he remarked ho coulén’t
understsnd why Edgewood would seod him irnexpariensed Den when he
Ead requestsd experlenced DD ¥ejor Spaho expressed his opinien

of Edzewood Arsecal and perscnnal ip ne upoertein terms.

*hin cbservation mads me grit my taeth sinoe during my
ddgcussiap with him the provious night apd the 2iseuselien of the -
meting proved to me, Xajor Spalm knew very little aboot CTLE,
toxio gas handling, treatment of offiloers and med ahd even s
Imowledge ¢of equipmsnt in VX warehouse under Ci: oommnde Anm
exzmzle of this wasi Capt Wittenberger was esked by Hejor wimt he
ateritutsd the number of cosunlties ko and he saidr “defective
 glothicz, impregmated covorells.” I then informed the ¥ajor I

) /' AiAr't ume impregneted clething on the men wnrking in the omr

?/ but hzd them use lmpermesble sults. (I offer the lack of gas
ossusltice 1o Atlents, Ge ms evidence that xy idea is sound Js
The ¥ajor 4id not know the éifferense botmesn tho two snd was io
epnfueion cptll I straightansd him outs The Mejor's pretense of
knowing what should be done mde it more Zirriculs to follow his -
orders. i

*he Pajor inforrad me that 1=t Lt. Pittenger, €<, A Depot
Offiscr, would be in charge of supply ane ss¢ thet everything wes
ready for use when we reportec to work, Ha bad ¢ men to do thise
end tere cere of decon jobe armind rail=pad and et pit. Our
firet pights operwtlicon was slozed down dus to the followlngy

1. Ho experiemcsd fork 1ift cperaterag finally vaed
Egt Fright and Fvt Fritleoh, Guard and Sacurlfy mem.

2. Esd to remove lumber, empty mnd unemptied DANC end
chloride of lime containers from Limediate areis so glwve us room
to operate srouxt geors of cars.

3. The 400 gal truck losded with DAEC was inoperstive.
Could not get pressure up, ther nozzles vouldn't oparate.

on 20 July 1300 men resdy for wmork bub pothing oould be
done dus tc intenee heat. Vapor in sred from 96 bombs placed on
ground very evident. Eaat of sup, cansed pressure in boude , wlth
ragult , ® pumber of pipspoint holes sppeared spurting Musterds :
Thiz contipued ss long as the bembe remained uncoverad and os the 0
grouzde Tho leaking bozhe wers zoved to the eids of the read end
romcved 6 the pit for drsinege mnd disposal as rapldly as possibla.

- _ The ¥ajor hed glven 1, Swain instructions whick he passed on
‘4o me mince they etill had po clething, papecially uniermar, to
wear, We ned everything bul underwesr tc give thoms These
instructiong warey )

1. Area DAEC'a pefore oparations began. The truck
\)éing inoperstive this inntrustion eould not be ocmplled withe
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Detail was present at 0930, BO July truck sill inoperntive.
This resulted in men polieing aree bot no bozb unloading beiog
V- dones Finally Lt. Swaler pepcitted the detachmant to peture to
. " quarters but we had tg be bmck resdy %o werk st 1550, This kept
2% in iepermesable suits all dey end & part of the night,

- During thece eparations the hjuf rods about in & sedan and
o samer ucifors quectioning bresks, rest periods, men standing
about the wetor codler end maxy other inconssquential things.

K¥on ready to work but becoming disgruntled with dresring in
protectlw clothing snd henging around for hours trying to oomply
L,/-ith Kejor Spahn's ingtruotions. Ip effort to protect men I
made the sugsestion that sinde hast wee zc ;rest we operate enly
et aight, ond letting the mor rest durlng the hot dey. Since
sugcesiion was mede by me it was ignored.

Puring period 24 dJuly te emening 24 July Hejor Spalm complately
igncres this efficer prefsrring to give oréers to It, Swein op eskicy
how the zitustion looked from Egk. Tright, Guard wod Becurity. This
placed this officer in en embarrassipg position when mep wanted
to know why he waso't msked situstlon. I gawe the men the complete
pleture, as they were so0 diseouraged with iartpmctions received
from Ksjor Spahn that 242 not help to get unloading completed,

0z 23 July 46 et 1700 this officer war informed by Eajor tmt

ba waz o go to Amory, Eice. 2nd pick up 8 men that had mot been

burced serioumly in w leakirg car situstior dewn thore. Thoge

instruotions, according to Major Spalm from Capt Pettine at ’
/ Edgevonds I £14 pot Question this order even theugh T falt these

mon could have made the 3 hour Journey to ¥smphis with ense. It

wag the cpinica of this offtcer, amd » good pessibility in the

epinion of Capt Wittenbsrger, and Lt, Swaln that this offlcsr wns

eemt eclely ¢6 got hin off tho aesne sc that Lt. Col, Arthor, whe

was expocted eould not swe er speak to him,

Ou 24 July 46 thie officer requested T/RE's and orders to go
l/‘tu Avcry. The ¥ajor had informed me that everything had been
taken care of yet I received no orders or T/R'e. Transportation
informed me they had no authority 4o tesue me ¥/a'a,

I trisd %o looate the Major which wae impossible and finally

Pt 1n & cell thru the civilian gusrd redio room tv his car. Ho
reply camy direotly ¢o me, but Lt, Pittenger ceme and told m
-the ¥afor had Snetrutted him to tell mg the followings “Lt,

¢ l/l!ichuels will meke thet trein with or without ordere, or T/R's,
I don't zaye him hio d0sm 164 Bo can his dicket,® Glnee to 4o
this weulé be in dirmct disrezsrd of ordere Trem oy CO I tried to
gv% scme better sothority mnd wher the Mejor cams I tried to
Fetzoz with him, with the result I wes Ordered to make that train,
By ¥y leavicg for Amory and with Lt. Swein enrovts to Plns Zluff
that left no offiver on the scene, with agy previous exparience
ir handling tarics of any kimd.
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Op 26 July returmad to Vemphie with men, froz Amory. “heae
pan had vepop burng and were tired and proved ny originel request
for more men which the Vajor had cancelled. Ii. Cols Arthur loft ‘
L~ that same moyning snd I ¢if not ees him, Work continued along
gost of the woeksy work finelly being dons solay st night.

On 2€ July 46 T was ordersd to Pine Eluff Arsemal, Arke,
wit: 3 oarx of reloaded bombs, These carz wers the lazt of
the So=bE., The ¥ajor had no written vrders to give pa ¢o arein
Vf 1 wect without orders. Enowledge of this trlp golng wes imowm
at laaxt tuo days 1n edvance 80 orders could hawe baen out ic
sdvances At u sufwiy measure sars were placed 1l cars from cabooas
und guerd catoose placed directly behird reloeded care. This
officer sugzosted to tha Emjor that the guard oabooss be & fox
exrs aEay just in case of & leak but this suggestlon war ccunter-
mpled vwith indiestion wouldn't that be too bad, snd we rode
directly behind the carz, Fine Bluff had to cut orders on us to
covar the issuance of ¥/R'e from Arkanssa back &g Yemphls Tenn.
On return 0 Kemphis General Depok orders were cut and recolved.

Just pricr to going on £rip to Pine Bluff this officer asked
[/' Capt Wittenbapger to irtarceds with the Najor snd tmve the § scply
cars ihat had carried the leakers be placed wiih the rewly loaded’
cars, but this was disallomed by the Eajor on orderz from Cols
Eaye'c office aocerding ko Enjor Spahn.

Oz 30 July thls offizer took the 3 empty cers to Fire Elelf
but this tiwe had orderz, On return found decoptswinetion to be
started folloming forninga

Everything this officer was orciered to do woe On 2 personal
vasis B85 f6r ag ths Xajor was comverned. By sending me t5 Pine
8luff we were on duty nlcht end day while the remalnder of the
detacirants were off-duty.

Dus to removing the bombe from one leakling freight car and
placinz on ground insteed of immdiataly relosdinz inte ancther
freight, a total of twenty nine (29} letkers develozed. The
job took 5 weeks tc acvumpliek 1lmstead of 10 deys which I feel
would hove been mople time to somplets the Job in.

_ In svery skse I tried to protect i o whenever rozeinle

L/ during +he operstion. Tha Mejor refused passas inko towno until
towardz the end of operatlicns when 50 per cept remalinpes on anll on :
the Depcts This mep ar uznsceseary order baceuses 0

1. Hosi of the men wors too tired to go.

2s It tended to reduce wmoral since there was no
peans of entertainment on the depob.

&, Vajor uveually hed some plan %o use the mer during
the dey k¢ pusstes were no good.

On meilcz the Yejor sbout peases he told me the wen could play
Borse sheos and use the Pood, Sinoe there waz no ewim suits for
sale pore could szimp as tho pool weep & commmmity thing.
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Origieslly 3 oars leaksd. Four nev oars were netessary to
take the bombs to destiratien with s result that in sddition to
the original leskin: cars, 5 more were wiced when the new cars

) came irto Pine 3luff in leaking cozditicn. Then instesd of 4he
goVOrmEent having ¢o pay for 5 cars to b¢ torn dowo on the ingide,
& cara ¥ to bo done.
"It 12 the opinien of this officer that Malf the rmn burned
\/('ﬁout of 25) would bave exemped injury 41f it kBedn't boen fors

: le lsjor Spalm's lack of koomledge in a situstion
l1ike tbila,

£« Constant changing of instrustiong oRusing mormle
te be so lew , that men preferred burma +o ecortinming the ¢perstiocns,

ds The Major working the men dey end mipht,

4. Eis presonce everytizme he made o Sppenrancs
antaganized the men presert bocsuss o made sagzeetions of what to
do witk zo knowledge of the situation,

& lack of ohange of impermssble and impragnated
olothing due to worm oot soveralls, torm underwear, holes in sooko,

€« Constant change from one cperation to ancther
suck sp having to remove leakers or receiving lest minute instruetiong -
totelly different frow cperstions planned by Lt. Swein apz Ry :
sclf, . ‘

Najor Epakn oonstantly went in the sontamirated sres without proe
teotive clothing mgalnet the adviog of this officer: This gave w
all the irpression he mas doliverutaly exposing himsolf to the
agenty to show be was doing m good jor; am secomly, that this
sffioer's preceutiorary messures were not necessary. FKhen Major
Spahn 414 get u bure ke lat everyone on the depot know 1t, whick
1t's & fest gave ug all &. laugh,

pr—

Tals officer left Nemphis Gonsral Pepot 2 Aug 46 for Edgewood
Araanal), ¥d,, after havrizg moved all the casuslties, not hoapitelisee
to R4 od Arsensl, ¥, Four (4) men wore flown back by ATC and
four (4) pemained ¢o leave 2 dng 46,

. .

HAROID HICHARLS
ot Lt., CRE
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19 July 1948
Lt. Kichsels, CusS.,

Following steps will ba taker thia evening:
ls Unload to grournd teo open onrs of bombs.

¢+ Danc dowr cars end reload decon if empty for use to-
morrow, :

So Secure additionsl decon from SB 22 - Boat Shop - and mix
bleach in usual proporticns plus 55 sdditionsl blesch by

walght. (Bleech you are using averages 207 svailable
chlorize) :

L
4

4. At 12;00 midnight take 30 minute rest purind.
§. Seogregate all leekers for removel to pit,

Lt. Pittengaf will show you where supplies may be obtalned.

A CERTIFIED TEUE COPY, /8/¥a jor Spahn

Z/ Z MAJOR SPAEN M
DT, Qm |

Ceptadn,," Cm) ¢
Surmery Court Officer.
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JuRCR¥ATICHE FORKISET) BY G. 5. WiATR'R RUR UG ~8-BBG8  ETUFMIS, TIRTL.

. PERIOD EIDRIGHT T0 VIDKIGHT WT EULD RE,., EMIDITY
DATE K AT DK ¥ LT 7430 MK 1130 B 7330 1130
13 July 50 87 6745 8.8 90 BS
u " 23 64 86,1 §7.3 g2 80
s " 96 €8 68.1 89.3 86 8s
16 94 70 1.2 72.0 ) 80
17 * 87 74 75.9 73.3 87 %
s ° 95 74 766 7845 BE a4
15 " 93 72 1.5 72.6 g2 88
20 * 94 T3 72.1 4.0 0z 84
21 " 86 8s ' 71 72.5 B7 g6
22 9% 6t £6,9 76.0 98 61
s * . 86 65 66,5 76.9 89 48
24 " 55 65 14,8 78,2 77 40
26 - 95 75 7%} 78.5 0 59
26 " $2 74 7145 T ¥8.5 BS 64
g7 " M 71 g8.1 76.2 84 &0
28 ° 8O 69 4.5 75.7 76 89

AFPEEDUX 1

Keterological Date
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ENDORSELENT OF LT. MICHAEL'® REPORT.

1, I agree with the fmots aud epirit of Lt. Michaol's report, with
a few miner sxoeptions s irdicatad. In my opinion Lt. Michaela hes und~-
erstated his desoripticn of the unreaconmble attitude Mejor Epahm adapted

toward him.

2. In rotrospect, I belisve that Major Spahn did the job at Mamphis
+o the best of kis ability, but it wes a serious misteke on the part of
Col, Hayes' office in Tiashington nct to put an experianced toxic gae hand-
ler in complete charge of the opersticn. Major Spahn wes in deily teleph-
onio gommunication with the Washington office ae & result of which it waa -
pragtically & "remote control™ operation, with Major Spahn being held rea--
ponsible., Bince it was a pew experienco for him, declsione hed to be made
on the spur of the moment, with frequent changes in plene; the effect of
this on the men under Major Spahn wos disastrous so far as morale waa gon-
cernet, Pressurs of various forses st the Depot and elsewhere to get the
Job done quiekly sldso cansed considerable tensjon snd instabllity in the
Major. The men hed to be reedy to work at literally & mmments notloe day
or night; sonsaguently they were unduly fatipued, even though they seldam
sotuelly worked mare than & to & hours & dsy, My cbservation of It. Mioh-
sels' apjroach to the problen indicated thet he would huve done & very oap-
able job of hendling the situatioan if he had not been ponfronted with the
extremely urressonsble attitude of Major Spahm. The result of this aifr-
1eulty wes roflected in low mormle and peor psrformance ‘oo the part of all
concerned. On severnl occasions this officer looked for an opportunity to

. pase tha situation, but cn every cccssion found the Lajor not anenable to

resscning.

3, Foor plamning resulted in oonsiderable delay in operations, For
exen;le, the officer responsible for supply usually did not have things
ready for the night's work of ear loading. Specifically, eguipment euch
as Pork 1irts, "decon™ trucks, ete were mot sarviced mnd ready for operat-
jan. This meant delaying the vhols crew while gasoline was obtained for a
fork 1ift, or & new fork 1ift procured from the Motor Pool. Secondly, leak=-
ing bombs whish should have been disposed of by the day crew were loft in
the loading mres, causing unnecessary exposure to the night crew, or delay
in the pperetion until the leskers ¢2uld be removed.

. ,. Scme unnecessary cesusliies were caused when men worked without
protection at the degontemination pit wnder the suparviglon of Mr. Joaeph
Metagserin of Pins Bluff Arsenal, Ark. The men were werned by this offieer,

but Mr. Matacserin himself wore imadequate protection {he was burned) end
did not require his men to be protected. 7wo of these men were hospitaliz-
of with moderately severe eye mnd lung denage.

/8/ Jumee L, Thittenberger
JAISS L. FREITTEYBERGER
Capt. M.
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Endorssment eof Lt. Harsld I.I.éh.ull' Hepert

1. 1 agres eszsontially with the faots mad apirit eof Lt, Michaels’
repert,

2. Ome of the most deleteriocua effects of Kajor Spahn's being in
gezand of this spsration was a disestercus less of worales ameag both
officers mnd msx iavolved. Unfortunataly this is set in L4welf esaily
zessured i a oomcrewte masmer, tut was mirrorsd rather iz poer resulta,
inefflolency, and most lmportant modisally ~ prelemgation of a relstively
damgerous jeb with the attsadaxt buras and {mjuries to the perscanel ia-
vulved.

3+ FPeor managencat of maspower, dus perhaps to ¥ejer Spahn's lzck
¢f experiance im toxic gus hamdliag, porr plamxiag ef cperations, and
peor preparation sf squipmeat mlee resulted im ceatimusus delay.

¢. Jallure of Xajor Epaha aither te sesk advios and 1adeed fallure
ox pocesicn te moeept ndvise when it waoe offered by both the medicsl
officera and the sxporiescnd C. V. 5., Guerd and Security effioer presost
resulted {n ummecessary sxposurs of mem Lo muatard gas with resultant
injury eof personnsl and prelongetien of the opsratiex.

VAL ES A. CARPBELL
1't Lt-, E. C.
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i lat Ind.

F710 TECHNICAL BERVICE UEIT-CUL C, GUARD .FL SECTRITY, Edgewood Arsepal,
Varyland. 20 Septomber 1906, '

20 1 Chier, Chemisal Corna, Waahi nrton 25, D.C.
TERUs Comanding General, Amy Chamoal Cemter, Edgemad Arsepsl, kg,

ls The above report has bean carefully read and stodiad ¥y the caoders
Eignod mnd -the facts ooutained therein havye been lovestigated campletaly,
Eald {omatization was acecoamplimhed throuch the interrogation e the
Officers and Enlisted Man; e.g., Yemohis, Tenn., end Emory, iiss., L=,
Heyer (soe report datas 20 Sept, 10L&), it Eatsper {see ropors cateq

. 20 Septezber 19L5), azd Lt. campbell, k.0, It 43 the gpinion af the

bndersigned thet the facts B3 stated pre subazaniZally correcs,

2. It ta hersby requentad thgt g statenenmt af policyr bs mads, whervior
B Gumrd and Seeurity Officer -dissatched on a mission will gperate hrough
comrand ehanrels and be held resporsible for his potdons through saic

3« It i3 further TEquested that agoropriets disciplirary action te
taken mpainet knjor Otto o, Spahn, Chemical Offlcer, Udmphis Genews: Teroi,
both for the msuse o his Tack by insultine apd humilieting & Sunisr arf-
icer uf spgther Cemmape while enpagec iz the Perforomren o hig rageriy
aselgmac duties, ond for flagrantly disregerdins the avics of b0tk Lho
offlaer 4n charge of the detall and the Hadleal Uprtger T duTy. pigs
Spahn by &rect grder compellad men io werlk ¢4 s PAI2T of overazeriios
&nd whila sxzosed 4o a hignly toxie ageat, thas neediogoly e3usiog nany
cadualtiag.

GARTAND 2, Turen
L:l CQ:.. ::_1‘. ':
Chins, Guard ¢ Sacurity
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TRAVEL TO HUNTSVILLE A35INal, WLF CW IEPOT
AND MEMPHIS ASF IEPOT

REPQRT OF CFFICTES

SECTION I.  ITINERARY

Lv. Washingvom, D, ¢. 1630 4L March 1946
Arr. funtsville, alabama 1305 5 darch 1946
Lv. Hunisville, Alsbama 03200 B March 1946
Arr. Memphis, Tennasses Qa830 8 March 1946
Lv. Hamphig, Teonessae 2000 9 March 1946
Arr, Washington, D. C, 200 10 March 1946

SECTIN IT. PURPQSE OF VISIT

a. Huntsvills Arsenal - Disposition of surplus maceriala resulting
from Gas Mask Reclamation Program and also correctiva action to ba taken on
Redistribution & Salvage procedures at Huntsvillas irsenal,

b. Gulf C¥ Depot - Disposition of spare parvs and other surpius
materials arriving from Indianapolis (W Warehouse.

¢. Hemphis aSF Depot ~ Desirustion of XXCG-3 by burying, and general
procedures relating to Hedistribution & Salvage activities.

SECTION I1I. OBSRRVATICNS

4. Hunusville arsenal - Generally discussed present procedures at
Huntsville Arsenal in comnection with the determinacion as salvage of certaln
classes of material, Mambors of the Dispesa) Board were Interviewed and orientead
in changas to regulaticna which have not been reflecied in Huntsville Arsenal

activities, Discussed details of surplus property resulving from Gas Mask Reclamation

Program and alsc resulting from lotter this office $QIG 2 February 1946, subjact,
"Jisposition of G¥S-Osmed Materiel®. [Nscussed with Colanel ®llingtop increases

in eiwvilian persocanel allotments which are required by the Hedistribution & $ilvage
activitles over and above present ceilings. Discussed wduh (olonel Wallingioa and
Lt. Colonel laBolle the possibiliiy of establishing a callsciion center at Huntsville
arsenal for surplus O8 munitions and other material to be dunpad at sea.

b. Gulf GW Depot - Discussed with ajor Cochrane aad Radistribution
& Salvage personnel ithe proposed disposition o be made of spare parta being ahipped
from vhe Indiamapelis Cw Depot and alse action Lo he Laken on unsarviceable spare
parts and end items, In general it appeared that certain saverial which was in
eifect salvage had been declared te RFC, in spiie of the fact thit some porticn of
these items could have been disposad of by the salvage officer at Huntsvilla arsenal,

c. Memphis iSF Depet ~ Discussed with Major Spahn, Chemical Supply
Officer, details of letier this office 15 February 1946, subjecr, "Iisposition of
Obsolets and Unesuvhorized Items", and the effect this would have upoen antamatic
shipaeats from posts, cawps aad statiocns served, Major Spahn indicated that subject
aubamacic snlpzment would not be desirabla in view of the critical sLoTage space
situation and resulting inahiliiy of the depot o properly nandle wacoordinated
shipmenus. Najor Spahn explsined ths details of the cesiruction of approximataly
300,000 pounds of X{U3~3 to be accomplished by burying at a nearby location teo a

- depth of approaximately fourf}feet,
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1. Huntsville arsemal - It is recommended that:

i {a) all gas mask components resulting fram the Bag lask -

! Rgolamation Program be determined salvage and disposad
of at Huntsville arsenal. o

{b) & more lsnient attitude be adopied by the Disposal
Board in raspact to the dstermination as salvage of
unserviceabls items heretofore declared to disposal
agencies,

(c) the Redistribution & Salvage Officer attexmpt to ocbtain
concurrence of the disposal agencies for withdrawal of
certain unserviceable items for which a civilian market
is axtremely gquestionable, and to dispose of these iiems
a5 salvage in the event the details can be accompli shed.

;
j
;
[

2. Gulf X Depot

{a) Recommendation was made thst the Redistribution & S lvage
Off{icer, Gulf (W Depol, review the eatire list of gsurplus
items with the Salvage Officer ait Huntsville arsenal with
a view Loward dstermining which items are salvage and
should be disposad of by Huntsville arsenal.

3. HMeaphis ASF Depot

(a) Recormended that Major Spahn review surplus guantities
now declared to disposal azencies with the aporopriate
regional eoffices in an awisapt to obtain scrap cartifi-
cates for a certain item which appeared to have Gue sl an—
able civilian markat,

b. REPLHT OF ACTIOH

1., Hunisviile Arsanal - action as follows will e takan:

{(a) The Redistritution & Salvage Officer, Zapt. Btiar, will
follow the recammendation,

(b) Disposal Board will follow Che recommendabion,

{(c) The Redistributlon & Salvage Officer will cantacs the
#ar issets Corporailon Regional Offica in an attempu o
ageomplish the recomrendad aciion,

2. Gulf C¥ Depot - The recommended reviaw will be accomplished
sometine during the wmonth of March.

3. Mompnig oSF Depot - Hajor Spahn will accomplish tha recomand.
raviza wi.hin the next 10 days,

3. CTION 7, COHOTIISTICNS.

Too largs a portion of unservieesble Items ind meterizl have been
declared Lo disposal agencies. Since no ressonsble prospect of smle 1s apparent,
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the sction recamandsd by the undersigned in each instance will, it is bellaved,
provids greater guantities of salvage ateach installation and thereby alleviate

tha critical storage situation.

SE0TION VI.  ADDTITIONAL fELARES None

I certify that all the objectives intendsd in connection
with this travel havs been accamplished and completad.

02,&.5;90.@!45%%

R. A. O\EKDOFF
Major, CAS
Chief, Property Disposal Branch
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. T CHLATM-5TD,6 #2 2 DEC 1957

SUMECT) Shipment of Tetraghlorethylene for Test

¥euphls Jwneral Depet, ¥. 5. Amy
- ~ Bazphis, Taermwases
- ATINS W.Wmihhﬂﬂ- Bandlicg Bsetien
o © . levwr, O5EEQ 00,112, Mecshis General Depat,
" b Sevember 1987, sudjeskt: “Ourvsillanse Sanples for Text,®

inolosvres thereto.

¥, VYouohsr Fumbder 1390%, 2D Form 1145-3, 2ireoting shipmest
of oix mlndﬁlﬁﬁlﬁwﬂrhﬂmnl. )

2. Ihdrmormw'uﬂ shipred to 4his lostallation
I'mhrr-fmlb.

3. Drewing of sazmples and tarting will be acooeplished in
- ﬂthlulﬂmlhnﬂmhudﬂmuﬂuhrmd
ﬁ-lﬂm o

Mmmﬂmmuuumum

FALTER J. PATRO o

. : Asglstant, Supply 'Divia_ion

- Mr. Starling, Tﬂnsp foics, ﬂdvised 6 dr Tetm:hlarethylane rud_ o ‘Fﬂ -
" ‘for test 5.1: Bl ﬁ Qﬂ.ﬁj&n-lohnaon at Bldg 30 aaid'!m #m 'nu ‘E
i -\ r 'gtomga: b b thcilities far dminE sgﬂp "F-L ot At
S LR _';iurﬁnrtn‘ta?ﬁcéﬁt thu 6 7dr ‘and Purn ﬁampj.,‘u‘  r
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a« MITHISTRATION OF T CHAMICAL SUFPLY SECTION

*i.4 MRMPETS GENERAL DEPOT 1542-1947

2751 jodad 1Fa1ausg QTL[dma-p-[- uo;ﬁaas

L1ddng yEOTWAYS 2Y] JO UDTIBIJETURURY

e,

EDWIN C,. PITTEKGSR, JRH.. . ’\
o3 ’ lEt “Int--_’ Cml C,. - : : ' *’L

Chericzl Corrs School Monograph
. Series 189478
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-‘frnm'thel_ &oetylens tutrachlorida. The un- >

S

catylanﬁ tetrachicride wes stored in 55 gallon o
'1;1.1;_33_195 was stored in wooden drums, A crew

Frq_pf war wor<e able to handle about 1000 cans

_Inpresndting, Z of I. Thin pl&nt
g;.pn:imtehr 3C ear 1nads of heavy lauq:lry

R

rk Aas ¢-mpleted 1n apjroximately ao daya

At no tine wus ammunition permitted in the
The chemical treining cmmuniticon humileg b,

L3 . Bomb, Incena. lostr, Grenude, Tear, X7,

r

e TR
=

Burster, Deton. Cord, Grepude, Smoke, Colored,

Cml Land Fine, Grencde,

Iliocend, AN Ml4,




56 144

Grenade; Swoke, WP M15,
Pot, Smoke, HC ML
Put Tenr Gus, CN Hl.

Inv:ntory Branch, and

LiDseivg=
Ll e - .
b picbiem of Duvin

Lol zuw ..
tne Acruniti.p cectlon

-.-l-ua.-n.-';j?_-.i.'..;..,d,if:_l;._" BRI o T

i
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- V1. COECLUSION

1;3 and lasues decuned rapidly, With this ciaclina

1;d§tt'._§d__lpqs_1_t_1gns within each division. Im _tl_:te

¥£5o; ﬁiﬁéion, £ne Admdnistrative Brameh, Incoming

iiu %5§5%”"¢ Ei f_ b Branﬁh, and Outgoing Property Branch were cob-
unagmt&ﬁﬂ i

im“aﬁﬁﬁmi

M AP R~ SR SRR

L% g na a-;,"*‘*

'1nto ths‘Propsrty Branch, The Btock.accountinzf“

tion, and Surveill.nwe Branch, with thes emyhssis placed
s e Sy '.'.':un X nr?eillance The consolidation of divisicns wus completed
RS & T ;r,on 14 March 1917, {See Appemix IV,)
: ' """'i'_"_nrrect.iva on 1 July 1947, the mission of ths Chemical
e T Y RS I"Sact.l.on was transferred to the Chemical Section, Columbus
) Gamral Distribution De;:-ut Colurbus, Ohio,
c“Peration with ali services «nd activiti:s within
he demt wss a prime requiaite for the successiul completion

. . ﬂf th“ 835ignea mission or the Cuem.ical Suplly Section,

o
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SUBJECT: - Repart on Shipment of Eight Oars, H Type Boubay:

30 Jaly 1948
 Coneignsd to Kidwest Chemiowl Warfars a_ppt_-,}:ma_tqn,xrh -

T . Chist, Chemiosl Warfere Servies, .o .[&7 = "ol n o0
' Mashington 28, Du'Ce R LR T
Attus  Chiefy &cﬂ.ﬂm. Plans and Training Divielems = .
S (Assbe Chief for Operations) R
1. RESTME OF HVENTS:.. . - oo

" .aw’ TRefereuce above shipment, 3% 10 sdvised that the gndere’ |

signad was dirsctsd te cxxnine cus oar {CH £9106) sextaining Polsen . &=
Gias, located in the yards of the Miseowri. Pasifio Bailroad,:Memphis, Tanns

by Col. He Sy Drans, Damanding Offieer, Kaaphis Seneral Depot #%-31100, -
1% July 1868y .4t that time ¥t was mutudlly declded that, in’the event ~ -
the contaminatich of the comuon earrier lines would e such ad to ereate .
asjor cperaticnal difficulties, it would then be advisadle to yemove -
the car Irom ths Xiesourl Faolfie Tards ta the Nemphis Ganeral Depo%~" =
aros vhers thn matter aould be mers groperly handled. The undersigned,
ascompanisd by lst Lt. Edwin C, Pittenger, dr.; and 1st Lt, Filliem R .
Binkelman, arfived at the ‘Hissouri Pecifio Yards with bleash, dano,.and
$-Callon Deocri. Car GN-29106 was sttaohed %o csbooss and separnted -
" from adjoining ears sbout 700 Ft. from dispatoher's towsr on Track No. ¥, -
Deocntsminating asterial was oarried €0 losation snd elwry of hlessh -
_ was made of spproximately 10% per waight of bleash. Civilien Guards, °
" fwoa this d epot were posted s soon a8 operetioa started, But 1t was ©. - 7
necsssary %o stcp oparations and return to the Ussphis Ceneral Depot. St
Decnuse of supply requiremants of Military.Folloe for Oas Magke at Amery, -
Miss., and szergency shipaent recsived ly telephons in the ipterim from
Theodora, &las ‘Thess requiremeats having besn fulfilled, cperationd were '
sgain begum. at the Missouri. Faoifio Yards at about 1430 hours, spd dee - -
: sontamingting effected until 1800 howrs when the wnéersigned, upon re= . -
. " moving his maik, detected odur of mustard ocaing dowwinds t-Bxspinatiem . i
' of the ares .rovealed caven additicnal oara of gas, two of which wers .: .~ .
lesking badly. Inasmuch ss only daoo remained o hand, it waa uzed o8
a tomporary sxpedisat to dscontuzinate other sontaminated aren found. . -
Dry bleadh was placed om all the scctaminated areas efter oxrs departed.
One offloer and oane guard Wers placed on ths osbooas, scodmpanying the.
gas cars, and-all cars ware clearcd snd digpatshed without stop through
the Hiosouri Pusific and Frisco Yards to the Kemphis Canoral Depot where the
sight oars were placed ¢h'iglos trackage of thy Chamiosl Warfers Servioce st
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" the Nemphia Genaral Depot. Theoae osrs arrived at about 1530. Further
dsoontanination wae effected along the traskage whare the H Type gas

‘bad leaked oo to the traskege, snd spproximately 800 Pt. of trwokage

a3 closed off by blue flagping af Track Ne, ¥, Miassourl Paoifio Yards,
with guardz posted on both sides of blooked off trask. ¥Xr. Hopkins,
Supte of Missourl -Faaifie Lines, Mezphis, was alvissé of the cloaing off .
of the trackage and he stated that he would post notioe as te precautiona
to be taken on adjecent traskage anéd blovked off trackage. .

. Y.’ 14 JULY 1946, st Lt. Chas. H. Moyers and two enlisted
men arrived, and the matter was discussed with Col. Aayws, Supply and-
- Metribution PMivisicn, Chamjiga) Warfare dervise, concerning the genaral
‘situstion. Besauss of the se of the opergti » additiona)
. Gs 15 JULY 1946. A&t G645, Capt. Jemes L. Whittenberger, XO,
- Zdgewood irsensl, Nd., and six enlisted man arrived by place at the Esmphias
Alrport. .The men were sent to the Heaphis Genersl Depot, and Capt,
. ¥hittsnberger and Najor Spaku visited Sgt. Steinberg,who had besn f£loma
in from Amary, Miss,,besauss of mustard gas tnurns, for bospitalisation
ok the Fourth Ferrying Group Hospital: -There i attashed hereto a ©
yrelininary nedieal NBOH. aovering this and eother seses, threugh'l9 .-
July 1948, as Bxhibit "A%, and Exhibit *B" 1ists all military aod divilien
oases oared for by Capt, Mhittenberger while en duty ut thia dspots Daily
oporations wers carried ¢n both at the Nisagurl Paoifie Yerds and the -
Mexphis Genarsl Depot, dscontamizating tracimges - On 16 July 1948, sll - - .
hospitalised patients wers visited by the undersigned and Capt. Whittecbergsr.
At 1900 = 16 July 1946, six edditional enlisted men arrived. 7,000 Lbs.
. of bleach, Class "C", swplus, slong with twe powsr drives deoans {BB4N) . -

wars dispatohed to laory, Miss. te Lt. Hatpaer, OW3.

de 16 JULY }0d48, Lt. Col, Frunk M., Arthur, Flans and -
Training Divisicn, offics of the Chief, Chemisal Warfure Servics, arrived -
at 1200 hours, end the general situation wes reviewsd with him., . Cone
ferenss was hold with ¥r. Hopkins, Supt. of the Hlsacuri Pusifis, and
¥re Re L. Young, Bupt. of the Prisco Lines, until 2200 hours when Gol.drthar -
departed. Coe oivilian was reportsd burned dy mustard, in the Namphis
General Depot Ares, s Nr. Stephenss In this scansotiom Capt. Whalttacherger®s

art : ) .
Iopert totiogtes 4 megutive et iz comastion Tl e effuts frem

e, 17 JULY 1848 Flood lights wore Sustalled snd operaticas
¢cmmsnosd on aight work of wmlesding cars of lesking bombs. Due to high
twsperature it was imprastical to werk the msn in the daytine on unloading
cperations becsuse of the nsoassity of wsariog izpermeadls sults. Cne
saployws of the Missouri Pasifie Lines was reported burned by mustard gas
' .this date, ¢ set forth in Exhibit "B", Cupt, Whittanherger, sccompanied
by a Frisao Railroad offiofisl, rode tho antire trackege from Nemphis to

dnory, Hiss, and tested for gaa in aress where Dispatoh Shest indioated

AIR AL
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train had stopped.  Ee returned at 0430, the following morning, and
" reportod megetive testa the entire length of the linmes. = In ths intarim
pariod, daily desomtaminating of Frisoo and Missouri Faoifie trackmge,
ever which oars bod trevellel, was nade using & dsoom, mounted on & flat
oar, using standard dleash mix; plus 30% sdditicnal bleash. Averege
anaiysis of bleach had shomn 20.8% evailable chlerine. Ia this soansctiom
thers is 1irted belew andlysis msds of surplus bleschs ' . -
' AVATLABLE CEL(RIS® . 3
1. Zl.88 . g R Ben 1LeBQ e LT
Be BAWOY o R T Y RLaGlT L T
- 5 I U R P -+ 71 S T
L oBa  L9LBB L TesTont e T

Insewush as thers was on hand 1,258 druys of surplius dlesch already -~
available. to workzsa, ans for which thare was no indicaticz of mxy future
sale, it was dwcided to use up-this ble sven though avallsble ahlerias .
wag below standard, . Bowever, in every cass sn atditional 305 was used
over the usual required weight in the preparstien of slurry. 4t 1230

Tame e

TS v —— o T e S T N e -

- 17 July 1048, ths undereigned sortsd ovt-five cars of baabs:in good ogne.. — EOVTES
diticn from the origivel eight recsived, pleced goard and sesurity detall.” . .07 - .
- with cars, sod parscually.saw train olear nnmmm,m.gm

.

hours.. - Thess cars were a8 followst

P LIS [N R T

Before dispstehing thesa oars all under sarriages, scupling and extericr
pnrt:utnr:mnwﬂﬂthl;nhmﬂnﬁd&mnthnhrnm -
to oreate safe cenditicam. . Fork was begun cn unloeding ¢ars, plesing bomds

in an ares Which ‘would met csuse too much cperaticnal diffiqulty within-:

the depot. . Pricr to this eotion guards wers postsd and area blooked off .

with appropriats signe in order to prevemt acosss to ares by unauthorized
parsemnel, snd to limit, as far as possible, axy vapor burns.: Enlisted
wan worked oz removing bazbs from car GI 9106 wmtil 8300, - . .

f. 1B JULY 19481 Capt. Waittenberpger visited Mr, Buonett, eaployes -
of the Kissouri Pacifio allegedly durned by gas.  dse Exhibit B, I8 -
was also nooeseary to eloss Quartermaster warshouses Bis6 and 5Bed, dus %o
wigd 4rift carrying mustard fumes to that warehouse ares, Igloo treskage
Eemphis Gemerul Depot, and Misscuri Peoifis traskage was dsoontmminated .
with 4ry bleazh and test was made for,gas at Mlssowri Feoifio Lines.

A pomitive test resulted.” - A ' - :

.. The undersigned visited Amery, Niss. accempanied by two drivers -

who were to return to Meaphis with two deoons provisusly dispatched te .
. Amory. . Due %o ths ahnrtl.go*gngppqn_u_h}g ead impregoated olothing, sir
exprees shipmant of -24 miﬂﬁlﬁlum'ﬁ: requested of Col, Gillett, .=
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offise of the Chief, Chenieal Warfars Bervics, for lumediate shipment
to Anory, Miss. ~The undersigned oalled Hemphis and requosted 4,000 .. '
additicna) pounds of blosch, 100 galas Asstylens Tetrachloride, mnd ¢
100 Lbs. CC=2.. { Bo standard paoking was availsble at Meaphis)s The -
enlistsd men at Kemphis werksd wtll 0300 unlosding additicnal bombs.
Due to the temparature, this work has been very slow and ths firet car
has not yet been oampleted, - - . oD T - L
ha 19 JULY 1948, 4t O50C ezis anlisted man was reported

as a gas oasualty with burnse Mrs Thomas, goard, was exsained by - -
Gapti: Fhitteaberger for one musterd gas blister om ieft foot, over third
tos. Eee DXhibit-"5°. Word was received fram Mr. Hopkina, Supt of :
Mlssourd Paoifif Linos sgain requesting relsase of trackage. Hs was

. afvised on 18 July 1848, that trackage wsuld B4’ relensed vhen thres
sucesssive Degative tests vocurred on iiree suosessive days. - Wark wae S0
started preparing a slurry pit, using Post Engineer Ledor. - Lt. Neysrs

. and tws enlistesd men ware taksn %to tha Fourth Ferrying Commany Grewp :
Hospital for treatasnt as casislties fram musterd yupor.  Two lesking
500 EC bombe wers takes to the deccataminating area, Dumn Ave., Memphie
Oeperal Depot. Domba wars planed over pit ard holes shot in noaes, -

. using «03 rifle, and then allowing mustard gas to draln ioto slwrry pit. -
At 1730 Lt. Xichaels and six -enlisted men ‘srrived by air and repertsd . -
for dutys: : Thess men wwzt to work at Z100 snd gave -svery- evidenes.of w. "
wery paor training and geoerel lack of knowledge of their duties.. Feur . -
out.of five H.B.%, one-pisos suits, Stock No. 591-34R-8-238, developed : - .
‘holes in the kneess This szamingtion was made Dy Capt, Whittenmberger, N.C..

- At 2230 six eplisted men, scscapanisd by lst Lt. Frank Swain, reperted .
for duty from Buatsvills Arsenasl. = Dus to the exoessive heat men worked .
wntil 0100, The first carlead of Bombs have not yet -beesn oompletely -
moved ta the ground. Lo e et

1. 20 JULY 1944. Desemtsmipatiagy of Missouri FPacifio Lines

coptisusd,. Qoo olvilian guard ortad for treatmpant for Yapor burnx.

See Dnibit "B". Eeport made to Ghief, Chemicel Warfars Ssrvice, Cols -

G1llett, Supply and Distributica Division, that elothing eontinuss-to -..

treak snd sppesrs to be badly rotted.. lMrs Hart of the Priseo Eallroad -

was traated this date for burns.  Eeguest was made of Col. Fillatt;

Chief, Supply and Distribution Division, office of the Chief, Chamical

Harfare Servios, that twenty-four additional sults of all types of ime

pregasted and impermaabls olothing be shipped to this depet by the fastest

possible means. Col, Olllett adviesd that same would eame forward by

alr express from Kansas City Quarteramater Depob.  Capt. Mahaffey, one .

of the gusrds of the Memphis Oencral Dopst, Wes trsated for a bwrn oz

the leg. SeeExhibit "B™. ' Cols Hayss called to advisa that impregaated o

and iapermesdle olothing was being shipped by sir fram Keasas City Querter- @
. meeter Depot, and by staff ‘oar from Pine Bluff Arsemal, Pine Bluff, Ark.” - R

Considerable 41fficulty:las boon experienced dnily with powor driven decons

which are contipually out’' of order. Test made at 1800 this date showed

poritive test for mustard en trackage of Missouri Faolfie Lines, Mamphis,

.Tem. MNre. HopKina, Supt., was advised. Ferk was started cn End car

Ain s
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- .and 600 K2 Beaba.: . -Inipeation was
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A24SF 142268 of rewcvel Gf mixed sar of 500 1O and 250 KU bazbs. The.
E00 EC bombs have ous'red ring mark and the 250 X5 boabs have cas gresn

" ring mark. Work wus §topped st 0030 o= aagount of exoessive baat.: -

Unloading of ecars and ssgragaticn of leakers has ‘prograssed vory slovly

L 7 4s ' Bl JULY'1946. Alr expross shipment of protestive -
olothing «rrived from Xansas City. . Daily contact han Deen made with
¥r. Hopkins, Bupt. Misscuri Pacifia Linas and My, Craft, Chisf Clerk, -
Frisaoo Lines, who have been kept ourreutly sdvised of the existing
eitwaticns - Nr. Eopkingiwas sssured that svery.effort would te mads o

I

. to.fres his trackage as edon ns possitles - One more cur was switabad in

and 600 kllogrsm bomba were started being losded into this ocar. At

. 0100 twenty-six beabe had been pleced in the now aar. - The prosedura has’

‘besn to.dsnk domn the bemba, segregate ‘and pemove leamrs, and water ' .

- wash bonbs add crates after fano usagee - I;luuri Facifio trackage gave.

negative H test, RN

LN Lot

k. ‘22 JULY.1048.  Capt. Whittemberger reparied to Cola - .
Gillett and Col. Hayes that s total of twsaty-ons pationts, mmolisted -
mon ‘and ‘sivilisne were being trouted to date. . Because of the ebjestion

7. %o the method of ahoo ting “holés $n ths leaking bamba, an ordnanos ‘affiosr.
wan. requented to darcfor this situstias: .. Zo date no woourate lnforase

tion has bean reseived: as to the burster sharge oontalnsd 4in'the 350 X0 -
] made by the unteraigned -of car XEP.. ... ..
16252 shipped out of Amory, Niss: oo Il July 1946, presently in the yards - - .
of the Misscuri Pesifio Lines. -This gar had slight odor of mustard, .- . .-
apperently szssating from floer boardss . Feport was mads to Col. G1llatt .
that, in the opinion of this offiosr, ssas was safe for transit ®o - 7~ ..
Midwest Cheaisal Warfare Depots’ .’ Request ‘was made for s kit, tool, bemb, -
vanting, and advioe wis recsived that this item was shipped air express ‘
fron Technical Division, Edgwwood Arsenals ~Tao date sevea lerge bomde - -
and three tasll bamba'bave Dees taken to desentaminatien aren and drained
ints slurry pit aftar shooting holes ia- the noses with .03 Piflws::n <.
Forther searoh wad mads at Pine BLACE Arsenal, through Lt. Orsy, O3, & - ' °
for kit, tool, bmb vamting. " lt. Grey adviged that none oould be obtaine
od at that Arsemal. ~Kr. Hatassarin, explosive expert snd thres oars -
peaters arrived from Pine Bluff irsenal to aid in the degtruotion of -
boxbs and the bracing and bdlecking of carwe Deoantamination has been
carriod out this date as usuale . Traskage of Missourl Paclfis gave .. '
‘ e . -'._._I._!_T R » C , Lo e e . I“' E-‘:_ -.1!...;_. ._'_.:'“' N

1. 85 JULY 1946, Mork was wtarted on axploding of burster i .o

oharge. in banbs after removal of mugtard. . Sticks of dynamite ware e
strapped on the nosss of the drained bosb sases and’ scme wers sxploded - - T .
in shallew pit, with partisl sarth oovering, axd three layors of ralle .
rosd ties m top. ~Exsmination.of expleded casinge indioatsd that so far,
of the sleven bombe exploded with dymamite, only the emell bemb casinge
acntained burster oharge., Carpenters werse dlspatohed this duts to
brece car NEP 9147 opntaining forty-eight large Aarial Bembdee Bamd

I
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vanting, tocl, mads st this depot did not werk becauss of eoftmess of

steel nsed in the manufasture of ths tscl. - Rr. Respess, employss of :
Buresu ¢f Explosives, arrived to inspect the ar losded with large . i ~ .
boabs ready for shipaent to Pine Bluff Arsenal, but refused to pass . T

. on oer until & oar inspester approved the mechanioal fitmess of the.car.

© Aecordingly, it was secassary to hold gver the departure of this oar -

antil 24 July 1348. Te date ton bomba have Leen drainsd and exploded

{ 7 large and 3 suall), Fegative test for H ot the Missouri Peocific -

: ‘e 14 JULY 1548, Nr. Hatasmerin and Nejor Spakn spent
most of the day working an the removal of additional leakers and draine .
" 4ng ssae. At 0900 Mr. Bespess, Puresn of Rxplosivea, and Jir. Easley of
- 4he Prisce Linas, inspested curload of forty~eight largs bambs ready for
shipasnt and it was mutually agreed that additional work muet be deng on .
this- oar with reinspectica st 1400, - Bcme time was spent inspscting - =
Salvage Yerd Area and othiar depot sreas to doolare sush porticna safe as .
was poraidls, dus to shifting of wind, snd dus to & brisk northewst wind..
Tt hes bosn a maktsr of roubine ssch diy to ohedk areas in erder:te
protsst depot permcuasl werkiag cutsiée of existing barriers in order a0
preovent unnscessary wapar burns of olvilian employess. Car SXPAMTr . .
.- eontaining 48+500 Lb. kllogrum baads was epproved fer shipsens by the. ... - -7
- Buresn of Rxplosives represeutative and car inspeotor, Frisce Bailreed. . ". .
Orders wers issued to Lt. Bwain snd tes snlisted men to GoovapaRy:MEYS~: . °
-mant at 1800 hourss This ear clesred the Missowri Pasifia yarde:ah..-. -
‘2000 hours. Lt. Col. Arthur srrived st 11115 AN., snd interim periods -
. wars spent with him going over conditiens. At £800 hours -slurry pdt,
whers mustard was being amptisd, was tested dewnwind for mustard vapef up
to approximstely $00 Ft. -Fo wustard was dstected any closer than 150 Ft.
from slurry pit. - There was no movemsat of air currezts at this time of.
night, Operstions proseeded teward wnloading last ear of leaking bembs, -
and men stopped work at 0100, - - .. - oo o - - L
e 26 JULY 1546, At 0730 taletype was sent to the
Nidwest Chemical Warfare Depot mivising of shipment of cne oar of heombs,
NEP 4#47. Cheok was made with Quartermaster Supply Offiser as to the -
adviasbility of allowing perscmnel to wourk in Warehouses 54-8 and 3P4,
Due to change of wind dirsotion to the southwest it was doamsd safe 4o use
those warehcusea, sdditions have bean mede to elurry pit of 500 Lbs.
af bleash in order to Xedp the amount af xvailadls chiorine %o proper
standarda for neutralisation of any mustard being placed in the pit.
Lt. Cole Arthuy departed this date for Washington, De 8. - Li. Kiohmel, -
who had Been et Amory, Nisis sizse 3% July 1648, returned with nioe en= .
1isted man. Capt. Whittsnberger reported throe additioms® <'lin%ad men ..
. burnsd besause of holes in one-piece H.B.T. suits. 1let L. Campbell, ®C, * .
reported far duty from Bdgewood Arssusl, Daily report was nade te
Col. O4llett and Cpl. Hayes at 1715 houre.. GConference was beld with
Mr. Matasseris at 2100 houra regarding epeediag up ¢f opsratien disposing
of leskers., &t 2200 Col. Hayes sdvised Major Spakn that, at a confersnce
with Col*lrthur end Cgl. S1llett, 1t was dsoided dry ileing of beabs in
car shipments was sdvrisable, snd leing of Dembs on the pround would be
helpfuls lMen worked until 0100 heure. - -

RiR ke
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o. 26 JULY 1943, One additional car losded and being
brassd end blooked. This oar is now on demrrage. Arrangeaents have.
been made for purohase af ioce 4ry ios, and at 1000 hours EOC Lbes of
dry ioce was placed in the ons loaded oars 2,000 Lbas. of lees, in 5O Lb.
oskes, was placed on all boabe stending on the grownd and s tarpanliins -
placed on the top to retaln the beneflt of the ccdling effect of the ice
At 1100 hours oze Sgte and five snlisted nen reported from Theodoro, Ala.
for duty. Several of these men appsarsd to be in poor phiysical condition
due tz buras. - Mr. Baspess, Bureau of Explasives, is due to wrrive m .
Saturday morning, 27 July, to inspoot a car of $0-250 kilograz bonds ready
for ehipment. Col. White ealled from Nobile for an sdditional 40C0OLbe. " .
of bleash by sxpresss -At the request of Col. Glllett a.further ohesk was

- . made ‘on the movemsat of oars leaving for Midwest Chemica) Warfare Depot -

to detarming if s more expediticus route oould be used. It wan determined

that travelling by first secticn of Train 285, out of the Nisscuri Fasifioe -

Yarde at 2000 bours, was the fastest possible route.scd ears to depart '

will be rouvted mecerdingly. A% 1800 howrs seven snlisted men arrived

from Edgewood Arsenal. A1l axisting leaking benbe hevs bemn drainsd of -

11quid this dats ani leskera are desreasing. At QLOC hours, & seoond :

oar was }oaded with Yomte and ready far inspestion. Nen stopped work at
- - C.pe-- 27 JULY 1948.° 4%-OT1S carpsnters prooesdsd to blosk

ant bruce tws cars rsady fer shipoent. Thess ere ours EP 29382,'so0m~ - " - |

taining ninety small bombds, and AT&IP 143677 sontaining forty-eight largs - .

bemds. In apite of arrangemsnts with Transportation 8eeticn, this depet,” -

for perscanol to bs swmilable %o securs additional ¢ars and make ewitch- .

ing movemants, no parscmnel had wrrived at 1100 hours and it was paceseary -

Tor the undsraigned te go with ¥ry Respess, of the Bureau of Explosives, -~

to the railroad yurds to ssours an additiooal ¢ar. It has mst Damn deesed

advissble by the office of the Chief, Chmmionl Warfure Service, to use

existing cantsminated oar. ° At 1330 osr DS2aA 1T0S1 was ewitohed in plase

and bulkhssde duilt in both ends af oar. Loeding started at 1400 hours

and car was ready for draoing and blooking at 1830 hours. - This car cone

tains twenty=five largs and twenty=five emall boabs. = Additienad dry lce

was ordsred and 1500 Lbs. of dry iee placed-in essh sar. - it 1715 hours -

seals were placed on cars and cars switchsd out of yard to mast cadooss -

in Misscuri Paoifio Yards st 1500 hours.  Lt. Harold Nichasle and thres

ezliated men wers taksn to the Misscuri Paeilfic Yarde, and the undersignsd -

perseaslly saw movement scapleted at 2000 hovrs, dsparting for Midmsst

Chamical Warfare Depot, Baldwyn, irk. Teletyps was dispatohed to the

office of the Chisf, Chemioal Warfars Servies, Wsshington, D. Cvp and te

Cammanding Officer, Kidwest Chenieal Warfare Depot, sdvising the Cime of ..

departurs, sar numbars and effiocer in charge.’ . I S

s T T e

g. 28 JULY 1048, Three oarpsnters fram Pine Bluff, -
having somploted their mission, wers taken to the railroed statioz &t
0815 hours for departurs to Midwest Cheaiosl Farfare Depot. .4l work om
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tXis day,mder the npurrulu nr tha md-rl!.p-d and Wr. latuurin.
was ip connestion with peolicing of area for ocontsminated items of wood and

‘clothing which wers earried to exlsting burning areas, cos belng the' ' 0

slwrry pit, and the octhar a shallow hale for sxploding burstor oharges.
£11 eontaainsted material, tiss, ste., were saturated with oil.and the

- 4xy was spent in burning this material and poliasing of area. 4 totel of

twenty=-four large sad five wmall becbs have basn d:l.lpuud ot to sht-.
Thia ocmpletes the d:ltpoaitin of Inhrl- el _

‘Po. 20 JULT 1946. Mhhcmmm-dlhuq
l:l.tth hu besn ncmylh]ud in dno:rtninlﬂn; l:ul h:rﬂur pol:l.oin; of
areu. :

) | "ﬁ mmt1m.am--1nmmumnauy1m

_from Cols Gillett,. office of the Chisf, Chemies) Warfare Sarvice, te ship

4the three enpty sontsminsted freight vars, 1-0F €742, ATSF 144208 end

| G 29106 %o Midwest Chamioal Warfare Depot for.remqval of emteminated

1mmber snd rebuilding: - Thess eura bave besn again thoroughly ﬁnuutu.i.ntﬂ.o-

. imnglde and out, including undsronrrianges and ocuplings. - 1600 Lbss of dry

_M Pm:u‘i-, Bnr;nnt 'l’u-ﬁ. l-yhi- si IWD- PR

ics was placed in sach car before depsrturs,: Guard and’ sesurity detail
socoapenied these ocary to Midwest Chemiocal Warfare D-.put. . Cors uhmi

- "l"

mtm. - hrm rum d’ nutl -hm .MI

"-nuhucm nemimhmtthloom‘mvﬂnuh

warjcus patients who insurred burns- boeth at Neaphis and et .imory, lin- ,

'2n independent Fepert has bewn made by Capt. Jamea L. Whitteaberger, ld,

eovering sll caszaltiss, insluding ailitary and oivilian perseansl exs -

anined, and & oomplets sumcary is sppended kearsto, .indinated as Mib:l.t

"B, In addition thers is sppended an interim report, Exhtbit "a",

dated 19 July 19048, snd eomsunicatiom written to Mr. N. K E&pk:l.u. S
Supt. Union Eailrosd Co., Meaphis, Tenx., Kxhidit "¢*,{covering injuries
incurred by eaployess of the Misacuri Faoifis Lines (Union Eatlrped Coa) ).
aad lotter to Mr. B. K. Carr, Gensrasl Claim Agent, Friseo Liows, Bpﬂ.ﬂp
field, liunuri.. E:hibit 'n'. is ng-rd to Mire: uq nm-. _' -

e m:.mm. = Thers. h :ttnh-d hmto cmhpo eontnl.n-
ing newspaper olippings oevering publieity both at Amory. Miss. mnd
s, Tamneanse, in ccmmecticn with subjeot.gas shipment. It will 'b.

. cbusrved tliit a1l publicity in Kemphis was en.the faverable side and &

reflocts no dlgeredit en the Chemioal Warfare Service. . This was uonplhh-

.ed through the courtesy of Mr. Farrow, Publio Halationa Officer of this
dspot, who pabmm the Uerphis items at Lhe rnqnut of the Comtanding

Officer, Cole B: 5. Evane, Meaphis Genaral Depet. . Eowwrer, the Mornl- ST Y
tion he recsived came from .the Chemioal Farfare Supply Officer and was: - -~ . _
carsfnlly edited before publiostion. . Ihe Amory, Miss. ltems wers not :
handled or oontrolled by this depok. ' e - -

4. PROTECTIYE EQUIPEENT. = Reference is nade to protactive
sguipment furnished enlisted men on duty st this depot. Baferenos is zade
to lotter dated 22 July 1548, eubject: "Condition of Frotestive Clotl!.n: b
File CHDIN~-CW 420, indicating that the fnuorlng Wtd itwmes

ﬁm | IIQEﬁﬂL
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‘591.51:.3-:33 ‘HaByTo, (ne=Fisoe Sults
§91=54T=U=18 . Undershirts, sotton -
55l=3AT=D=E8  Drewarsg, octtom - -
jﬂl—!&?-ﬂ-to Glm-, eoﬁm

gavs rridnnu of hni.n.; bruh m the fahrlo -.rtcr um, o £n scms cases t
evan before bteing wern. Ia adfition, suifs; fupermeable with hood appesr

. to have ]ittle tansile wtrength with rnu.lting breaking of surface; osusing
" some slizght bwrns to ¢HD personnel. ' Soms spesoimens have besn retained at

this éopot whioch were not too bally contaninsted.. - In most instances,
howaver, it was nsosasary to burn contaminated clothing bisozuss of heavy
contsmination. - Col. Gillett and Cal, Exyes, Supply snd Distribution .
Divielca, office of the Chiesf, Chemical Narfare Service, are both fmailiar
with ths referred to lettar and the protﬁﬁﬂ olothing lpehm -111
h-h-l.d nutiqfwthrﬁhpuitimo B S

o E.-. mnnnranmmmma.- '!hlfnllﬂ'l-ﬂt
general ahurnt:lm .Are urtor-d 1n -Miu uth m trupu o ‘texporary
duty;tthildepot - . -

' ""--:3', ..I‘ll.pplu'lthltmmllltﬂlmintﬂlrﬂﬂth
d-tlill st hm are, for the most part, insxpsrimoed snd :I.nlhqnhly
imh’uﬂdhthhprunnﬂhﬂlﬂ;lﬂfﬁﬁﬂgﬂhﬂﬂlﬂ;ﬂthw- Lo
ticuler. referenss to pérsonal protectini. - Seme msn inikxted on golng o
‘without their gas masky in spits d'rcputod hmumnothﬂ-n-'.”
Others falled to wear imparmeable silts, iis the nsed erose, snd had’ 'h
be crdored to do a0 for their own proteeticn. - Beveral men had na "
hwlod;odthuoatﬂﬁlnﬁ.ntnﬂ.t&tﬁthﬁthythn;hﬁﬂ
shauldhculd'lhnth-ﬁ:lnbomn:ﬁ. AR

"r' - m:tmrlllttltnﬁlerlntotmmmmof
ru].uet-ney to portm assigned dutien and,” since the werk in the msin wag
daone at 'aight mder. flood. 1ights, it wes sessssary from time to time
ummmm ll!.ppﬂl nrrintnthaduuudmtu micmhl.ng.

d.'
.'r

3

' . Bnbmnr-mtdrrntdlmhmm;u '
mi: ‘and the und-rl:lgnud peraonally orisred men from time to time to woar
masks. - Several men oommented on the murarhhlmn of the masks and

_ﬂ:h-upurnuhlo wuits, and cne stated that he sould not see the nsed for

i

;‘u-rin; ssmos  Tn pnnﬂ.l. gu pask dlulpuu was nut mlttlhutwr- :

U a4 Byt Stalnhirg 'hn'dlitod. ‘stated that he had besn .
rnredtom;uunkn lm;uhnlnhmlpwdqnndhohlttm
‘4% was impossible to wear 4 mask over such a prolooged perisd. -, Osge - -
varsation with 3gt. Steinberg s to how he incurred syw buros was not’
Omlusin but, from his astatements, it wiuld appesr that he failed h

wear tha zask st imory, Eies: whon he first exsmined leaking oars.: - This '
.uuld bo the" resscn for hil bad eyw uonutiu- - _ L

" w. ~The disciplice of the m troops at this d-put has
tesan very poorf, - This matter was ccrmentsd en by Col. H. 5. Evans on
22 Jul;r 198, at & -uﬂrtnu with the tmd.-ﬂlgm-l. Col. Bvana' opiniens

1
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:nmm-cw ‘9.2, oc, cris, 50 J’uly ;t.m. 96 L3

RN
"k
i

ares subatantiated ln.l.muh s thi.l nfﬂ.w Lound . :I.t nacessary to roprhui
Cxs nnrt-d mnen cmittin; the fcllc-:ln; utu s o
- (1) anul of nno'ur: frn the Motor PFool. SR .
: . and riding same net cily in the depet areq but -~ - . '
e n th- uin hlghﬂ.r sutudo nt t* *apoi :.r«u. - o

(!J 'Dnnt]tar.‘lsd'yuuldm o.t ﬂ-n-rnant tnch
. o unljupu hmmm«m-mstdnnm
AT _ attenpting to. see how fast: they oculd travel aver .
e -} ‘the depat ares sig. sagzing without turning overs - -
“ " Tals jesp Was talwn Withont.permisslcn frem- the -
o igitf Sturohnplr. Bﬂﬂ.g- 'l'l:rd, Inphil Gln-rll
- Depove i i %

{3} lttmpt:l.ng 'ﬁ-o dhlh lulﬂ.;- Tird l.tn-pﬂ-uf
fenoe after gates were lecked, resulting in the -

gusrds advising this officsr that should thia re-
our it 'nuld h nmulr:rtu pla.vo ﬂn men mﬂ.ﬂ'

e -._'.{i) Gantulut-d -htuummtmﬂhth
el '---i;_.'.:_'-eunﬂhui.natu arsa, and -the ares adjacsnt thareto .- '
Tl .-_,-,_wmadhyﬁ-mdwdmd.hﬂmm;hthth
. offiosrs?. m,mmmmw
" sod hung én the fire esoapss of the building,.- A% .
. ozww-mﬂdelﬂds,utthtmthuﬂm
- signed had just-retirsd, Capt. Sohulmsu, M. 8y -
advised that he .snelled muyteid gead, TUpen lne" .
mamnmtmmzmmmmm
the elothing on the upper apd. lower fire eavepes, .
1s., Iapermeadle suits, aboss, ets., Wau th- lnu
of austard vapor oming into the bullding. The )
dtens were rencved by the ‘underaigned and the ronu-
'ing dxy all CES troops wers plesed im the Priscosr
of Yar Canp at the north side of the dspot area. .
It s necessary for this offioer’ to repsatedly res -
quest officers in chirge of trecps to have aren
policed to remcve saxtaminated olothicg and other
itama .trmulwthcmhmdhpfw
d.‘llulpl.tuncf lnlilhd nan. -

) J Be FIIDIEGE. - It i.: bqurnd th:.t thp to].l.ui:.g amﬂlﬂm h:'u
-.amgtu-rmmmhmnr,th-soommasomnmu '

LY e Inprupnr bloﬂﬂn.; l.nd 'brl.ntn; ur 1anl h sars.. Attmh-! . .
f hercto as Exhibit “E¥, are two photographs of oars GN 29105 and ATSF . .

. 144268, Car OX 29105 wes fully Joaded with thres layers of 500 KO bembs

 with no aisls spase st doorwny, and nmo blooking ¢r bracing, allowing the

i losd to shift. The only blooking and brasing was ut: the doorway, fHalds «mi.

© parallel £ the door of the aar. 2There was no method anpleyed in this oar.

- %o prevent shifting of load. - Car ATSF 142238 had sisle space in doorway -

‘lwt. tho bloeking end ‘nmingﬁ.l hsurﬂ.ohnt te huld ths load and scme et

i sgiil




e AIR WAL 7 s
QMDTE~C3 318,1, OC, CN3, 30 July m.a. E

..:" ' . ' L ol L E
' thilmfmdt-mnutihnmmﬂnorlmopﬂﬂ; fhilud
. bed skifted causing lsakers. ] ,

b mwummmsm-m::mmn
apprexinately 16 ‘cuage thickness (this was not. Beasured )s E:ﬁu'ur. C
1% appears that this ocaning was oniirsly too thin to withatsnd the rigorse
of shipmant. A weldtd gexm ran the full length of the bab, Zrom nose
9 tail, ead eleven of ths twenty-four bomba, which wwre ahot with 03 ¢
ﬂﬂ.tplltmmud-th.mulmsthdthlu—mmmm
punotured. )

Qs ﬂhlmttuertharrutofh-ﬁnth-u'bmb-m
thatmﬂlntmtpulmmmmnmmd&-uhuuhhm.
to leak in the weld and in two cases mml) geyners oosurred vhile bosba

wore laying on the ground expossd to the sum. Three other buzbs wers
ramdfmuulihlnhm tplltopnnngthln;ﬂturmm.-

Te RECOMUZEDATION, = lb i- rnmnhd thats

a. Puturs ihipm: T, any, Yo placed in unt.n.i.u-ﬂ oo
pt.nb].o to :t.nhrd oue 'I.u. gas mtm#l- ) )

'b. Thut ears 1:- -1th-r dry hod or rnrrigmw un 'ho
used to kup th- bosbs eoel :ln erdu- ] knp l.ntmd pﬂnm dm.

. - Future -upmnt.. u' lhipp-d u mhl bamd u:ingl. S
-h.i.ppnd in nm—n‘ldd casings of suffiolent side wall thickness and tlnlih TR
strength a3 to prnlnd- the pou:lbnitr of th. odourrence of hnhﬂ. '

- d. Yhat CE3 troops, di dlspatobed as guard asd esourity 4-1-.-.11.
be thoreughly indcotrinatsd in thelr duties and that tmh t:mcrpl h :
sasooapanisd by -li.ni-ln of ons trained offioer..

. Iiluu-ﬁ sxd unrity deteil be glven suffiolemt aquiput
and protactive olothing to coaplate their mission in the evext leaking
poours ia shipment of toxis geas (Examination sf cabooss ascaspanying -
shipment indieated ane 4-1/1 Gal. oontainer of dans, cme 100 Lb. can of
blaneh, 1;-: pairs of rabbar glm!. lnd. a mm smount of protastive
alothing js ; -

B lttmh-d herete 1 u'nﬂ.tt:lunll i.n.famtin lnuri& sinse the
preparsticn of this report was started, relating ¢o saximus and minimum - -
: teaperature, relstive hunidity, wind directica snd weloslity, ecvering
. the period of this cpsration of uuleading, segregatiom end relosding,

t "F%. In eddl farthe o
.€€."'€«["1 mn "G" trmﬁg'a}i ;l.'rrm:."é'iﬁ?; vﬂm;r%:'

MH Fw’?ﬁzf?
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fmu-cl 319-1. oS, CI'S. 30 July 1945. .

kmory; Was. to nmpm-, Temn. which was escursd th.'.l date 'hn report LT .
was alnost ﬂunplotod. shewn as Exh:l.'bi.t ‘G‘ '
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MESSAGE FORM

IN-REPLY
AEFER TO

Office of Origin

File Ho.
CHEMICAL SUPFLY SECTION,

{
96 150

Date_ 14 february 1947,

WAR DEPARTMENT

Address

MEMPHIS GENERAL DEPQT, U. S. ARMY, Memphis 2, Temn.

.- —
. To: | OFFICE CHIRF, CHEMICAL CORPS

ARMY CHEMICAL CENTER,
EDGEWOOD ARSENAL,

MD.

[ ATTN: CHIEF,FROPEIRTY DISPOSAL SEGTIDI]

FEEOEDENCE

ey

Easential Mil Mail

‘ Wire or Radio

Urgent Alr Mail

Priority Spacial Del,

Routlne Ordinary

Deferred Registerad

Weoek End

ADY raeasage not x'd will be pent

1tial
“Deferred.” Ia

SUBJECT;

Acetylene Tetrechlorigde.

1. Fith reference to teletype your office dated 14
Februery 1947, withdrawal of 32,636 1bs. of Acetylsne Tatrachloride

from surplug has been complated.

e 2. In the apinien ¢¥
: be Class "A",

. 3 gal. centainers,

S g+ Item has been

Clasgs C-NC.

4.
instructions from your office.

/
V4 ’%’”{
g
b

Q. M. C. Form I8 (3d Form 455)
Approved Decerober 1, 1973,

Na further aetion will be taken

#ithdrawal was approved by ¥as,

this office this material could not
due to the presence of rust apd cther
This lot was recovared from Class new,
end the RH 195 burisd.

impuritiss.
Agent, Decen., M4 41 and

plcked up on stock record asecount as

X If this item, in its present’ condition, is not suit-
ES able for requirements of your office,
requested, or redeclaration to Wad,

authority for buriml is

rending receipt of

Ot 9.

OTT0 J{(&ram, MR
Major, Cml ¢
Chemical Supply Officer.

~

L T
.

_JtﬁJé;*?
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. e 96 161 FOLRER: Manpolfus Gey Lopt
MEMPHIS GENERAL DEPOT, U. S. ARMY

MEWMPHIS 2, TENNESSEE

IN REPLY BATE:
REFER To: QDE-CML C 470.0 & Aupust 1247.

BUBJZCT: Decompositicn CC-2

TQ: 0ffice Chiel, Chemical Corps,
Supply end Proeprement Divigimm,
dWashingten 25, D, C.
fttn: Chief, Frecurement Branch
{¥ajor Cwendoff)

BoX: 209 ' .

) Farvarded herewith repnrt on the theriml decomposition
{sponta.aeous combustion) of CIE, destreyed by burial on 18 february
1947, at the Hemphis Goneral Decpot, along with exhibits pertaining

thereto.,
- ‘h y‘-
(B ko ¥ L
O‘TTG . FOUE, JR., s =
¥ejor, Cml € -
Incl, Chamical Supply Cfficer. v
Report - ' '

_ N\ T

| N

- 'J'k: \
S |
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. i ;
I T
\l’.’“{('f\ . 4!‘./ &
l‘ - - “ ' l | ‘_f -
i '
. ! :j "
" - - 1
e i ¥ -
. <

o fet 1247 wl221v g,
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o : ) 56 167 ? B fugust 1547.

THERMAL DECOMPOSITION (SFONTANEOUS COMSUSTION) IMERZENITZ, ce2
£T VEXPETS GENERAL DIFOT

This repart is forwerded as a guide for the future handling of
CC2 and XXCC3, when destruction by burial is reguired, From the in-
formation furnished below, it appears that the importance of ghaecrvatian
. of minimum precautions in turial cennot be over-emphasized.

On 18 February 1647, 86,100 1bs. Impregnite, CC2, were destroyed
br burial in a trench varying from 6 ft. to 8 ot, dgep, 8 It. wide and
40 £ty long. Contajners were completaly macereted by driving a D.8
bulldozer over the meteriel introduced inio the trench. Zarth coverags
of fremx 4 to § ft. wes placed over the buried metsrial, and the erea there-
alter properly staked out to indicate that chemicals were birried in that
locetion.

Subssquently this area was selected for the staring of beuxite,
under the strategie stockapiling plan, by the “uarterTester surply Officer,
end the activity later transferred to the Enpineer Suprly Cfficer. From
information furnished the undersigned and perscnal observation, it apzears
that the burial ares was disturbed by scerificetion of the surface, using
8 bulldorer to establish certein gredes. From the removal of the maridng
stakes, (stating chemicals buried here) it appears that the mizdmum cover-
age of the (C2 was sopewhat reduced. dewaver, it is not believed that
this coverage was reduced more them 1 ft. Further information would
indicate that poseibly when this trench was closed, and later when grading
operations took plece, certein foreign substoncas could have heen inter-
mingled with the CI2, or immediately over the surface of it.

£t D520 on 30 July 1947, e large cloud of smoke wasg obgarved, the
time being shortly after day-breek mnd, as sacn as possible thereafter, the
Chemi cal Supply Officer snd a répresentative of the Epgineer Supply 0fficer
-visited the scens. The air was pungent with smoke which gave a vary
digtinet odor of chlorine, and appeared to bs in high concentration., Wing
drift was {rom southeast to northwest, approximately five miles per hour,
and the ares down-wind, from the polnt of emission of the chemical smolke,
showed that all vegetation hed been parched over a distance of aprroximete-
1y 100 ft. in depth end 30 ft. wide. Tomato patch and vegetsble truck
gerden directly west were szamined and no evidence found of destruction
by acid smoke. {Spe Exhibit B). Slight fissures (See Zxhibit A) were
developing in the ground st 0730 snd, st various poin%s, considerable
pressurs appeared to be created by the ges emitting fram the ground .
Temperature on this day and tke previous day was 100 degrees Fahrenheit
in the shade (meximum), and greund temperatures were stated to be from 11D
to 120 degrees Fahrenheit. Due to the mumerous cars of bauxite on the
tracks to the east of this leocation, and the fact that it was too early to
switeh these cara, no action could be taken wntil the arrival of the dapot
farce at QT30. FPlans wera Immedintely made to awitoh the cars out and
‘run a hose from the nearest firs hydrent, some 250 £+, away, to wet down
. the entire area,. : :

At 0800 large fissures developed in the earth, and at one point
considerabls collapse of the earth's surface took Place. At OB1S water
was pourad on the area {See Zxhibit B}, This was continued urntil approx-

lmately OB3C vhen an earth dam was thrown around the periphery, The i

\J}égegfng
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N & 56 163

Pt o/

\ .
Therma]l Decomposition {Spontenecus Combustion)

tmpregrite CC2, ({Ccot'd.)
et ¥emphis CGenerazl Degot,

entire arsa was filled with water to e depth of 2 f£. and allowed to soak
sate the subterreneen fire. ({See Exhibits € & D).

This earth ésm was £illed twice daily thereafter, sn? kept filled 0
at all times with & minimm depth of 1 ft. of water. Daily obesrvation
or. 31 July, } august, 2 August, and 3 August, indicated from Sutbles
percelstiong through the wWater surface, that soms combustion $till existed.
Cn 4 iugust 1947, at 1400 hours, the bubbling hed apparently stepped
sxeart for an occasiormel budble. The practice of keering the pocl full
of weter was continued and on B August 1847, it was decided ithat the
spontensous cortustisn hed stopped. As & metter of praceution, wmter
wes kept in the poel over the area lor the zex%t 24 hours.

The purcese of this report is to bring to your atteation the fact
that it appears, whers high ground temperstures exist, andfor minkmu
coverage of 4 ft. is not meintained, that thermel decempesition of CC2
(er ZX2C3) may Sake place. It is desired further to poiat out that the
introduction of foreiym subgtances, where CC2 {or XXCC3) is buried, may
elso be the cause of spontencous casbustfen and the resulting combustion

of COZ.

4 TIncla.
Sxhitits 4, B & C,
in ﬂup};.
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Condttiom {n sccardance with &% 755-§, Appendiz 1, pers 174, of
11 as. Setmusting Reuip., Ser Gas Téewtificaticn, M1, Stock Wamber
§910-368-6153, (1 ea. CRC 1; 10 aa CIC 3), located at your depot
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HEASGUARTIES
presersrasrsistsiisittrbesid
JE /oy /m ik

EFDICAL DIVISICH
2 Augmat 1946

SUBJECTs Eeport on lustard Gas Burny at‘!imphin, Temmessas Iran
13 July 1946 %o 29 July 1346 -

TOs Chisf, Medlesl Division, C.¥.3.

1. By arder of Far, 1, SO 145, C9C, Edgewocd irzenal, id. dated
1, July 1946, the umisrsigned officer was assigned o temporary duty
4 the Army Geperal Depot, Memphis, Temnoszes from 0045, A5 July 1546
to 1305, 29 July 1945. & partial repart on mustard gus casualtics
i Memphis, dated 18 July 1946 has boen submitted to the Chiaf, G5,

2. 4 technical report on the incideni wll be sumitted Lo the
Chief, G3S by Ealer Otto J. Spahn, Jr., 9, Chemlcal Rarfsre Suzply
. Qfficer at the Depat, Najor Spshn was in charge of the operatian,
supsrvising the work of four (4) (NS officers and CiS enlisted mon
xho wwentaally nusbered forty-six (46). Forty (40) of tho emlisted
nen sod twel{2) of the affioers. were Ifrom Quard and Security Division,
Tdgewood Atgenxl, ki, There were six (6) men amd (1) efficer from
Buntsville Arvenal, Alsbama, ,

oe T deseribed, the iscident rosulied =hen mustard gan
wag found 1o be leaking froa thres (3) boxcars in the dlysowrd racific
R.H, yards, shorily after their trmuafer fran the Frisco yards at
0240 m 13 July 1945, The leaking cars were three (3) b of elight
(B) emtalning a shipment of mustard gas in Gemman incendiary bash
casicgs, loaded at Theodore, Alabems, ard emrcute to Baldwin,
Arkarzus (7ine Bluff Arzemal). 7wo (2} other cars from the ariginal
casipmient mad been set off previcusly on account of leakers. Inly
ms (1) Cuard ard Socurity wan (Pvt, Stanley J. ¥orcnowlcs, Ré
46073938} remained with the tysin and he was 1lncapecitated by zustard
burna of his eyes and log. ’

‘., hhen the leaking cars were discovered, they weore rapldly
tranaferred back to the Frisce yards and-thence intc the Army Lepot
yards mzore they wers ralatively isoclated on a apur of track acjacent
to the Sglvage Yard., Tho area approximetely 150 yde, in widih along
each side of the track wea zade & prohiblted ares, protected Sy road
hlociks and by eivilism guords when available.
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The pericd frac 13 July to 18 July wea dpent in decche
tarination of the affected areas in the Depot, Mlpscurl Pacific, and
Frisco liallusy yards. The rosdbed of the Frisco Linea between
Keuphis end Amory, liss, was inspected for pospible comtamination 0
by the undersigned officer on 17 July. The trip was mads on 2 two-
man motor car during the hot part of ths day, fraa 1100 to 2000. AL
eaah of six (6) polnta where the train had stopped on the morning of
13 July, the readbed was traveraed m foot ¢n each side of the track,
for a distance groater than tho estimated length of the train, The
1) detecter kit was used at theae polnts, with pixty (60} atrokes of
the purp, Ho evidence of contamination was found. The underaipned
officer was accempanied by Frisco roadmazters, o, R. Trower aml
J. EI l'-ﬂm.

n 18 July 1946 unloading of the timee (3) leaking cars
was begun, after the fiwe (5) apparently intact cars had been oant
&1 to Plne 51lnff Arsensl, At least ons (1) of the cars was obvicusly
‘very poorly stored, and it was & very diffiocult task to remove ths
50C kg and 250 kg bombs without pdequate tools amd without men trained
for that kind of work, It was impossible to ssy exactly how mary
leaking bembe were removed froc the cars becauss there were sovoral
cbvious ones &nd many questlienabls cnes. In two (2) Llnatances there
wore largo renta in the seams of the honbs, with st least 758 of the
mugtard spilied on the floor in cno c¢ase; in the cther the spilling
the legs of the workers when they onknowingly turmned the

bambe were stacked in rows on the pgreund eute
doring ths naxt few days, many new leskers appsared
was clally trus befcra the cratss were icod

cur (24) large {500 kg) and five {5) s=mall
(250 kg) bocha had to-be destroyed, The intact bombs were relcaded
boxotrs, the opersticn being completed at 1545

3. The oaly serious bumns incurred at Mamphis were mmong the

allitary porsomel sngeged in bemb hendling operations. Kr,

Guy Roris, Frisco conductor, was hospitalized at the St. Joseph's
Hospital, Kemphis, but waas exposed to the mustard at ioary, Riss.
(see preliminary report to the Chisf, GiS) 8ixtesn (16} othar '
civilians, (three (3) employcos of the Friseo R.HK,, three [ )
egployed by the Elssouri'Pacifioc R.H,, and ten (109 civilian
employeos of the Army Depot) had minor burns, actuslly or allegedly
due to mustard gas exzposure, Two (2) %5 enlisted men were hoapital-
ized in Mamshia afier being buwrned smroute, Seventeon (17) others
were burped at Meuphis seriously enough to interfere with dutles,
- A brief dascription af cach case 1 listed in the mppendix, .
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L« Burns of ecivilians opecurrsd smong those who had teo work
“toy close to comteminated arens for long periods of time or w=ho
wore exposed to hiph econcontrations of wimd-borpe wapor. licst of
these were guards posted gt the periphery of the area, Twe {2}
reilrosd men had to work cleose to a badly contaminated track in
tha Misaouri Pacifie yards, e (1) Depot Tralmman suffered mild
burns on his legs wien ha walked through tall grass pear the ot
tazinzted ares,

£, Mustard burns of military personnel occutted bocause of
inexperlence, lack of imatruction, defectlve clothing, aml care-
lessneas. Of thirtyeone {31} men sent directly to demphis from
Edgewocd Arsenal or Huntsville Arsenal, feurteen (14} stated that
they bhad had no instruction in GiS procedures such &5 docon-
tanination and firat ald; the znjority of tke fourtean (14) had
recantly ooapleted basic training, Ths sams charge of inexperlence
aust bo goplied to soze of the offlcers in charge of tha operation;
on one pcodsicn the men were asked to wark inside s conteminated
car without adequate proteciim; a3 & result several nen wer¢ burnod,
This wae an error of - Judpment resulting fram inexperlenca.

Arter the first grop of man -were burned, 1t was found that
miah of the clothing eent from Fdgewood mas dafective. There vore
holes of varicus sizes in both outer garments and underwear. It
wae determinad that icpermeable suits should ba worn in all
operations arcund the lesaky bmbs, O(ne man in each grep wis .
assignod the task of inspecting tha protective equipment of all mem
going inte the danger area,. In edditlon, each man thorcughly
inspested his clothing before putbing it on, mad the afficers mede
frequent checks of protection. Wearing of impemeable clothing
mrohibited most daytime cperaticns on aocount of exosssive heat
{gco a-pended table Ho, 2) and slowed down night cperutiang,.

Instruction wae given $6 the new man betk informally amd
in two (2) short fammal eessions, In apite of these precautions,
men contimed to be burmed, usually because the suits wera -torn
or the urotective rubber coating woras off, Mest of the bwrna were
arvand the knees. Examination of many of the imperssablas suita.
before they wete 1spuad to the men revealed small rips in the fabrie,
dencded zreas, ete. Scme of the sulte were faolded into s pummy
zass which oould not be opened for wear, Sacples of clothing were
saved 1o demonstrats thesc dafacts.

6.  Military persamel wore hospitslized at the Station Haspital
of the Fourth Yerrying Group, ATG, about 3% miles frem the Depob,
A majorlty of those turned did not require hogpitalisaticny they
ware kept on light duty and treated in quartars, e (1) of the
lattar developed & right radial perve parslysis one(l) weck after -
incurring mustard bvurns . on his leza and upper chest. All patients
in the £tation Hospital were seen by the mndernigned twico daily,
The Kenncdy Veterans'! Hospital aml St., Joseph's Hospital {one
patlent each) wore visited every two & three days, Civilians
with mustard burna cr possible mustard burns were seen and treated

3
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at the Depot Dispensary or io tholr homes, The Dispensary wos oper-
ated by Capt, Harschel Shmilman, MC with the gid of two nurses and
' B gecrelary.

T BW

(a) - Thirty-twe.(32) individdils-inourred injuries of .
varying séverity from laaking mustard gag at Memphis,
Tonn. between 13 July apd 29 July 1946, Thres (3)
mare, hospitalized in Newphis, and & feurth (Lth)
seen by the undsraigned at Byhalls, Miss,, ware
exposed to the ges st doory, ¥izs, - ,

(b} Eight (8) military persoanal had to be admittad to
hospitale; eleven {11) wmore were sufficiently burmed
to interfere with dutles anl to require treatmant,
Thres {3) othere mad very aminor burns not-interfering
with dutiea or requiring treatment, These are not
incluwded in the appexdix,

(¢) imly cne (1) civillan was wericusly burnod (Mr,
Guy Horie}. - Sixteon (16) cthers had minar hurns or
skin losions reasonably attributahle to exposure Lo
mstard gas, Ro oma lost more than throe (3)
deys of work and in the opinion of the undsraimed,
there were only two (2) or thres (3) individcals
who could justify staying homs even that lang,

(d) %hs operation of transferring the bazbs to clean
cars was dalgyed by several facters, Frogress
hthpﬂﬁttndmmhrgdabytrmlmﬂm

. singe theys mas no specisl equipment or trained

perscmel for the taak, The bomba ware moved largely
by man-hardling, very difficu}t umier the conditicns
existing, Defestive clothing hindered the operatian
by leading to lncapacitation of persmnsl and by
{impairing merale. Impermasble suits made day oparation
imposaible and aight cperatica elow, Four (4) msn
in ons night had te b returned to quarters suffering
from heat sxhgustlioa,

8. IHscozendaticnm

(&) Steps should be taken to prévent the shipmant af
cargoes such as tho one cauning the trouble at Moblle .
ard elsewhore, I1f pimilar ahizments are enrdute,
they should be deatroyed at ses, 1f possiblae, If these
steps ware taken, thers would be little need for further
recmmendatioms,

4
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(b) Guard gnd Sscurity teams should be organised for tho
pandling of emorgencies such as the ona ln Marphis,
since the sams situation could develop if a traloe

. : load of Amsrican chemiea)l munitions were wrocked amd
mome of the centainors ruptured. The Cuerd and Sagrity
tcan should be respenoible for the cperatlonm, with
€lose cocperdtion with locsl authorites cn the caxnard
lavel. .

Provisicns ahould be m=de for adequats instructlcn
snd training of team members in perscual protection
and first aid os well as in area decontaaination,
mnition destroction, eta. : :

Tesms shenld be provided with better protective
eguinzents this means larger quantities ard bettor
gquslity of impregmated aml inperpsable ol othing,
wore up-to=dats comfortable gas saeks, larger
supplics of ES olntmunt and. first aid kits, ete,

The first sid kit should ba re-evaluated in the
14ght of recent experisncesj sach kit should saatain
a copy of TME-285 for the uss of doctars oo the

'ﬂ,agumm,n&nnightwmlm"
wreck which killed or injured the Quard and

Security detall,
}.w.,u(. hobustint

JAMES L. WIITTEZOIROER
Captsain, 4.6,
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AVENTTE IT

CASE HISTCRIES OF WRISTARD HUHNS

CASE 1. COuy Borle, 48, Prieco condnotor, burned while settlug oif &
" leaky car at Jigbee, Xlsa., hosplialigaed at Si. Josepn's hosplial, ‘ecphias,
with mild eonjunctlivitis, muitiple first and second degree Lurne of both
legn from the mid thigh doewn, some third degree areas oR Loe toen oI the
right foot, There were several ¢gcond degres burns of the right Iorearn,
wrist, and Mand, with posaibly & small area of third degree on ihe lure—
arn; there was first degree burn of the upper part of the chest, wiw
several ecall arvss of gecood depfee below tha right pcupnla. Av Lie end
of & week the eyes wore entirsly healet, and aflar two wesks aost of tae
turns on s lert lag wers almogt healed. liospltsalisation durasion is
sstimated at 3 to 4 weoks with digsbllity of 2 to 3 wontha, depending on
the rate of healing of the third degree burns and tie pocsible necessity
of aldn g:'mw'

CGASE 2.  ¥. Y. Jackson, Pripco car inzpector, was exposed W cus-
tard when be exaoinod one of the leaky curs when it was returned io the
Frisco yards. He recognised the edor, left the oarea amd took & sirong
soap bath witiin & matter of minutes. [ doveloped some rednase ol the
eyea, alight turning of the feet, and a amall blister on his lower lip.
The firat two symptome disappearsd within 2/ bhours and the blister dried
up ancd hoaled within & fow days. lNo tinme lost. 3

CASE 3, J. 4. Hart, Fripco enginear, was exposed to the gee wisn
hin engine passed thes leaking cars on 13 July 1%40. he estimated the
contact at 2 to 5 mimtes., lia had a slight tenporary burning o1 the
noae at that time, and next morning noted an increase in nusal and
pharyngeal secroticna. The nature of the phlogm could net ba desarided.
yr., dart alsc stated that ke hed & burning gensation in nle throat and
¢hagt. Shysical exemination on 20 July was negativae.

CASE 4. Jona Parker, irisco Rallread employes, was exposed o
muetard vapor at Amory, Hisslissippi. ‘Ywenty-four Lours later le deval-
oped & blister ona centizeter in diameter on his left wrlet. e lad no
otimr lesions when peen by toe undersignad orlficer on 17 July iY.l.
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CASE Ce O, Coke, Jr,, employee in the lHssourl Pacific Rail-
rond at lamphis, wes exposed to snstard vapor slomp the contani-
rated track om 15 July 1946, At approximately the sems tize he noted @)
pauses, hoadaohs, fever, and a blister on his left small toe. One
our latsr worenesn developed in the laft groin, Three or four houra
later ha developsd tearing and burming of his eyes whh persisted for
about 44 hoursa., Examiration by the undersigned offleer at 1LEOO on
15 July revealed fever, sllght omjmotival injection, enlarged tender
iysph nodes in the laft ivguinal region, He had dermatophylosis with

an inflamed cpen blistar of the laft small tos. This patismt was
treated by the Company physician, Dr. James O, Qorden, with local
troatnent to the toe and sulfathiascls by mouth, Fhen seesmpgain by
the wndersigned officer en 18 July 1944, the syes appeared normal,
There was obviously o eticlogical relatiocnship between the exposure
0 mstard vapor and the affeation of the toe,

CASE &b, Filllam N, Fillis, a worker In the yards of the Yissourl
- Pagific, was exposed to mustard vapor from the contaminated track en the
night of 14 July, He developed vomiting, headache, burning of his eyes,
and itading of the akin on his lege. Then sesn by tha updersijred
officer on the aftercoon of 15 July he had moderate eonjunctivitis and

alight erythesa of his 1ega. Two days lster he appsared perfectly
norm=al,

"GASR 7, J. H. Bmct.h an anployws of the {lasourl Pasifie,
chacked aiyr couplings oo the leaky cars am 13 Juiy wesring a pgas mask
and rubber gloves. &y later developed buming and redness of the
anterior part of his neck and a small burmn on the right forearm, Thasa

findings had completsly disappecred by 28 July.

CASE 8. Joseph P, Stevens, crane operator at the Army General
Depot, was axpoged to wind-bornme vapor cn 15 and 156 July. lle noticed
slight burning of his eyes and marked itehing and buming of hla fore-
arcs, Examination en 16 July revealed slipht erythean of the forearcs,

Luther 4. OQoins, & exzployee of the railway in the Dapot,
was engaged in switching operaticne in the vielnity of the leaking
mustard bonbe o the evening of 19 July, was exposed for a total of
atout one hour, and one hour later notlced buming of hls legs. At this
tima he washed his lege with scap snd water and came to tie dispemsary,
He was treated with caliming loilon and when seem on &2 Muly his lego
Alpeared normhl,

CASE 10, ECedferd Lowe, Depot guard, was expored 6 wind-bome o
mustard for aix and one-kwlf hours on the aftermoon of 20 July, vn the
following day he notlesd burning of his neck and zose, Tthese symotors

hed disappeared by 28 July. Physical examination on 20 July wus negative.




CASE 11, BEugone B, Thomas, Depol guerd, was expesed to mustard on
13 July. Hs developed a blister ona cantinetar in digpeter on thae dorsum
of the foob at the bess of the laft great tos. The blister was troated
tithpstrnl&hdﬂ:dnguditmﬂﬂthﬂlﬂdwzﬂm.

CASR 12, m.r.mmmmmmmmmm
mmwmwafmmmdmmmmnrmlm
11p which was secn by the undarsigned officer on 20 Jily. The lip then
had the sppoarsnce of a crusted arosion. :

r' CASE 14, D, B. Stubblefield, Depot guard, was expoted to vapor

mnporhﬂofumﬂdmhagﬂ.nﬂnaliw. Cn 20 July, bhis eyes
began o tear and bturan. Examination on 23 July showad plight conjuno-
tival injecticn and ineroass in sscretlons. e ayes wore much improved
18 )

by

, GASE 15. F. i. Pise, Depot guard stationsd asar the combacinatad
ares on 18 July and subsquently. <n 24 July ha first noted itching mad

. lunﬁngumudpiqﬂn-uhuﬁummmumhnrmm.
Paxmsination on that cats revealed 10 pinhesd-siss pepulsa on the back of

hiz left bandj there wes no erythena, -

CASRE )6. Jolm B, Caswall, Depet crane cperator, was sxposed 1o
austard vapor briefly on the morning of 24 July. He shortly noted un-
mmhﬁnﬂonﬂhumstmmmntimddmfhummba—
caxe worse &t night, interfaring with his sleep, iils ds stock together
in the marning, Emmination at 0800 on 2§ July rovealed alight but
dafinits hyperemia of the conjunstivas. Two days lator hia eyes were
slightly imroved. :

- CASE 17. B. F. Johnson, Depot guard, worked around the contaminsted
aress daily after 13 July. ©n 15 sy he first noted burning of "hio eyes,
lipa, axd bmcks of his hapds. these syuptoms cantitued and his eyen wore
atuek ahut every morming. Bxauination on 15 July revealsd no lesionn of
the eye; the lips wers dry but not ‘bilstered, Thare was one 4 millimeter
red area with a cantral hligter in the palm of ths left hond apd twe -
smaller red arves on the back of tha right hand.




|
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CASE 18. Sgt. Abrabam Stelnberp, ASH 12007639, mecber of the Guard
and Security detsil on the train, was hogpitalised at the Station
Hospital of the Faurth Ferrying Group after being burned anroute ta 0

Memphis. lis had & mild conjunctivitis and trochsolronchitis. Sefore

leaviny uobile e developed plight coughing and exertionsl dyspnea which
bacame aggravated Yy ths time the train reached Amory, Miesisaippi. His
voloe Lecoms hoorse and his cough worte. iHe developed alight pain in the
laft sido of hic chest. Aftor sawven dxyw in the hospital his eye and
lung symptoms hed disappeared and he ®8a ready for diacharge.

CASE 19. Prt. Stanley J. Yoronowlos, BA- 46073938, membmr of the
Quard and Security detail on the train, suffersd mustard burns of his
left fooi wkile decontaminating near Altceville, Adabsma, on 12 July.
lie vao admitted to tha Kemedy Yeterans! Hmpiul on the moruing of

CASE 20. ©Pfc. Jemes Davis, OA 33914819, was exposed o0 mustard
while wloading & cArload of loaky mustard beisbs on the night of 1B July.
He was wearing no impregnated underwsar. At 0800 on 19 July thare werw
splotches af erythens arcond both koees. 4% 20 ef the sane day the
thmmmmmwmkm,

]
g
;
E
i
Ry

perains
had disappoared. m-nmnnnppamilunlnwrnrﬂmtﬁm
perve paralyels and the patient was adsittod 4o the Btatlon Hoapital,

CASE Z1. Pfc. Bernamrd W. Thompeon, BA 043137, werked in the
contaninated car en the night of 18 July without ixpregnated undsrwear.
During the succeeding two diys he developod wultiple first end second
degrea burng of his srma, legn, snd the upper part of frunk and
ganitalia. &ie had oo pyntemic symptoms except love of ajpetits for
two days. The htlisterod areas on extrenities were bandaged and he wan
allowed to continue light dutles arvond the harracks, The progress of
hip infuries wan uneventfiul. .
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: 22, cpl.mF.Bupmm,nSHmmm,me:pamu
mustard during the car unloading operstians on the night of 1B July.
re oo impregnated underwear and latar found a small hole in the
of his izmregnated trouperm, Ba poticed a barning gensatien of
laft thigh Gt about 000 on 19 July; be contioued working notil
0500 without change of clothing or decoptanination. Than sesn &t
0500 he had marked erythems of hia kneas and laft thigh with & large
pﬂaindmbndmmmlmtn—ﬂﬂ:diorhiahﬂ tid ghe
Krythepa also involwed the genitalls., iy complained of pauses,
voziting, weaknoas, &nd pain on tha left thigh. bs wae adritted to
the boapitsl and want on o develop extonsive secomd dagree burns of
Poth lower axtrenltiss and genitalia, There wwre flrst degree burns
of ks tiank and neck. e developed a yery mild conjunctivitis whioh

lasted oply ons dEy.

CASE 23. Pvi, Elvin D. Hoas, ASH FTELLA?, was expoed to
sustard oo ths hight of 18 JAdy whan be worked in tha contaningted
car without bemafit of izpregnoted wnderwear., During the following
day hs developad extensive first end second dagree tarns of ths larpge
part of Lis entire body scceompénied by Deused, vomiting, fever, And
malaiss. Aftar hospitalisation be contizued to feel 111 for shoud
3 deys and developed vesicatlon over large areas of toth lags, lower
alxiomen, and left {forearm apd wrist, First degree nrpa ware largaly
confined toa tha fyont of hia trunk and neck. His prozress in the
hopsital wis satisfaciary.

CASE 24. 1st Lt. Chirles A. Meysr, 0=1037877, was fresly
exposed to mustard vapor An decontaminating and voloaditg operaticns,
Ip epite of nild inflanstion ol tho eyss baginning on 14 Jaly be did
oot vehr & gk mask. On )19 July his eyes were 80 bad thet he had to be
adnitsed o the hoapitel., in addition to the mustard vepot ho WEE
axposed o bigh concentratiens of vaper from DARU and Lleagh.
Examiration of the eyes op adaiseion to the hospital reveslod noderatso
imfleoation of the bulbar and palpebral conjunctivee. There was markad
photoplticbia, buy no avidencs of oornsdl involvesent. Under routlne
mwmﬂm-uupm:w“umnmvdmm tha pabtlant
was ready far diocharge on 27 Jly.

o pustard vapor when Acoompanying a shipment of 3 carleoads
of musturd to Buldwyn, irkansas. He had previcualy hed severa mcptard
burns at charlegton, Soutn (ardlina, within the month preceding. Within
24 bours Le developsa sevare generelissd pruritus kccompapled by
generaiiced erytlece and odems af ihe skip with nusercus ereas of
exudntion and crustinyg abont the face, neock, tnighs, mttocke, and
trunz. - This wap apparcutly a hypersensitivity reaction tc =uatard,
Except for inability to.tleep the patiant felt fairly wall so ho %BE
gllowed io retorn home on twha 22nd of July to be aduivted w Lhe
Stetion lUospltal &t Zdgowood.
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CASE-20, Pfe. Raymond Dofrate, FA JL48604E, was erxposed to mustard
on ihe night of 18 July when bhe worked in tne oor wiihout impregnated
alerwear. On 20 July be lpd moderately severs erythens and edszms of the o
anterior pert of the neck and a small bliptar just below the left inee.
Do 22 Juiy he dovelopod erytheas of the toesa of the lefs feot and a
nligter about 4 contimeters in ciameter on the latoral aspect of tiw left
oo,

CASE 2‘?. Cpl. dehn ironwlone, RA 42152089, wan exposed o mastard
at 2300 en 18 JAly. After sbout twenty mimutes working in the car he
oollced burning of hiis syes, nausas, and womiting. Hy VSR be falt well
oxcept Jor the burning of hls eyes amd plwiophebls. (n-treatmonl of the
eyes with g e-drops ond dark ploagses thelr comdition repicly loproved
anu there =88 ne intarfarenco wlth light duty.

CiSk 28, 2Pvt. Anthony Horelk, &OU76070, developed burming of his
ripht knee on 24 July arter working in tie car in imperneshls clothing.
Kthouph Blisters doveloped on tho knes the patient wns allowed to
contime light dutles.

L‘ASE.' 29. Prfe, Oral S. Tillaan, RA 37820284, dovoloped Hliisters on
kle right wrist on 25 July afier helplng t6 decontaginate A man who was
splashed with liquid mustard on the night previcusly. hidditional pmall
blisters devaloped on the ﬁ.ngers of tho left hand but were not of mush
CONEOTUenca.

CASE 30. Pvt. Jeroma A. Scimits, BA 46078106, developed small
bllstery on the doresum of the left {cot and abowve the left ankle on
25 July aitor working in the car in imperceable clotbing on the night of
24 July. Un account of tha location of the blicters tiere was considerable
interforence with performance of duty.

LCASE J1. Prh. James A. H. Kaon, 40076225, wore impermcable clothing
on the night of 24 Joly and noticod redness and bLorning of his loge efter
2 or 3 hours of ®ork, He comtimued working, nowever, without decontasni-
petion or change of clothing. Jevaloped nauses and womiting angd (els
quite i1}, Exeoinntion the following. morting showed diifuse erythens
aof the legs, genitalia, and left forearm. Toe patient was adalited %0
the Station lcopital where some of the reddened ureas on the legs went
on tu tlister.

GASE 32. Pvh. Vito . Zreol, LoU76163, firet noticed redness angd
. burning of bis right knee after woriking in lopermusble clothing durlng
the evenlog orf-24 Jdy. Risters appeared in this area on ithe following
day. ‘inere wes poderate inpairment of uuby periformance. .
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CASE 31 m.mn.m,maswmammumm
the laft large toe and the lateral pars of the right foot And Tight Icree
in epita of the Iact that in the previots night's opersilion avery ftom
of protective clething was new. ias sum bad vory liitle igpairseat of
duty perforninco. . : ' :

CACE 4. 1st Lt. ::3; G. Pittinger, A O-38778, was exposed %o
pustard yapors imtermit -

siin of bis chest. Thase Enptans gracduslly bacse worse apd on 2% July
his eyes bocane very red, He did not wear ful} protection natil 25 July.
Fxnmt naticn on 25 July revesled reduess of the pcrotal ekin with szall
areas of exvdation. Phore wore chefed Aress on adjacent surfaces of the
shigha, ‘Smre wero gxfoliating arcas in both mtecubital fozass, axillaes,
spd sround the neck. There was modsTaie conjunativel injectian. The
officer was treated and confined to quertsrs for 3 days. ,

angeged in deecnisalnaticn snd enpilylng leaking bombe, La vorked under
tha direction of Mr, Hatasserin of Pine Eluff Arseanl and wore Do
protaction except for ons day. Be rardly wore & misk. Ihe eyco wore
slightly iritated for sevaral dayo, such warss ek the moraing of 26 July
at which tine he was reroved from (2125 L e :
CASE 6. Ffo. Lamrunce Mason, Ri 38592643; worked with Ple. Tigp
on &he day.ehift in Mph sustard concentretlons withoat the benslit of
protective clothing or paszk. In addition to muatard he was eapoaesd to
. DAHC and bleasch. unMJuhha'dnvﬂQpMamwwhﬂnhhw
grew worse. o 23 July bs noticsd rednoss of his ayes wideh Yikewiss
beears worse on tho following day. Exsadnetion on 26 July revesled
moderate edesa and marked injection of the conjunctivas, The lugs
contaired pticky rales an? prolangatlen of sxpiration on the right sids
postericrly. The potlemt wad sdnitted to the Station Hoepisal, with &
noderately cevere tracheobronchitis end conjunctivitis. C
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significant environmental contaminant only locally for relatively short
periode of time.

e. Chlorinsted Lime, BTB, and STB. Chlorinated lime has the approximate
chemical formule CaCl(OCl)-4H,0, and is also referred to as bleach end bleach-
ing powder, Supertropical bleach (STB) is made by mixing calcium oxide (lime)
with hot chlorinated lime. Calcium hypochlorite has the chemical formula
Ca(0Cl); and is commonly referved to gs HTH. Other names for HTH included
calcium oxychloride and bleaching powder. ’

(1) Chlorinated lims, STB, end HTIH are chlorinating agents. Chlori-
nating agents have been uged to decontaminate mustard, Lewisite, and nerve
agents. Chlorinsted lime was the most commonly used decontaminant used during
WW1 [HMankowich et al., 1970a].

{2} When introduced into the enviromment, thece inorgenic
chlerinating agents will react and yield calcium, chleride, and hydreoxide.
Naturally occurring orgenic compounds in tke eavironment will be oxidized by
these chlorinating egents. The hydroxide will be neutralized in so0il anod
ground water, and neutralized and diluted in surface.water. Envirunmental
impact from use of these chlorinating agents is expected to be localized and
short term.

£. Sodium Carbenate. Sodium carbonate has the chemlcal formula Ra;C0,
and is mlso krown by the name soda ssh. The Army hes psed sodiuvm carhonate as
a decontaminating agent for G-agents. Tke decontemipation 1s threugh alkaline
hydrolysis of the agents. The potential environmentsl impact related to the
use of sodium carbonate as & chemical decontaminant is small in most
gitustions, and would be most significant if neage resulted in very high
levels of scdium in ground water nesr water supply wells.

g. DANC, The decontzminant DANC was an organic N-chloroamide campound in
solution with 1,1,2,2-tetrachloroethane [Mankowich et al., 1970b]. DANC was
an ebbreviation for Decontaminating Agemt. Non-Corrosive. At least two
orgenic chlorinating cempounds heve been used in DANC. The first used was
¢Ci*®, and the decontaminant solution was referred to es DANC(M3). The second
used RE-195 as a chlorinating agent, and was raferred to as DANC(M&). The

latter solution was the more commonly used decontaminaunt, and when literature
refers to DANCG, it is DANC(M4) that ig being digcussed. RH-195 was the
military designation for the compound 1,3-dichloro-5;5~dimethylhydantoin,
which is. a white powder. Solutions of DARC typlcally contained 80-95I by
weight 1,1,2,2-tetrachloroethane [Mankoswich et al., 1970b]. The solution
ingredients were not mized until ready for usa. The decontaminant DANC is
‘obzolete and is no louger used, ) ’

Mrpl ig an abbreviation for chlorinating compound number 1. The
identity of this compound is not ¥mown, but it is lmown to have been an
N-chlorosmide.

1?7
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{1) The decontaminant DANC was a chlorinating agent and has been used
to decontaminate mustard, Lewisite, VX, and other agents which can be
destroyed by chlorinmtion. DANC wes oot effective against G-agents.

(2) The use and introduction of DANC into the enviromment would have
invalved the solvent 1,1,2,2-terrachlorpethane, the N-chloroamide, acd the
amide. The H-chlorcoamide, baing an oxidizing agent, would have been reduced
in the environment, with the amide being the expected degradation produoct.

The most sipgnificant impact from the introduction of PBANC into the environment
will be due to the 1,1.2.2-tetrachlorpethare. Bechuse the use of DANC was
widespread and common, its past usage provides high potential for long term
impact on ground-water quallty.

(3) A mixture sgimilar to DANC formmlaticmk wmas the 5-210 suspensian
formulation. This mixture contained 1,l-methylenebls{3-chloro-5,5~-
dimethylhydantoin) (5-210), tetrachloroethylene or tetrachlorcethane, barium
hydroxide, Aristowax, and potazeium oleate.

b. DS-2, 7The decontaminant D5-2 was developed around 1960, and contains
70 wt % diethylenetriamine (NH,C,HNHC,H,NH,), 28 wt I 2-methoxyethanol'!
(EOCE,CH,0CH,), and Z wt I sodium hydroxide [Davis et al., 1975). The
Z-methoxyethanol serves primarily as a solvent for the mixture.

(1) Thies decontaminant is effective agalnst mustard, G-agents, and
V-agents. The reaction of D5-2 with mustard is-fast, but not as fast ag with
DANC {Fielding, 1984; Davis et al., 1975]. D52 decontaminates mustard by
eliminating HCl from the molecule. The sodium hydroxide in the D$-2Z mixture
accelarates the dacontamination reaction of diethylenatriamine with mustard
[Jeckson, 19&60].

{2) The organic constituents of DS-2 ara water soluble and undergo
biodegradation in the envirooment [Benford and Wenz, 19685]. The
diethylenetriamine may undergo microbisl induced reactions te produce
nitrogsamines.

i. CD-1. The decontaminant CD-1 is & mixture of 55 wt 2
monoethanolamine, 45 wt I 2-hydroxy-l-propylemine, to which ip added 2.5 wt 2
lithivum hydroxide hydrate [Davie et al., 1975]. CD-1 ip effective against
maltiple agents Iincluding mustard, ¥X, end GB. The decontaminant reacts with
mustard by elimipating HCl from the molecule, as does D5-2.

. j. £-8 Fmulsion. The C-8 emulsion is also referred to as the Improved
Chemical-Biclogical Agent Deconteminant (ICEAD) [Benford and Wenz, 19851, The
emulsion contains approximately 76 water, 15I tetrachloroethylene, 87 calcium
btypochlerite (HATH), and 17 emulsifier consisting of caleium dodacylbenzene

“a150 referred to by trademark name of Methyl Cellosolve, a registered
trademark of Eastman~-Eodak Co., Rechester, New York. Another chemical neme
for this compound is ethylene glycel monomethyl ether.

178
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21, ENVIRONMENTAL CHEMISTEY AND TOXICITY. This report section presentes
information concerning the environmental fate aud toxlcity of chemicals which
have been identified as being introduced into the enviromment at APG-EA, or
which are known to be significant environmental degradatlom products of these
chemicals. With this information, an analysis of the potential exposure
pathways and hazard from these chemicals is presented. Not all chemicals
identified in prevlous sections of this report are addressed in the sectlon.
tnly those which are significant with respect to elther quantity or toxicity
sre discussed. Emphasis has been given to those compounds which anmlysis
indicates are most important when erposure and hazard to human heeslth or the
environment are considered. For additlonal information, the reader may refer
to the scurce references. It should alsoc be noted -that several very good
sumnary documents addressing chemical agents have been prepared in recent
yesrz. Durst et al, [1588] provides a very good sumary of chemical agent
decontamination end decontamination products. The fical programmatic
environmental lmpact statement for the chemlcal stockpile disposel pragram
[FMCD, 1988] containe an appendix with a very thorough summary of toxicity
information available for the chemicsl agents GB, GA, VX, H/HD/HT, and
Lewigite.

a. FPhoegene. The compound phosgene ie an eaaily liquified pas which has
an odor like new-mown hay, moldy hay, or cornm when dilute. Phosgene has the
chemical forpmis COCl, and s molecular weight of 98.92. The CAS number is
75-44-5. Other chaemical names for this compound are carbomic dichloride,
chloroformyl chleoride, carbem orychloride, and carbonyl chloride, with the
latter name being thke most commonly used altermate name [Hawley., 1281;
Windholz et al., 1983). The military abbreviation for phosgene is (G.

{1) Tsage Information. Phosgene wae produced and stockpiled by the
US Army as a chemical warfare sgent. It was also used at APG-EA as a raw
material in the production of the clothing impregnating materisl CC2 and the
pilot scale manufacturing of the agent GB. Phosgene is also commonly used in
the chemicsl industry as a raw material in the syntheeis of eorganic compounds.

{2) Physical Properties. The liguld density of phosgene is 1.37 g/ml
at 20°C and the vapor denalty relative to air 15 3.4 [Elbler, 1%42; US Army
Edgewood Arsenal, 1974]. The freezing peint is -128°C and the boiling point
is B8.2°C [Hawley, 1981]. The vapor pressure of phosgene is 1180 mm Hg at 20°C
[Eibler, 1942; Sax, 1984). The wapor condenses at about 0°C to a clear,
colorless, fuming liquid [Windholz et al., 1983]). It decomposes at a temper-
ature of 800° (U5 Army Edgewood Arsensl, 1974].

{3) Solubility. Phosgene iz slightly soluble in water, and is
hydrolyzed. It is soluble in most organic solvents, including banzene,
toluene, glacial ecetic acid, xylene, and common hydrecarbons [Hawley, 1981;
Windholz et al., 1953; U5 Army Edgewood Arsemal, 1974].

(4) Partition Coefficients. Not applicable because of non-persis-
tence.
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{(5) Bydrolysig. FPhosgene undergoes hydrolysls in water, with the
rate depending on the pH. The hydrolysis products under acidic conditions mre
BECl and CO,; under basic conditions chleride and carbemate are formed. The
hydrolyels rete is wery rapid in low pH conditions. Under mormal or high pE 0
conditions the hydreolysis rate is slower,

{6) Beactivity and Reactjon Products. Phosgene iz noncombustible
under normal conditions [Hawley, 1981). It is not corroszive te ironm or ateel
vhen dry, but la very corrosive in the presence of water due to the acid
formed by hydrolysis. FPhoggene reacts wiglently with aluminum, potassium,
soditum, and isopropyl aleohol [Sax, 1984). Combustion products from
incineration are CO;, HCl, and H.0.

(7) Oxzidation. Phoegene is not cxidized under normal envirommental
conditions.

{6y Biotransformetion. Hot applicable because cf non-persistence.

(9) Toxicity. The median lethal cancentration wia Inhalation for
humans is 3200 mgfn?. Concentrations of 3-5 ppm in the eir cause irritation
of the eyes and throat. A level of 25 ppm in ailr is dangerous for 30-60
minute exposures, and 50 ppm is rapidiy fatal after even a short exposure
[Sax, 1984]. The exposure to toxic concentrations of phosgene causes little
irritation and therefore little warning of fatal exposure. The toxie action
of phosgene 1s through the hydrolysis of the phosgene in the tissues of the
longs forming hydrochlorle acid which results in pulmonsary edema. Symptoms of
exposure usually occur 2-24 houre later, and death may occur within 36 hours
after a severe exposure [Sax, 1984].

(10} Analytical Methods. Hethods of ansiysis in water or soil are
not cousidered necegsary because of non-persistence.

(11) Behavior in Enviroomental Media. Phoagene is mot persistemnt in
surface water, ground water, or scil coatelning moisture because af the
relativaly rapid hydralysis. It is also not persistent in dry soil becsuse of
it's high wolatility. )

(12) Summary Discusslon. Becaunse phosgene in not persistent in soil
or water, and because the hydrolysis products are non.toric Bt envirommental
concentrations, the release of phosgene to the environment during previous
activities at APG-EA did not result in hazard to the enviromment beyond 1t's
immedinte toxic effacts.

.. b. Mustard. Mustard is the common name for the vesicant dichlorediethyl
sulfide. Mustard is an amber to dark brown olly ligquid with a garlic or
horseradish 1ike odor. The pure cozmpound has the chemical formuia o
(C1CH,CH,),5, and & molecular welght of 159.08 {Eibler, 1942; Windholz et sal.,
1983]. The CAS regletry number iz 505-60-2. Other chemical names include
bis{2-chlaroethyl)sulfide, and 2,2'-dichloradiethyl sulfide.

1la:
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(1) Usage Informatiom. Mugtard has been usmaed by the military as a
vecicant chemiecsl agent, It was developed and first used as such during Wwl.
various military abbreviations have been used to designate muigtard. During
WWl mustard wes referred to &g 'MO", which was short for °“mmstard oll®.
During the period from shortly after WWl until epproximately WW2 mustard was
referred to by the abbreviaticn *BS", for sulfur mustard, and “DHS®* was used
for digtilled musterd. The abbreviationa *E* and °"DH® were used for
cndistilled and distilled thiodiglycol mmstard during the WWl to WW2
timeframe. Prom that time until the present the abbreviation used for all
mdistilled mugtard has been *H®, and distilled mmstard has been referred to
as "HD*. Mustard has normally been osed by Litself in chemicel munitions,
althongh some experimental work has been done at APG-EA with mixtures of
mustard and other chemicals. The most comuon mestzrd mixture had the acronym
"RT* end wae typically 607 BD and 401 bis([2(2-chlorcethylthiojethylJether (T}
by weight [US Army Edgewood Arsenal, 1974]. HT had & lower freezing point
then H or ED. The actusl product of mustard msnufacturing using the ethylene
and sulfur momochloride which was employed at APG-EA iz a mirxture of
dichlorodiethyl sulfide, colleidal sulfur, polysulfides of mstard, ecid,
gmall amounts of ether, and higher chlorinsted compounds and unsaturated
compounds similar to mustsrd [Carmack and Handrick, 1942; Wheeler et al..
1945; Fuscn et al., 1946a and 1546b]. In addition, the mustard sometimes
contained s significent amount of crystalline or gummy sulfur. Crude mustard
wes typically 55-801 in purity. Distilled mustard wae commonly greater than
902 pure, with sulfur and pelysulfides of mustard being the principal
paterials removed from the crude product. The odor and color of mustard are
in large part due to the impurities. The compositien of distilled mustard
used in chemical agent munitions is roughly H, 92I; free sulfur, 7.4I3; FeCl,,
0.52: EC1, 0.112; aluminum, 0.01Z; nickel, 0.0025I; and copper, 0.00042 [ FMLD,
1988].

(2) Physical Properties. Mustard has a melting point of 14.4°C, and
when. the liquid is cooled it solidifies forming prisms. The boiling point is
dependent on the purity, and distilled mastard boils st spproximately Z17°C,
but also decomposes at temperatures above approximately 180°C. The density of
the liquid is 1.27 g/ml end is fairly independemt of purity. The solid 1s
slightly more demse, with a density of 1.34 g/ml. The vapor density is 5.4
timas that of air at standard temperature and pressure. These walues are from
Eibler -[1942], Windholz et al. ([1983], and US Amy Edgewood Arsenal [1974]).
The vapor pressure of mustard is dependent on the purity, with higher
molecular weight impurities lowering the value for crude undistilled mustard.
Reported valuea for vapor pressure include 0.1l mm Eg at 20°C [Kibler, 19421,
0.11 mm Hg at 25°C [US Army Edgewood Arsenal, 1574], and 0.09C mm Hg at 30"C
[Windholz et al., 1983]. The viscosity of HD is 3.95 cantistokes at 20°C and
the volatility is 920 mg/m® at 25°C [PMCD, 1588].

(3) Solubility. Mustard is goluble in most oils and organic
solvents, including slcchol, acetone, ethet, kerosene, tetrachloroethane and
carben tetrachlioride. The 'aolublility of mustard in water is wvery low. The
reported value for the solubility in water is 920 mg/L at 22°C [Worthrop,
1942; U5 Ampy Edgewvod Arsemal, 19747.

lez



36 197

RCEA facility.Aﬂaenament, Edgevood Area, APG, HMD

(a) The concentration of muetard is water Is limited by relatively
rapid hydrolyeis. Because of this, the rata of solution ia more important
than sclubllity when evaluating the behavior of mumatard in the envirooment. 0
The rate of scluticn of liquid digtilled Levinsteln mustard in distilled water
wag determined by Brookfield et al. [1942) to be repregented by the following
equation for temperatures of 15°C to 35°C:

S = 233.7 x e 1B¥W/ET

In this equation a value of 1.987 is used for B, T la in degrees K, and S has
unitz of gfcn?!aec. The rate of aointien in seawvmter waeg determined to be
lower than for distilled wmter. Measurements of rate of solution of muscard
in seawater have also beet made by Demek et sl, [1570). The rate of molution
in water containing detergents is higher, as would be expected. Another
factor affecting the rate of eolution in the environment will be flow rste in
the surface or ground water. It is likely that the solidification of mustard
At temparatures below it's freezing point (approximately 58°F) will also
affect the rate of solution.

(b} Northrop (1942) found that the aolubility of mustard in water, or
at least the rate of solutlon, was dependent on the concentratiom of thiodi-
glycol in tha water. This is diecussed in e following paragraph containing
information concerning hydrolysis. The polysulfides of mustard which sre
present in significent amounts in ondiatilled moesterd have a soclubllity much
lower than mustard. These polyvulfides alsc reduce greatly the sclution rate
of mustard in water [Price and Bulliet, 1943]. .Abbreviatioms used to
designate these polysulfides of mustard sre HS,, HSy, etc.

(4#) Hydrolyeis. Mustard in scluotlon iln water undergoes relatively
rapid hydrolysie. The hydrolysis reacticas for musterd are:

-

BOBCESEC,CL » 80— EXTLSCHGLG 4 6o LY

The rate coanstant for the second hydrolysis step le approximately 1.4 times
that for the first step. The half.life in distilled water of the two steps
together has been determined to be 60 minutes at 10°C, 8 minutes at 20°%C, and
abour 1 mirpute at 40°C [{Price and Bullitr, 1943]. Lower temperatures and
dissolved chlorides aslow tha rate of hydrolysis [Grant smd Klnsey, 1%43]. In
the situation whero a significant comcentration of thioediglycol ls created,
such as when the ratioc of water to mustard is low, or whea the wnter is oot
well mixed, ae in groumd water, thiodiglycol reacts with mustard asg shown by
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the following equatione [Stein et sl., 1946; Relchert, 1975; Price aod
Bullitt, 1943}

ifﬂzdhﬁﬂ
308,81 o cH;9% C1-
. N
5 |+ BOCE,CH,SCH.CEl0H  — {( 2% )
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This reaction between mustard and thiodiglycol acts to increase the solubllity
of mustard in water [Northrop, 1942]. Tha aulfonium salts formed by these
reactions were found to decompose by hydrolysis in dilute slkaline aqueous
solutions. The salt in equation {3), H'TG, is hydrolyzed with the chlorine on
the ethyl group beimg replaced and ECl being formed. The salt of equation
(4); H'2TG (bia-2(bis(2-hydroxyethyl)-sulfonium ethyl) sulfide dichloride}, is
hydrolyzed with the formatien of thiodiglycol and EHCI.

. {a} The hydrolyasis of mmstard dissolved in water is quite rapid, but
liquid mustard in weter undergoes bydrolyels very slowly because of the low
rate of solution for mustard. Hydrolysis studies with mustard have shown that
the polysulfides of muetard, present in significant amounts as impurities in
undistilled mmetard, sre not kydrolyzed rapidly as is mustard [Fuscm et al.,
1946a). This is probably due to the even lower solubility of these
polysulfides iu water. Both the sulfonium salts and the polysulfides
‘discuseed in thip paragraph are toxic, but not as toxic as mstard. The

“mataré chlorobydrin*? formed in the first step of the hydrolysis of mustard
ia also toxie. ) ’

25ther names for this compound include hemisulfur mustard, 2-(2-chlore-
ethylthio)ethancl, and 2-chloro-2'-hydroxydiethyl sulfide. The British
abbreviation for this compound, CH, was alsa used in tha United States.
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(b)y Studles have alsc shown that the mupterd hydrolysis reaction is=
alsc affected by the presence of other compounds in solwtion. Price and
Bullitt [1943] indicate that a large wvariety of compounds change the reaction
from hydrolysie to metathezis, without changing the reaction rate. Compounds 0
such as thiols or sulfides cormonly act in this mamner. An example is sodium
thiopulfate, in which thicsulfate is substiruted for chlorine.

(5) Reagtivity and Reactlon Products, Mustard will react vigorously
with oxidizing agents, &nd may be ignited. Reactlon products asacclated with
mustard are formed during msnufecturing, and also during decontamination and
disposal. The simple products of hydrolysis and oxidatlon/chlorinstion are
discussed in cother subparagraphe in this report section. dther remctions
related to manufacturieg or disposal which are likely te have cccurred at
APG-EA are diecussed in this paragraph.

{(a) The reactiom chloremine-T, CH\C H,S50,NNaCl, with mistard suspended
in water is reported to result in the formation of sodium chloride and an
ingsoluble sulfilimine derivative, CHyC¢B,SO0,N°5(CH,CH,Cl), [Mann and Pope, 1922;
Price and Bullitr, 1941].

(b} Arpotker chemi{cal decontaminant for mmatard iz momoethanclamine
{MEA}. The primary reaction between MELA mnd mustard is described by the
equation [Brankowitz, 1978):

S(CHE,), ¢ 2E G0 = B 5 v BOCEEaEcls

i,

mnatard HEL H-{Z-kydrccrurhyli~ HEL hydrechlocide
chiomerpholine
bpdrochloride

The compound bis(hydroxyethyleminoethyl)sulfide is elso produced in very small
amounts as 8 reaction byproduce.

(e} Tke deconteminants DS-2 and CD-1 react with mustard primarily
throuvgh an HCL elimination reaction. This 1a a two atep reaction producing
first 2-chloroethyl vinyl sulfide, and then divinyl sulfide. Both steps
proceed very rapldly with DS-2. The aecond step is slower with CD-1, but the
half-1ife of the reaction at 25°C is still only 10-12 minutes [Davis et al.,
1975]. The HC] eliminetion reesctiorn is the primary, but not the cmly,
reaction involved in the decontamination of mustard with these two meteriels.

{(d} The decontemination of mustard in hot sodium hydroxide solution
wag studied by Jarman snd Faber ([1940). That work indicetes that the reaction
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product may have been 1,4-dithiane. Work by Wheeler et al. [1945]) showed that
decontamination of mustard by hot caustie resulted In the creaclon of wacktes
having a mercaptan odor and iocleding insoluble plastic-like solid. The szolid
was probably a polymer of 1,4-dithiane.

(e} Thermal methods can alse be used to destroy mustard. Complete
combustion during incineration will result in the compleate destruction of the
mistard to yileld sulfur dioxide, carbon dioxide, hydrogen chloride, and wvater
[Yurow, 1981]. Decomposition of mustard occurs at temperatures s low as
180°C yielding decomposition products including dithimne, 1,2-dichloroethane,
ethylene, hydrogen chlaride, and 2,2*-dichloroethyldisutfide; and at higher
temperstures vinyl chloride and hydrogen sulfide are also formed [Williams,
1947; Cheselske, 1970]).

(£ Perheps the best information concerning reaction and
environmental degradetion producte of muetard 1s from field studies at
disposal sites. Analysis of ground-weter semples from the vicinity of 0ld C-
field at APG-EA have revenled the presence of a wide variety of contaminants.
Thase which can be related to mustard include-1,4-dithiane and 1,4-thioxane.
Thiodiglycol was not detected. Thiodiglycol may have not been detected
because of a high detection limit {50 mg/L}, or perhaps because thiodiglycoel,
being miscible with water, has already migrated from the site. Both chemical
deczontaminetion and burning have been employed im 0ld O-field.

{6) Oxidation. Oxidation is the most rapld means of chemicelly
Aleering mastard. The oxidacion reactions and reaction products depend on
both the reaction medium and the oxidant.

{a)} When mustard is oxddized in an aqueous solution the initisl
reaction product 1s mustard sulfoxide, (ClCH,CH,),50. Purther oxidation
results in the formation of mustard sulfone, (C1CH,CH,),50,. The initial
oxidation reaction to form mustard sulfoxide occurs rapldly with oxidizing
Egents such as ozone, hydrogea peroxide, caleium hypochlorite, and other
oxidizing snd chlerinating smgente. Both the sulfoxide and sulfone of mustard
are very resistant to hydrolysis in distilled water. Both are soluble in
water to the extent of slightly more than 1I at 25°C. Oxidation with
chlorinating agents will also result in chlorination. Chlorination of mustard
sulfoxide forms trichloro- and tetrachloro- mustard sulfoxidea. The
chlorinetion of mustard sulfoxide tends to inhibit the further oxidation of
the sulfoxide to the pulfone., HMustard sulfone is not stable in alkaline
solutions, but reacts to form chloroethyl vinyl sulfone and divinyl sulfone.
These are also reported to react in squeous solution, yielding thiodiglycol
'sulfone end thiorame sulfome. Thioxane sulfone has the.chemical formula
OCH,CE,S0,CH,CH;. These oxidation/chlorination reactione of muetard are
described by Price and Bullitt [1943]. It is apparent that the oxidation
reactions of mustard are complex and dependant on the chemistry of the
solution. Some of the reacticn products are aleso wesicant andfor otherwise
toxic, but not as toxic as mustard, Musterd sulfoxide ie bot wesicant, but
mustard sulfone is wesicant.
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{b} When an excess of a strong oxidizing sgent, such as chlerinated
lime, is used sod temperature ls not controlled, the products of the reaction
are though to be primarily inorganice including sulfates and chlorides {Bleck
and Davias, 1978]. An excess of oxidizing sgent is common for eltuaticne 0
invelving dellberate and thoroughk decontemination. The actusl number of
oxidation products is roughly 20 [Durst et al., 1988].

{c) The polysulfldes of mustard which are present in undistilled
Levinstein mustard are readily oxidized in squeouns solution. The oxidation
reactions involve cleavage of sulfur-sulfur bonds [Price and Bullitt, 1943].

(¢} Chlorination of mustard in a nonaguepus golutiem will result in
the formation of different reactiom products. For example, during manufac-
turing there was some over-chlorination of mustard to produce higher chlori-
nated compounds similar to mustard. This eitustion was most significant
during wild runa. 1If the chlerination was extensive enough, chlorinated
methanes, ethanes and ethylenes would also have been formed [Jarman and Faber,
1940],

(e) Orxidation of mustard with concentrated nitric acid produces
muptard sulfoxide [Durst et al., 1988]).

(7) Toxicity. Hustard is a very dangerous veslcant. Exposure of

"eyes to vapor causeg conjunctivitis and may cause blindness. Exposure may

also ceuse edema, ulceration, and necropis of the respiratory tract and
exposed skin. The mortality rate from exposure is low, but permanent eye
damage and severe respiratory impsirment may result. The intravenous LDs, in
rats and mice has been measured at 3.3 and 8.6 mgl/kg, respectively [Windholz
et sl., 1983], and in rabbits et 1.1 mgfkg [Sax, 1984]. The median lethal
vapor concentration 1a 0.209 mg/L for a 10-minute exposure to mice, snd 0.05
mg/L for a 30-minute exposure to doga [Eibler, 1942)., Sax [1984] reporte
lowest published lethal comcentrations for humans &s 23 ppm for 10 minutes
with inhalstion, acd as 64 mgl/kg for dermsl expasure. The effects of exposure
to mustard are delayed, with symptoms appearing from 1 to mora than 24 hours
sfter erposure. Mustard mmst be removed from the skin immediately after
exposure if effects are to be minimized. The medlan concentration of vapor
from undistilled mustard in air which is detectable by odor is 0.001 mg/L
(Ribler, 1942]. Mustard is also s suspected carcinogen of the lungs and
larynx [Sax, 1984]. Toxicities of hydrolysis producta are rat {oral) LD); of
250 mgf/kg for bla-2({bis(2-hydroryethyl)-sulfonium ethyl) sulfide dichleride,
and guinea pig {oral) LDy of 39560 mg/kg for thiodiglycol {Mational Academy of
Sciences, 1953: Biochemische Zeitschrife, 1923; as cited in PHMCD, 1988].
Reparted toxicitles of decontamination products mustard sulforide and mustard
sulfone are rat LDyg of 150 mgfkg ard cat/rabbit (inmhslation) LDy, of 1430
mg/m'/10 min [Ishidate et al., 1952; NDRC, 1542; as cited in PMCD, 1988].

(8) Analytical Methode. Analysis of envirommental samples for trace
levels of musterd can be performed using solvent extracticn and gas-liguid
chromatography with flsme photametric or electrem capture detectors. High
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performance liquid chromatography can also be used. Detection limits of high
ppb mnd low ppm levels are poseible.

(9) Behavior In Surface Water. The behavior of bulk musterd in water
hag been described by Epstein et al. [1573]}. When introduced inte wvater,
three distipet regions will generally exist. A small amount of mustard may
remain on the surface gs & film. The surface f£ilm will be gradually
disgsipated by hydrolysis snd vaporization. Weve action will cause the mustard
film to form droplete which sink to the bottom. The £1ilm will dlsappear
within I to 2 days with some agitation. Most of the bulk mustard introduced
intc water will siok to the bottom where it will exfst as an oily mass. The
mase of mmstard on the bottom will slowly go into solution wkere it will be
hydrolyzed. The rate of sclution will depend on many factors, including water
current valoelty over the mustard {agitation and mixing), temperature, purity
of the mustard, and dissolved cometituenta in the water. The "rate of
solution® factora aleng with other factors such as quantity of mustard and
exposure area will determire the length of time the bottom mustard depeosit
will persist. Periods of at least several months are expected when lerger
quantities of pure mustard are involved. The third region of consideratiem ie
the water column itself. Because of the low rate of solution and relatively
high rate of hydrolysis, the water will contein hydrolysliz products, but wvery
little mustard.

€10) Behavior in Soil. The persistence of mustard in soil will
depend an the soll type, the amount of mustard in the soil, on the depth of
the contaminated soil beneath the surface, and oo the climate/weather
conditions. Mustard comtaminscion of surface soll meay persist for weeks, and
deeper soil may remain contaminated for years. Epstein et al. [1973) reported
that metard has beer found in the poil at the O-field dispoeal site at APG-EA
thirty years after disposal. A very Important factor affecting mustard
perslstence in soll and marsh sedimente Is the composition of the waste
mixture. If the mustard was introduced in a mixture with Impurities,
especially sulfur, the mustard could persist in tha envirooment for decades
uncil it is disturbed sand exposed to envirommental degradation processes.
Wastas with high levels of sulfur and impurities would have been common for
manufacturing wastes such as wild rums, ton contalner steamout operations, and
wvastes of undistilled muatard. The mnetard mixture HT will alszo be wvery
persistent in the environment.

{11) Behavior in Ground Water. Because of relatively rapid
hydrolysis once in solution, mustard will not normally be subject to transport
via the ground-water pathway. An exception is the situation in which liguid
mustard 1g relenped in & karst or fractured rock enviropmert and it enters the
ground-water system as liquid or suspended droplets. For example, & mustard
spill to a sinking stream could result in ground-water contamination and
tramgport thtough solutien channels. The mnatard could travel large distanoces
in such circumetances, but the bulk of the materisl would tend to sink

188




86 203
RCREA Pacility Assessment, Edgewood Area, APG, MD

dowoward or *pool* in low areas.'? It should also be noted that in many, but
not 8ll, instances the temperature of ground water 1s below the freezing point
of nuatard.

(12) Summary Discussion. Because of its physical and chemical
properties, mustard would only rarely be a petentisl ground-water contaminant.
It would not be a long term surface water contaminzant, but counld perszist for
hoursf{deys/weeks in » purfece water system. Persistence in sediment would be
greatar, and in soil it mey persist for many yeare, especially if protected
from degradation/loss processes such as hydrolysie and welatilization.
Persiestence wil)l be greatly affected by the composition of the waste mixture
introduced into the environment.

c. Thicdiglycol. The compound thiodiglycol 1s & syrupy celoarless liguid
with a characteristic odor [Hawley, 1981). Thiodiglycol kas the chemical
formmla (HOCH,CH,),;5, a molecular welght of 122.18, and the CAS number is
111-48-8 [Windholz et al., 1983}. Other nemes for thiodiglycol include
2,2z'-thiodiethenol, thicdiethylene glycol, bis{hydroxyethyl)sulfide, and
dihydroxyethyl sulfida.

{1) Usage Information. A very emsll amount of thicdiglycol wasa
produced at APG-EA during experimental production of mustard by the thiodi-
glycol process. The principal source of thiodiglycol at APG-EA is expected to
be the hydrolysis of mmstard during manufacturing and disposal operationms (see
paragraph addrasaing hydrolysie of mustard in this section of report).
Commarclal uzes of thiodiglycel include organie gynthesia, az an antioxident,
and az a solvent for dyes in textile printing [Bawley, 1581].

{2) Physical Properties. Liquid thiodiglycol hes a denzity of 1.18
gfml, & melting point reported as -10°C end -156°C, & boiling point of 2B0°C,
end & viscosity of 0.652 poisze at 20°C [Hawley, 19081; Windholz et al., 1983]..

{3} Solubility. Thiodiglycol 1s misclble with water., It is alse
soluble in acetome, alcohol, chloroform, and slightly soluble in benzene,
carbon tetrachloride and ether [Hawley, 1981].

{4) Partition Coefficlente. Speclfic data have not been found
concerning partition coefficlents for thiodiglycol. Because thiodiglycol is
migcible with water, it is expected that partition coefficients are very low.

(S) Hydrolysis. Thiodiglycol is itself a hydrolysis product of
mustard, and will not undergo further hydrolysis.

‘‘ustard at temperatures above its freezing point ‘iz a DNaPL. However,
becpuse of ilts relatdively high wviscosity, will not normally move through ‘
Erenular soils as do other DNAPL materfals such as chlorinated solvents. The
entry of neat liquid muscard incao a fracture rock ground-water system is less
likely than entry into karat salution channels, bhecause overburden soils will

nat normally allow entry.
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(6} Oxidartion. Thiodiglycol reacts with oxidants in much the same
manner as mustard. BReported oxidation products are thiodiglycol sulfoxide,
{BOCH,CH,)},50, and thicdiglycol sulfone, (BOCH,CH;};S0,. On heating the
sulfone of thiediglycol loses a molecule of water to form thiorxane sulfone
[Price and Bullitt, 1943]). Theea three oxidation products are soluble in
water and are expected to have low toxicity.

{7) BReactivity and Resction Products. Thiodiglycol will react with
hydrochloric ecid to produce mmstard. It can react violently with strong
oxidizing esgente. It hae been reported thet thiodiglycol reacts with mustard
in agueous solution to form sulfonium salts, whick undergo hydrolysis in
alkaline solution to form thiodiglycol and HCl. These reactions are diacussed
in a previous section discussing the environmental fate of oustard.

(8) Biotransformation. Thiodiglycol is envircmmentally biodegradable
[Reichert, 1975].

{(9) Toxicity. Thiodiglycol is reported to have low toxicity [Hawley,
1981]. BReported median lethal doses reported by Sax [1984) are 3000 mg/kg
intrevenously to rabbits, 3960 mg/kg orally to guinea pigs, and 4000 mg/kg
subcutaneously to rats, Water containing an appreciable amount is
unpalatable, having a *alick" taste [Price and BPullitt, 1943].

{10) Analytical Mathods. Analyels for thiodiglycol in environmental
samples can be accamplished using liquid chromatography with electrochemical
detection (LCEC) [Bossle et al., 1985). Detection levels of less than 50
picogreme are poseible in water and aqueous extrects of soll and sediment,
yialding.detection limits in the part per billion or low part per million
range.

. (11} Behavior in Water. Because thiodiglycol ie miscible in water
end chemically stable, it willl be mobile in surface water and ground water.
Its persistenca will he affected by hiodegradabiliry.

{12} Behawlor is S5o0il. Under enviroomental conditicns of higher
precipitation where there is infilltration of water, thiodiglycol may be
leached from soils mnd enter the ground-wsmter pystem. Blodegradaticn.rates
will be highest in the seil. Fersistence in the so0il will depend on many
factors including so0il type and hydrologic conditiens.

- {l3) Summary Discussion. Because of only low to moderate toxzicity,
-and biedegradability, thiodiglycol would not normally be a contaminant of
concern. Concentrations resulting from hydrolysis of omstard in the

envirenment are very unlikely to be signififcen. from a toxicological
standpeoint. .

d. Lewisite. Lewlsite Is the name of the wesicant chemical sgent
dichlore{2-chlorovinyl)arsice. Lewlsite ie a colorless oily ligquid when pure,
but production quality Lewisite normally is ambaer co dark brown in color.
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Lewigite 1s reported to have a geranium-like odor, but as with mustard, the

odor ip primarily due to impurities. The chemical formula is CLCHCEAeCl, and

the molecular weight is 207.32 [Eibler, 1942; Windholz et al., 1583}. Other
chemical namas for Lewisite include Z-chlorovinyldichlorparsine, beta-chloro- 0
vinyldichloroersine and chlorovinylareinedichloride [Bawley, 1981]. The
manufactured product i not pure, but containes impurities, the most

glgnificent of which are dichlorovinylchloroarsine and arsepic triechloride.

{1) Usage Information. Lewisite was developed during WWl, but was
not produced untll afrer that war had ended. It was manufactured onm & large
scale during WW2, but was never actually used, and is now consldered obsolete
as a chemical warfare materlal., Lewisite Iis primerily a wvesicent, but also
acts as a lung irritent and a ayetemic poison. The military abbreviation for
Lewisite during and prior to WW2 was "M;" or "M-1°. The designatlon is recent
times hag been "L*, which was originslly used by the British. The
designations for production impurirfies inm the agent, dichlnruv;nylchlnroars;ne
and trichlorovinylarsine, were M-2 and M-3, respectively.

{2) Physical Properties. Tha density of Lewlpite is 1.88 g/ml at
20°C. The melting point is approximately -1B°C and the boiling point is
190°C. Lewisite has a vepor preseure of 0.39 mm Hg at 20°C, 0.087 om Hg at
0°C, and 0.58 mm Hg at 25°C. The vapor demsity is 7.15 times that of air.
Thege data sre from KEibler [1942), Windholz et al. {1983], Sax [1984&4], and US
Army Edgewood Arsenal [1974]. The volatility of Lewisire 1a 6500 mg/m’ at
25°C [PMCD, 1988]).

(3) Solubility. The aolubility of Lewisite in water and dilute
minersl acids is very lew, but it is esoluble in most ordipary organic
solvents; including alecohols, ether, chloroform, apd benzene [Eibler, 1942;
Windholz et al., 1983). Becanse of rapid hydrolyeis, the rate of solution is
of more importance that the solubility. In contact with water, liquid
Lewigsite forms a hard, solid surface which may be a polymer of the arsine
oxide [Buswell et al., 1%44], This hard material dissolves in wvater only very
slowly, and greatly raduces the rate of solution of liguid Lewigita. The
solubility of the impurity dichlorovinylehloroarsine is less than that of
Lewlisita.

(4) Hydrolysis. Lewisite is hydrolyzed by water and alkalies
{Bugwell et al., 1944; Hawley, 1981: Windholz et al., 1983). The hydrolysis
of Lewisite in aqueons aolution 1s immadiate [Kibler, 1942; Buswell, 1944].
The hydrolysls reactiom is {[Buswell et al., 1544]:

CLCRUHASCL CLCHCEAO  + 2863
2 * ZEoD  smmn

chlrovinyl=
arxins oxids

This reaction is reversible in stromg hydrochloric acid. The 0
chlerovinylarsine oxide is alsc celled chlorovinylarsenous oxide, and 13
comzonly referred to as Lewisite oxide. Lewlsite oxide is soluble in water to
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the extent of 1.2X. Lewlaite oxide is hydrated in water to form tha
dihydroxyarsine of Lewlsite: ~

CLCHCTA =D * E)  cwmn CLFCAAn{QA) 5
chlorowinyl- ehloreeinyl-
arzios cxidse dihydroaynrwins

Botk the dibydroryarsine and the arsine oxide of Lewisite are approximately as
toxic as Lewisite iteelf, therefore hydrolysis of Lewlsite does oot result in
decontemination. Lewisite oxide 13 oxidizable, and these reactions are
discussed in a subsequent paragraph.

{a) Arsenic trichloride is hydrolyzed instently to form hydrechloric
and arsenious acids. Dichlorovimylchlorosreine is hydrolyzed in water, but
the rate has not been determined and is expected toc be lower that for Lewisite
[Epstein et al., 1973].

(b} HMest Lewigite in water reacts rapldly te form hard lumps that are
soluble only slowly and are apparently poelymeric modificatione of Lewlpite
oxide [Valls and Kolakowskl, 1981].

{5) Oxidation. Both Lewinite and Lewlsite oxide may be oxidized.
The oxidation products, in which arsenic is in the pentavalent etate, are far
less toxic than Lewlisite or Lewilsite oxide, in which arsenic ig in the triva-
lent state. Lewlslte oxide in solution is oxidized to form beta-chlorovinyl-
arsonlc acid, CLCHCHASO(OH),. Buswell et al. [1944] determined that Lewisite
oride in water is oxidized by dissolved oxygen, with approximately 251 being
oxidized within several days. Epstein et al. [1973] reported that Lewigite
oxide stored in seawater for ten weeks was still e stromg vesicant, and that
golutions of Lewlsite oxide in seawater aerated for 20 hours did not loose
vesicant effectivenese. The dissociation constants for the arsonic acid have
been determined to be 6 to 8 x 10~ and 1 to 2 x 10°%. The acid is resistant
to further oxldation, but continued exposurs to a very stromg oxidizing
envirooment (ae with soma forms of deconteminatiom) will result in degradation
to arsenic acid or arsenate salts [Buswell et al., 1944]**, These arsenates
are toxic, bet not nearly as toxlc or hazardous as Lewlgite. Some arsenatee,
such as sodiugm arsenats, are spluble in water.

~ {6) Resctivity and Reaction Products. Both chlorinating agents and
caugtlc decontaminata Lewipite [Windholz et al., 1983; Hawley, 1981].
Alcoholic sodium hydroxide has been listed as a decontaminant, with the
slechol serving to increesse solubllity end speed decontamivation {Kibler,
1942]. Lewisite and Lewlsite oxide react with sodium hydroxide., The reaction

Euith Lewinlite 1s:

k) + EHuO] w~e» EBECH + Ha + JHall 4.- b |
g-i.:m; sod i acatylazs B0
hyiroxida AT RADATS

“Such a strong oxidizing situation would not occur in the natural
environment, but could be encountered during decontamination.
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the reaction af M-1 Lewlsite with sodium hydroxide in agueous soluticn is

rapid, even. at cold temperstures.’’ M-2 Lewlsite will also resct with sodium
hydroxide, but only at temperatures above 37°G. M-3 Lewlelte doee mot react

with sodium hydroxide. The reactions of Lewisite and Lewisite oxide with o
soditm hydroxide sre discuseed in greater detall by Valie and Kolakowski

[198l1].

(7} Toxicity. Lewieite is a powerful veeicent, lung irritant, and
systemic polson. As little as 0.5 mL on the skin may result in sufficient
absorption to csuse severe systemic effecta, and 2 mL may cause death
(windholz et sl., 1983]. The medisn concentration is alr which is derectable
by humans is 0.011l mg/L, which causes faint irritatiom [Kibler, 1942]. Hedian
lethal concentration in air determined to be 0.045 mg/L with a 10-minute
exposure for mice or with a 30-minute exposure for dogs [Kibler, 1942].
Lewisite 485 B recognized carcinogen (Sax, 1984].

(a) Lewisite oxide in water 1ls very toxlc te aquatic life. A study
by Buswell et ml. [1%44b] indicated that Lewisite oxide was lethal to fish at
concentrations a8 low as 0.2 mg/L.

{(8) Analytical Methods. The reaction of Lewisite and Lewisite oxide
with sodium hydroxide to form acetylene is the basis of current amalytical
methodology for detection of these compounda. Analysis of Lewisite samples by
acetylene peneration from reaction with sodium hydroxide wae performed during

"WWI. The analytical approsch was first applied to trace level analysis of

Lewisite apd Lewisite oxide in envirommental semplee by Valis and Kolekowski
[1981]. During recent years, high parformance liquid chromatography (HPLC)
methods have also been used to analyze environmentsl sample extracts for
Lewisite; chlorovinylarsenous oxide, chlorovinyldihydroxyarsine, and
chlorovinylarsonic ecid, with detection limits in the part per billion and low
part per million range.

(9} Behavior in Water. Because of chemical and physical properties,
Lewizite and Lewisite oxide will not be persistent contaminants in surface
water or ground-water aystems. If meat Lewielte 1s introduced inte a surface
water body, Lewisite and its oxide may persist in the sediment for longer
paciods of time. A rapidly flowing surface water stream could alse transport
spall lumpe of Lewlaite and Lewieite oxide for leng distances. The actual
time of persistence in sediment would depend on many factors including rate
snd quantity of water movement, guantity of agent released, temperature, pH,
and sediment type. It is expected that Lewisite oxide would be more
persistent than Lewisite. Lewisite and Lewirsite oxmide would not normally be
an important consideraticn when considering ground-water contamination, except

“SThe cis and trans isomers of Lewisite have different reaction rates.
One undergoes nesrly complete reaction in 16% aqueous KeOR in 2 miputes, while
the other requires sbout 1 bhour [Durst et sl., 1588; Bartlett, 1942].
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poagibly in situations involving kerst andfor fractured reck.'® Potential
ground water contaminants would more likely be soluble inorganic arsenic.

(10) Behavior 1s Soll. As in wmter, the persistemce of Lewisite in
goil will depend on many factors, and Lewisite oxide will be more peraistent
than Lewisite. Wher neat Lewilsite i3 introduced to soil {or water), the
hydrolysisfoxidationfpolymerization producte will terd to increase the.
persistence of the remaining Lewisite. An additional facror sffecting
persistence of Lewicite spilled or otherwlsge released to soll 1z veolatility.
Regidual Lewisite and Lewinite oxide inm the soil will be subject to further
degradation by oxidation. Under certain conditlions where protected from
environmental degradation processes, Lewisite endfor Lewisite oxide could
persist for decades in the soil."’

{11) Summary Discussion. Release of Lawisite to surface water could
be 8 significant short term esvironmental problem. Ground wvmter will not
pormally he a movement pathway of corncern, except for certeln more saluble
inergenic ersemic dapradation products. The long term envirommentsl impact in
most situatioms will be primarily related to the lnorganic arsenic degradation
products. Lewisite and similar organic arsenicals formed by hydrolysis and
oxidation will normally be a significant long term consideration only near the
point of relense.

e. Isopropylmethyiphosphonoflupridate. Tke compound igopropylmethyl-
phosphonofluoridate is a chemical which inhibite the action of the enzyme

cholinesterase. The military code for this compound is *GB*. GB is & liquid
which has no odor when pure. The structural formmla for GB 1e:

0
CHy P F
(CH,),CHO

The molecular weight is 150.05 and the CAS registry number is 107-44-8
[Windholz et al., 1983]. Other chemical names for GB include methyl-
isopropoxyfluorophosphine oxide; methylphesphonefluoride acid, isopropyl
ester; methylphosphonofluoridie acid, l-methylethyl ester; and ilsopropoxy-
methylphosphoryl fluoride. A common name for GB is sarin.

(1) Usage Informatiom. The compound GB is a military chemical agent.
There ere no knowo industrial or civilisn uses of the materisl. The
compaelition of GB waed in chemicel agent munitions is roughly GB, %3I:
N,R°*-diigopropylecarbodiimide {DICDI), 4I; tributylamine {TBA), 1.951; methyl

“gen discussion for mmetard.

“Tsome soil samples at another US Army military installastien where
Lewisire was manufectured during WWII have been found to contein Lewisite
andfor Lewisite oxide 40 years efter release to the environment.
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g. Chloropierin. The compound chloropicrin is a colorless, slightly oily
liquid with a strong sweer odov. Chioropicrin has the chemical formula
CCl4N0;, a molecular welght of 164.39%, and the CaS munber is 76-06-2. Other
chemical names for chloroplerin are trichloronitromethane, nitrotrichloro-
methane, nitrochloroform, and acquinite [Hawley, 19813 Windholz et al., 1983].
An obsolete name for chloropicrin is chlorpicrin, The militery ahbreviation

for chloropicrin was PS.

(1) Usage Information. Chloropicrin was produced and usaed as a
chemical agent during WWI. It was stockplled at APG-EA into the post-WWII
period, but was not considered to be a principal military chemical agent after
the 19208. Chbloropicrin has been used by industry in organic synthesis, and
has been produced for use in fumipents, fungicides, imsecticides, end

rodenticides [Hawley, 1981].

(2) Physical Properties. Chloroplcrin has a specific gravity of
41.692 at 0°C. @ boiling point of 112°C, and a freezing point of -69.2°C
(Kibler, 1942; Hawley, 1%8l1). It is a refrective ligquid with an index of
refraction of 1.8611 at 20°¢ (Windholz at sl., 1§83]. The wvapor density
compared to air is 5.6 and the wvapor pregssure is 18.28 mm Hg at 20°C and 3.51
rm Hg at 0°C [Kibler, 1942; Pranke, 1967}. Chloropicrin decomposes at
temperatures abave 150°C. ..

(3} Solubility. Chloropicrin is slightly soluble -in water; at 25°¢C
the solubility is 1.621 g/L (Windholz et al., 1983}. It ig soluble in
alechal, benzene, chloroform, and carbon digulfide [Kibler, 1542; Hawley,

15817.

(4) Hydrolysis. Chloropicrin is relatively stable in water. EKibler
[1942] reported that a 0.003 molar sclution hydrolyzed 0.03%1 in 60 minutes at
37°C. Hydrolysis rates are increased with elevated temperatures. Eydrolysis
is elso more rapid in caustic and alecholic caustic solotioms.

‘ {5) Beactivity apd Reaction Products. Chloropicrin reacts with, and
is decoptaminated by, aqueocus ammoniom sulfide, sodium eulfide, or an
alcobolic solution of sodium sulfite [Kibler, 1942; Franke, 1967). The
reaction can be viclent, and produces nitrogen oxide, carbon monoxide, carbon
dioxide, nitrogen, carbon disulfide, sulfur, gnd sodium chloride. When
exposed to light, it teskes on e greenish yellow color, due to decemposition
into chlorine and oxides of nitrogen.

(6) OzidacionfReduction. The nitro group can be reduced by strong
reducing agents, the chlorine atoms being gimmlteneously split off [Fracke,

{7} Toxicity. The orel LDs, (rat) of chloropicrin iz 250 mglkg.
Chloropicrin causes lachrymaticn, vomiting, bronmchitls, and pulmonary edema.
Tt also causes irritation to the skin. An additional toxic effect is 1t's
reaction with SH-groups in hemoglobin, interfering with oxygen trangport. In
most persons, 2 mg/m® causes closing of the eye lids and tearimg in 3 to 30
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seconda. Higher concentrations lead to stomach distress, vomiting, and
stupor. Damage to the resplratory organs occurs at concentrations sbove 100
mg/m’, and a concentration of 2000 mg/m® i lethel within a few minutes. 0

{(8) Summary Dlscuseion. Chloropicrin is relatively perslstent as &
chemical warfare agent, and will persiat irn eoil and water for moderate .
periode of time. Because of moderate persietency and high toxicity, a spill
of chloropicrin in the enviromment could have significant impect. However,
because of volatility and alow hydrolysis, chloropicrin will not persist for
many years or decadeg under normel circumatances. Persistence wonld be
greatly iIncreased if it was mired with a more perasistent orgenic compound.

h. Adamgite. The compound Adamsite is a light yellow to derk yellow-
green crystalline solid. The chemical formmla for Adamsite is NH(C.H,},AsGCl.
The molecular weight is 277.57 and the CAS pumber is 578~94-9 [Windholz et
al., 1983]. Chemical names for Adsmsite Include diphenylamine chlorvarsine,
phenarsazine chloride, and lC-chloro-5,l{-dihydrophenarsazine. The US
military ebbreviation far Adamsite is DM,

(1) Usage Information. DM wag produced and stockpiled by the US
military as an chemical agent. It has been classified as a vomiting agent, an
incapacitant, and as an lrritant. It has been used cemmercially in wood
trasting soluticns to protect against marine borers.

(2} Physical Properties. DM has a density of 1.65 g/cm’, a melting
point of 195°%, a calculated boiling point of 410°C, and sublimes readily
[Bawley, 1981]). The vapor preasure ie 2 x 102 gmm Hg st 20°C and
4.5 x 10-11 mm Hg at 25°C {Windholz et al., 1983; US Army Edgewood Arsenal,
1974). The bulk density of the ground solld is less than 1 g/cz’.

(3} Solubility. DM is nearly ingoluble in water; 64 mg/L at room
temperature [US Army Edgewvod Arsemal, 1974}, It is slightly soluble in
benzene (2.3 g/lo0g at 15°C), xylene, carbon tetrachloride, chlorobenzene
{1.06 gf100g at 1E6°C), mcetone (13.03 g/100g at 15°C), furfural, .
chloroacetone, tetrachlorcethane {1.16 g/l00g at 17°C), and dichloroethylene
[Hawley, 1981; Eibler, 1942; US Army Edgewood Arsenal, 18747].

(4) Hydrolysls. DM is hydrolyzed by water to form DM oxide and
hydrechleoric acid [Kibler, 1942]. The hydrolyeis rate ig repid for DM in
soluticn, bur because the egolubility and rate of solution is slow, salid DM
may persist in the enviromment for long periods of time. Hydrolysls of solid
DM ia further slowed by the formation of & nearly insoluble film of DM oxide
on the purface of the solid M. Bydrolysis is most repid for small particles.
Because of it’'s wvery low wvolatility, it's use as an apgeht is by dispersing .
small solid particles (commonly aerosol size)}. DM released to the environment

%DM decomposes at temperatures abav;.tha meleing point. At 250°C the

thermal decomposition rate is 0.15I per minute [US Army Edgewood Arsenal,
1974].
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during testing or training activities from candles or other types of munitions
would rapidly hydrolyze. The hydrolysis rate of DM is also dependant oa pH.
with acidlie conditione greatly slowing the rate. The hydrolyels product DM
oxride has the chemical formula (NH(CgH.),As):0-

(5) Toxicity. The median lethsl inbalation dosage of ™M for man is
11000 mg minfm® in pure form; as dust, in solvent spray, ar by wolatilization-
condensation [US A::; Edgewood Areenal, 1974). The minimum detectable concen-
tration is 0.22 mg/o', which causes irritation of the throat [Eibler, 1942].
*pM produces B feeling of pain and a sense of fullness in the nose and
einuses, accampanied by a severe headache, intense burning in the throat, and
tightness and pain in the chest. Irritation of the eyes and lacrimation are
produced. GCoughing ie uncontrollable, sneezing viclent snd persistemt. RNasal
gecretion 1s greatly increased, and quantities of seliva flow from the mouth.
Neusea and wemiting are prominent. HMild symptoms, caused by erposure Lo very
low copcentrations, resemble thome of a severe cold. The onset of symptoms
may be delayed for several minutes after initial exposure, and effective
exposure may, therefore, oceur before the presence of the smoke is suspected.
Symptoms of exposure to field concentrations ueually disappear in 20 minutes
te 2z hours, leeving ;nc residual injury® [US Army Edgewood Arsenal, 1974].
Tolerpnce to the eve and nose irritation effects of DM will develop with
chronic very low exposurea. However, serious chranic effects develop,
including dermatitis and leng changes.

(6) Behavicr in Surface Water. The persistence of solid DM in water
will depend greatly on it's particle size, with very amall particles hydro-
lyzing rapidly. DM of larger particle size will persist for lomg periods of
time due to the forming of a protective film of DM oxide on the surface of the
solid DM. )

(7) Behavior is Soil. DM dispersed as aerosol particles in testing
snd training operations will be hydrclyzed relatively quickly, forming TM
oxide and hydrochloric acid. Solid DM introduced into the soil by disposal or
bandling operations will persist Eor long periocds of time because it*s low
solubility and the forming of a protective DM oxide film.

(8) Behavior in Ground Water. IM is not expected to be mobile in
water in either the saturated or unsaturated zones. It's mobility is low due
to low solubility and rate of solution, rapid hydrolysis of the DM in solucion
to DM oxide, and the very low solubility of DM oxide. .

{9) Summary Discuesion. Becamuse of its low mobility, high
persistence in poil, snd very low velatility, exposure to DM would most likely
occur if contaminsted soil or structures were disturbed and particulate
introduced into the air. Because DM is an arsenieal, toxic contamination will
remein in so0il even when degradation to legser toxic compounds deoes occur.

i. Chlorcacetophenone. This compound is a white to yellow crystalline
solid with & sweet florsl odor. The compound discussed in this section.is the
elpha iscmer, a6 distinguished from the pars isomer. The chemical formula for
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MILITARY SPECIFICATION

IMPREGNITE, UNSTABILIZED (CC2)
AND STABILIZED (XXC€3)

mMumwzgmwdmdiﬁ
Wyfwmhﬁdﬂapﬂtﬂﬂa}ﬂ-émlhﬂmmimﬁbm.

1, SCOPE MITLTTARY

MM -2.28] — Zinc Oxide for Cham-

11 Smpe, This specification covers two ieal Warfarelise

ecznpoeitions of impreguits far jmpregnating : (Pyrotechniex or
clothing vsed to proteet persomne] egainst the SighilFrer).

action of vesicant-type themiesl agents. MIL-D-14258 —T Fiber, 20-Gal-

n Capzcity, for

12 Classification, Frnpregmite shall be of Chenleats,
g,fmum compositions, as gpecified (see STANDARDS .
MILIFART
Type 1-——Unstabilized tmpregrits MIL-STD-105 — Sampling Procadares
eca). and Tohles &y In-
. = . spoctiom by Ateri-
Type II — Stabilired impregnite ) butes. :
{(XRCG)- MIL-STD-129 — Marking for Shipment
: and Storage.
2 AFF DRAWINGS
235 Covernment documents, The following CeEmIcsL CoRpf
doeuments, of the issue in effect on dats of D5-51-80 — Droe, Fiber— Amsem-
jnvitation for bids, form a part of this ape- . by, Detad snd Bill
Sification to the extent specified herem: of Mxterial
C6-15-1 — Drmn, ¥iber, 20-Gat
SPECIFICATIONR oz — Assembly, De-
FROERAL tafl and Bil of

Teating Forpases. Fmgﬂmmmdhyuppﬁmhﬂ:ﬂmviﬁ

cB'd BEABIEEPTELG

Ol MOISIAIG TOTY0.LSIHODIED  WOMd BE:28 re6T-I1Z-N

i
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PRI EEe J

MIL1.285B ' ;

xpecith presvrwnend fryctions m'uw 3.3 Chemical requiremen
. from the procoring activity or as directed by the Teq! 18,
o) 381 Typa I impreguita. The type T improg-

2.2 Other publieations. The following doca mmmmmmm
| gl Sy & pard of this gper*Ssation to the | Tents in table IT,
extent specified herin. Unless stharwise in-

= i e e .*‘-_1._....

dicaoed, the is3ue in Faat an, date of imvitation Tapen 11, Chenriogl rogwireourats -
fer hids shall apply. Puman, by weisht
INTERSTATE COMMERCE CoMMISSINN Wmnvtu :E:u
49 CFR 71-90 — Intarstuts Commerce
isgion Bmle®  Volstls maseny 0o | ¢52 !
and Regulations for m)m % | 453 '
the Tramspartation . .
of Explogives and Cllrides, 24 NaQO el B V
Other Dangerouns Aoction chlorine for thae 14E | 148 455
Articies, dry, chloraform. .
{Tho Iztergtuta Coxrmeren Comtmission repolationa satuble bysda).

mm;‘mammxmm — '
(&v.m)lmhhhﬁomtheﬂupﬂnmoj ..
Docvanants, im- : .

't Prindng Office, Wazhing- 232 Type Il impregnits. The type 11
mmn.c.mmm.mmmm mﬁaahanhesmi:tu:enftmelm
cits “43 CFB 7100 {Eav. 1585).5) nite and Zine oxids and shall eomply with the i
. & REQUIREMENTS requirements specified in table INT (380 6.8). /
8.1 Miterials Al materials shall conform .  Tumz ML Chawiost seqmiremente
to specifications and drawings forming & part ’
of this spesification - P [ '
3
32 Partiele size,
' . . . . Vaolatlle maiter "418 | ase
321 Typs I dmpregnits. No type T impreo- Type I tvpregnita | go9 | 018 -
pjtz shall ke retained en a 2,000 (7.8, 5td, Chmwmimmhhla 88 453
No. 10) micron sieve when tested as speei. {dry Bash), ' ‘
fied In 4531, m.;mm D48 | 454
383" Yo g The type T im.- A:greehhm{mtba s IMI I.E.E
Fregoite shall conform to the pertisle gige sluble basia). .
requirsrsents of table I when tested as gue-  Eas evide . B1 | 12 458
cified in 4.5.1.2
- .' fmmmmummﬂm
TARIE T Porticly g lghlm=lﬂ—l‘ﬂnlﬁ+‘ v
e matrer), )
Farticln uiw abxiowmn
. ey -t.QUALfT'EASSURAHC:EPRﬂWSIOHB
. Lett han 44 microm &9 1.1 The supplier is vespensible for the par

(US. Std. Xo. 395). .
Lk than 8 micrang B5
Fes then S mievenn,, | -

La:t’h.u_:dnﬁm;__.__l- 46

2

formonce of all inspection requirements ag
specified herein, Except as otherwise S~
ﬁed,thesuppliermayuﬁ]inhismnrmy
= other inspection facilities and services ae-

EEE B K

0L HOISINIQ TOIMOLSIHOIED WOHd BE:48 RE6T-TE-NL

EB'd BCHOTEEPTETS
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ceptable to the Govermment. Ingpection yeo-
ords of the examination and tests aball be
kept compilete an? avallable to the Govarn-
mert a8 specified in the eontract or crder.
The Government reserveg the right to pax
form any of the Inspactions set Jorth in the
specifisation where soch inspections are
deemed necessary to assure sopplies and
MMMhp&mMmmm

4.2 Ohjaeﬁ%evidmea. The suppler shall
present ohjective evidence as required by the
Government yepresentalive that all reguire-
ments of gaction § and section § have been
met {xoe 6.6},

4.3 Alternative jnspection (incloding test-
ing) procedures. The supplier may ohlize
any alerpatve inspestion procedure whish
will dsvure equal or better quality by sou-
mitting a written proposal with justification
Governrasnt prior to its natitotion. In case
af:hswte,theprm&mesofﬂnsspeﬁﬁn-
tion will govern. .

44 Inspection provisiona.

441 Lotiing. A bt of type 1 impregmils
ghall econsizt of that material prodused by
one manufoctorer, mder essentially the same
emnditions, in not more than 24 congecgtive
hours. A lot of typa II impregmita shall son-
elat of that material yrodused by ene menn-
fattorer, tmder esgentinlly the sama condi-
tioos, fIn one work shift In the avent of a
bateh sparation, cach hateh shall eanxtituta a
snblot (see 6.2).

442 Sampiing. A representative oue pownd
gample shall be takeyn from each sublot of
type 1 and type II impregmites Eqmal par-
tiona of each of the sobklot samples ghall be
tharonghly mired ty foarm & esnposite sam-
ple. The teats apecified in 45 ahall be con-
duasted on the composite sample,

i3 Exgminalion. Level A preparation furl

delivery requirementx shell he examired in

LY

E2BBILEPIETE

0l HOISINIGE WO ulLS THWXIED

MIL-1-26858

arecrdames with the elnmsification of defects
and with Sbmdard MIL-STD-106

44 m-of'dafuh.

&A1 Drim, fiber, typo I and fype 1T a-
pregnite packing (Drepe. DS-57-20, CH-18-1
and st §),

Cxctegurie Difuicts
Critent: Nove defioed
Heojor—A QL 0.8 percext dufactivs

i, Contpiner ineorrect.

102 Coptatwsr dowaged or lenking.

100, Coptutnoy clasure imacrrert.

1104, Quantity per cmtainer [nenrrest.

105, Mxridng ieeorrect, mixving or ilherible,
F ik priy £ chebor,

A5 Testa, Digtilled water and analytiesl
reagant grads chemicals shall he used Where
applicable, blank determninations shall he ron
and eorrections applied when signifieant

4.5.1 Porticls smze.

4311 Type I enpregrdie. Nast a gieve as
{ndicated In 821, camyplying with Specifks-
tion RR-S-368, with a receiving pan. Place
1600 := 6.5 graz {g) of the sample on the
gieve and ecover. Flare the sieve In a single-
eccentric type mechanical shaker which -
parts s rotary motion and tappivg action at
& uniform speed of S00 == 15 gyrations and
150 == 10 taps of the striker per wmivute
Shake for 3 minntes and weigh the material
retained on the receiving pan and calcolate
the pareentage retained on the sieve

45.1.2 Type IT impregnite. Determing the
particle gize of the Impregnite in sccordancs

* with the short method af appendix I.

4.5.2 Volztile matter.
b 5

4521 Typs I impregmile. Ereak ap all
lumps due to eaking in the contsiner, pass
the entire sample threogh & 5§80 micron
{No. 80) sieve confarming to Speeifiration
RR -S-3E6 10 asspre upiformity and return

3
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to tha bottle. Weigh to the neavest milligram

CHS'.'! approximately § g of the rample in & -
tnred glhst-gtoppered

weighing hottls ap-
proximataly 30-milimeters {mm) hia’h.ﬂb-
move the stopper and dry for 4 hours in an
cven; maintained at & temper _are of 50° to
55" C. and undey | partia veouoin Carres-
ponding 1o pressun o:fml:mmﬂamab-m
of mevenry. Cool it & desiceator and weigh.
Gt.lcnlah the persent wvolatile matter "as

Peorcent volatils mﬂ&r=£€"—-§l

A-—we.g‘it of sample before heating.
B—weight of sample after heating.

4522 Tome II tmpregnite. The procedurs
for the dcteymingtion of the velotile matter
in type I impresnita shall follow that de-
seyibed In 4521,

45.3 Chloroform tnsokidis

4.5.3.1 Sobvent. Use US.P, or reagent grade
skiaraform and purify it on the same day it
is to be nsed as follows: Place 1 Bter of the
chlereform in 5 2 liter separatory funnel and
ghake with fonr changes of distiiled water,
500 milliliters (ml) each. Filter the washed
chloroform throogh two thicimesses of dry
fiter paper. Do not use chlerefmrm which
does ot give a glight Blank when 50 m] azre
towted ag dessyibad in 4.55, as [t contains a
reduacing agent. Tf a blank greatar than 0.20
m} of 01N sodium thiosulfate is obtained,
repurify tha chloraform aa above, adding
10 (g) grama of potagsiom {odida in tha first
wash water. In case of disputs, retest using
reagent-grade chloroform porified oo the
medayitmmaﬂasfoﬂows Piace 1 Bler

of the chlorofortn in & 2 liter separatory
funnel and yhake wit three changes of dis-
#illed water, 500 ml each. Filter the washed
chiareforrn throngh dry filter paper and &y
for 1 hour over calcdiyn chioride with oeca~
pitnal shading, Bemove the chlarofiorm from
the spleiom chlaride and distill, discarding
rhe first 100 ml of dstiliate.

S8'd S7BBIFERTLLS

4332 Procedion. Weigh tn the nearest mg
approximately € g of the gample and transfer
t0 4 260 ml beaker, add 100 m] of the purified
chioroferm (see 4.5.8.1), aed stir thoroughly.
Filter through a &y, carefully weighed
Gooch crueihls, psing sqction, and wash the
beaker and residue with an additional 100 ml
of the puvified ehloraform. Dry to constant
weight at 105" to 130° C,, eool in a desiceator
and weigh. Retain the coucible and residue
for the determination of chloridas {4.5.4.8).

. Caleglats tha percentage chioroform insoloble

as foligwn:

Pareantage chloroform msclghle

(&ry Dasts) = ﬁilﬂﬁﬁ;lc

. Where:

A== weight of insolable matter.

B o= percentage volatila matter
(g 45.21).

C = waight of sample.

L4 Chlorides

4.54.1 Potussium thioeyanate soludion, Dis-
solve 10 g of pomssiom thiocyanate in dis-
tilled wanter and dilnte te 1 kter, The solution
fs adjusted by trraton against 0.AN silver
scinifan. 1{ is advisable t¢ have 1 ml of the
thicewantte equivalent to 1 ml of the ailver

» nitrate goleHon. Owing to the defigquescencn

of the thiocyanatss the exart amount for a
0.IN aolotion canmot ba wa'xhad.

43.4,2 Fereic ommonimn sudfote tndioator.

Dissolve 80 g of clesr cry=tals of fermie

smmoniom suifate, {FeNH, (30,),+ H.0} i
water and make up to 1 liter. A fow drops of
sutpharie acid may be added if necessary to
clear up the salufion

4548 Procedure. Wash the mesidne ob-
toined in the determinstion of chloroform in-
solubla (see 4.5.8.2), together with the as-
bestss mat From the crucible, inte a S00-ml
fasl: with 100-ml of distilled water. Bhake
the flask vigorously for 8 to 5 minutes to
break up the mat and dissalva the chlorides.
AdZ 2 to 3 mi of conpentrated nitrie 2cid,

OL MNOISINIT EDIOUSIHIIIEY  WONd BE:d8  PeeT-TZ2=A0
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mel of gilver mitrate solution u:sod
. ' .intitration of sample.

N == nommality of silver nitrata a.nluhnn. ‘

V==l of potasuivm thiscyanate,
N,c=normality of potmssiom thineyen-
ata.

A =percentage of volatile mattu
(see 4.9).
B_=weight of sample

" 455 Active chlorine, Welgh from 0550 to
0.600 g af ‘the zampls ard wash throogh a
Punne! ints a 300-ml g Erlen-
meyer flask with 50 ml of the porified
chinrofarm (see 4.5.8.1). Stopper the fiask
and agftate gemily to dlassdve the sample.
As soon as the sample Xas dissolved, add a
freshly prepared potassiom iodide solution
congisting of 4 ml of distiled water, 2 ¢ of
potazsium iodide, and 5 ml of 1 to 1 hpdro-
chloric add (dissolve the rotacsum iodide in
the water, then add the hydrechlerie acid).
Stopper the flask and shake vigorousiy for
5 minotes, Codl the flask I aold water, open
and wash the stopper and walls of the fiask
with distiled water. Tiirude the liberated
iodine with 0.1IN sodlmn thiosalfate solution.
During the titration, swirl the contents of
the faak contmucusly and vigoroosiy so
there will always be an excesy of fodine In
the adbd-aquecns laver untid the finnl epd
point is reached Near the end point, stopper
and shake the flask viporously sfter each
addition of thiczotats. Wher the lodine color
has almost disappeared, add starch mdicator
srd titrate to the disappesrance of the blige
color. Byn 2 biank on B0 ml of the chicroform
by the asme procedure Calenlabe the per
centage active chlorine an follows:
Parcentage rnctive chiorine
. {on Jry. chlomaform-golution basiz)
_1ATS(A-B)N{(10.000)
 W{100-G) (1D0-D)

R G L e

] MIE-1-2858
Where: '

4nm1dthmﬂatemdmhhﬂm
of gample

Be=ml of thiouMate used in titration -

) of hiznk.
N = normality of thicanifate solution.
C=percentage volatile matter
{gee 4 7)_
. D—=percentage of chiovaform insolable
(zee 459). .
W= welght of sampls.

msmmm(mnm
nile).

4541 Stendnrd gahotion, Dissolve 3281 g
of potasgium ferrocyanide and 0.3 & of potas-
el ferricyanide in dlstiNed water and make

up t0 & volume of 1 Hter. Stapdardize the
solmticn by titration apainst a (,8-¢ sample '
- of pore metallie wne, or equivalent quantity

of pure oz oxide, In accordance with the
method spesified in 4.5.6.2 Colenlate tha
weight of zine axids aquivalent to 1.00 ml of
the salution

45482 Determination. Welgh to the nearest
mg approximately 1 g of type II Impregxite
and transfer the sarepla €0 o 400-ml bronker.
Add 15 ml of methyl alechol, § ml of con-
centrated hydrochloric acld. and 25 ml of
distilled water. Place the heakey on & gteam
bath and heat for 15 minotes. At the end
of tha 15-minnta heating perind, add 200 mi
of hat Aistilled water, transfer the bealker to
hot plate, and with constant stiripg and
3 ! of concapirated smmeoniom hydrocde
and B d&rops of 2 0.25 percent solwbion of
farrons ammoniem sulfate. Titrate the hot
{(T8" to 95 C.) polutiom with the standard

-potnseinm  feyroeynnids - potasgium  ferricy-

anida sobriion pntil the eolor ehanges from
blue to greenish white. Bon a blank deter.
mination and saleniate percent afne axids as
Tollows:

]E'arr.‘:ent.zl.m:o-::idﬁ:_--—_E-ﬂ'—{#f--—ﬁ
Where:
Ae=sml of standn=d salotion pged for

sample,
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B=mlof$tﬁnﬁarﬂsuluﬁmnudfor
hisnk )

C=¢ of zine mxide equivalest to 1 ml

W= weight of sample, g.

4.5 Aceeptance /pelectioh eritciia. If a
sample of type I or type Il impregnite fails
to comply with any of the requiremants and
tests of this specifisation, the htmprumtad
shall be rejected

i PREPARATION FOR DELIVERY

5.1 Packing,
Sl Leval A,

2111 Type I wnpregmite. The material
shall be packed In a fiber drum confoyming
% Specification MIT~D-14258. The drom
ghall bo sealed A3 specified on Drawing
C8-16-1,

- 8112 Tyvpe II empregnits.

S1121 For gensml fasns. Soventy - five
pounds of the meterial shall ba packed and
sepled in fiber drnoms as reguired for on-

stabilized impregnits (see 5.1.1.1).

51122 For use in the M3 cloihing im-
prapration ehamiml get, Sixteem and one-halt
pounds, plus 0.4 pound of the material ghall
be packed in fiber drums as specified om
Drawing DS-57-50.

5.2 Marking. Each shipping contsiner shall
be marlred in sccordance with Standard MIL-
STD-124 and ICC Repulations. In addition,
eath container ghall be marked in Z-inch let-
ters with the following: Do not stors ovar
120°F."” This marking skall be plased approad-
mnately 4 inches above the regular marking
and alze diametrically opposite on the other
gide of the drum. Each container akall also

4 d 8CEaTEEPILTE

6. NOTES
6.3 Ordering date. Procurement doeuments

" ehoald spetify the fallowing:

{a) Title, numbar, end data af this gpe-
cification

(8) Type I or type If impregnit,
{¢} Type of paskirg for type II only.

E.EBntdl.Abatchmdeﬁntdasthatqnnn-
ity of matarial whick hag been subjectad to
same uwnit chemical or physics) mixing
mmmtemdhmsketheﬁnﬂpmduct
substeatially uniform.

6.3 Precantions, Mixtures of finely ground
Impregnite and zine cdde are flammahle and
all pecessary presautions shoald be taken for
proiection of personnel.

64 Storage. Appendix II describex o
maﬂ:od for tha gloring of mostahilized and

withoot proper ventllation is conductes to.

mmmdlﬂm.

65 Stock pumbers, The Federal stoek
omnbers for thess ey are:

Typs 1 Impregmite (CO2) -
6850-281--4243

Tyre I Dopregmite (XXOOSY -—
GREO-PEY- 4224

66 Objeetive evidenre. Provisions for ob-
jeetive evidence and inspection records, and

specified by the procuring artivity,

|
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. drawipgs, xpeciffartions,
or other dpty are used for any jurposs other thah'fn  to manttackure, maw, or el
.F eantoction with a defnitely rdnted Govermonent pro- Mmhm.whmmmw
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K b ? I Axovy—iwreical Corps
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DETERMINATION OF PARTIOLE SIZE OF
MICRONIZXD IMPRECNITE 1 (PIPETTE METHOD)

mmmx..mmnmhm

m&m&m-pmmwam
uun.TheinxradJmtareqm:edinrtheprep-

sration of suffiient 334-parcent FVA solugon”

for approximately 183 tegts are a3 follows:
Water ... 2800 T

G ar equivalent) ...... lg
Palyvinyl alechol (0 W.S. Bpnc.

No. 197-54-288)} ....vv-e--s 100 g

Nige hondred grams of water is placed
in a 2-liter beaker and 1 g of
“Dupoenel” G dissalved with minimum
of stirring Ome hundred grems of
polyvingl aleahol Is next added slowly
with agitatfon. In order t5 aveid lamp
formation the polyvinyt alechel shonld
be slowly sprinkled in over a period
of about 30 rainctes. After 30 minutes
edditiona] stirring, the besker and

contents are placed on & stesm bath -

where stirdng is omtineed while haat-
ing to between 85' snd T0°C. The
gteam is shut of and stirring eon-
tinped for about an hour. The resuit-
ing solution is then diluted to 314
percent with the remaindsr of the
waber (2,000 g), i a large stoppered
bottle. After thorcugh inftial mixing,
the 914 percent solution je allowed to
stapd several hoars and ouly the rela-
tively clear supernstant Bquid used,
discarding any undissotvad residos at
the bottom of the container.

M2 Preparation of 1 pevernt dispersion
dwlw
Waizh 750 £ of dry type ] powder ints
8 50 ml heaker.

0Ol NOISIAKC TEITE0LSIH40008D

Fill & borette with Si4-percent PVA.

Bun 5.0 ml of 3Y-pexcent FVA into the
50 ml heaker,

Shrmbmhthh;hmrdmﬂw
ing” oecurs, ie, the mixtare talea an
first a dongh-tiks and then a syTapy

Continpe stiring for an additional &
minntes, taking care to work in any
dry material adbering to the sides of
the beaker and rod without, hewever,

exerting any appreciable prinding
action.

During stirring, rotate both the bonker
and rod in the handa,

Add 5.0 ml 3l4-percent PVA axd sHr
1 minwta,

Add 125 ml §4-percent PVA and stir
1 minute (a total of 225 ml of PVA
aolution i= used).

Rinze contents of small beaker into
large 22-cunce (oz) stoppered bottle
using 720 mi distilled water. Do not
scrape dry material off edpe of beaker.

Finally “rock the bettle” by hand for 2
minutes {the “rocking” procedgrs is
described in 80),

20. CALIBRATION OF SEDIMENTA-
TION EQOTTLES. The sedimentntion botile,
figure 1, iz doghly calithrated so0 as fo give
the weight of sospension which will fill the
assemnbled apparatus o two different heights
sbove the pipatte Hp, the distance being 20.00
cantimetors (em) of 5.00 ¢m respectively.
Twp inital calibrations are made by deter-
mmngthawmghtsdwmthatﬁllﬂ:e
assembled hottle to the above-meniirmed
lavels, In cach case, the calibration is checknd
by addicg to tha sedimentatisn bottle a
weight of a 1 percent guspension of type 1
impresmite which s 80 g greater than the
initial cafibration valne obtained with water.
Three 10 ml samples are then withdrawn by
means of the pipette, using the procedure

MOad  Te:lB  #EET-TE-NNL
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given in 50 for withdrawal of samples by  ssmples at 3 uniform rate and by & comstant

meann of the aspirator. About 10 minubes
Iatar, the Toam will have subslded sofficicntly
ac that the btrue level of the figuid can be
determined ¥ the resulting level 15 oot ex-

actly Aght (ie., at 20.00 em or 5.00 cm), .

the requisite weight of the 1 percent type I
impregnite dizpersion iz corrected to make
it g0, If the sedimentation bottle is con-
stracted according to the scale gpeeified,
ahent 250 g of 1 percent type 1 impregmita
suapension will be regquired for the Y.00 em
level and about 5§50 g for the 20.00 ¢m level
The 20.00 zm level [s nsed In the “long
method” for characterization of the complete
parﬁdnsi:edistibnﬁon.wpm&athas.ﬁm
lavel 15 pead for the “short method™ for ent-
ﬁnzatﬂ,ﬁ,and4mictﬂﬂ.%mthaseﬁ-
mentation bottle is ance correctly ealibratad
for 1 percent type I impresmite slurry, sub-
sequent fliing operations are simptified.

40, FILLING SEDIMENTATION BOTTLE
WITE 1 PERCENT SUSPENSION. The 1
nercent suspenston of type I impregnits con-
taized in tha X2 oz stoppeared bottle is always
acaip homogezized just pwior to filling the
sedimentzation coptuiher by “rocking the
bottle” ss follows: imvert the bottle adomt
135° frem its novmal vertics! pexitiom and

shake untl all gediment on the bottom end -

. With the bottle held in 2 horlzon-

tal position, continge the mixing by “rock- .

ing” {i.e.,alowh'liﬁnsﬂtarmteendsdthe
bottle about 45° from the horizental every &
seccnds) about & dozen times A quantity of
the hamogenized siurry as datermined by the
above-described calibration iz weighed nto
a tared beaker fram whenee it is immediately
poured inte the sedimentpiion bottle upon
which the pipette is assembled the bottle
then being elamped in a vertieal posibian.

50. DETAILED PROCEDURE FOR
WITHDRAWING A SAMPLE. The detafled
ardar of procedure is as follows, the lebfars
refarring to the parts of the pipette Indicated
oz, figure 1. Particular attention should hbe

given to the necessity for withdrawing the

B8RP IE LS
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{8} Twrn atspoock {connecting B and C)
to drain pipette. '

(b) Se_athatlwd.h}ghﬂofasphtnr
is on Upper Ting.

fe) Connect rubber tube of aspirator to
top end of mipetie. :

(d) Raise leveling bolb momeatarily to
expel drainags throogh (C).

{e) Close stopoeock.

{f) Lower leveling baib o lower ring
guppert which is clamped pt 2
lovel whick will require ahont Z3
gseconds for filing ths pipette
‘(gee 90).

() Open stopoock (connecting B and
A) ard draw sarmple into pipette
Apn the pample lavel approaches
the 10.00 mi calibration line (X),
the stopeock is gradually turned
off 80 that fiow can be stopped
exaotly at the mack, {If the level
in nedvertently passed, the sitvn-
tion can be remadied by bem-
pﬂﬂ?ﬁ?raiﬂnﬂthelenﬁnzb‘dih
of the sspitasor and dlowing the
ligeid level to come bask to the
proper mark slowi.)

(h) With the stopeock turnad off, the

_ sspirator leveling baib is raised to
thes upper ring.

(iy Fiace coded sample contpiner under
the ontlat (C).

(jy Open stopcock {comnecting B and
C) and allow contents of pipetie
to érain into sample containgr.

(k) ¥ mecessary to expel the last few
drops of szmpls a momentary
Ifting of the leveling bolb above
the upper support ring will accam-
plish the recoh, the inside of the
gample eontainer being toushed to
the omtist {C).

() Clese the stopcoele

(m)l.agn:rthnlsmlingbn[bhthehwer
Hrg, )

WOpd  ZP:iB  PRET-TE-NU
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(n) Ptace a emall heaker of rinse water
so that {{) in below the surfses
of the watee.

{0) mnﬁhm{m

(p)&ﬂwtheﬂnmwaﬁerhbem:ke&
fnto the pipette buTh untl the
latter s ghont 85 flled

{q) Removo the beaker at this point and
allow gir 1o babble through the
pipette for 8 few pescnds (beirg
carviul that ligeid is not sucked
into the aspirater rzbber tobe).

{r} Close stopcocle

(2} Placq aspivator leveling bub on the
upper ring sapport, |

(£} Repizes asmple sontamer under (C)-

{n) Open stopceck {conpecting B and

Iv}Aﬂmwﬂnsewatertodrmnmm
sample bottle, raising levefing

GZBRTEEFTETG
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(D) Agnin “rock the bottk” and nke
the cecond caniral axmpls as be-

COMPLETS YEST, Having docidod whether
ths “zhort method” (Le., 8 cuts at 5.00 cm)
or the “iong method™ (ia, 9 cuts at 20.00
em) i to be used, the order of procedure is
as follows:

{b) Take threo suctessive 10 m! contrel
gemples of hamogenized slurry
for analysis 88 axplained in 60.

galpated (Eee sample data sheets
that follow).

(d) Set ock at “a very local time” of
1158 .

{¢) Bomorenize tha sluryy by “rocking
the bettie

(1} Set the ndknenmhntthduwn
at 12:00 {zero time} and elamp
firmly In a vertical po=tian ix &
place free from drafts, radiation, .
and excessive vitration.

{g) Open stopeoek to let Hquid seek its
leve! in theumﬂary,lmngm
tﬂnthntmmadmnsinmﬂ:e
hnt‘tle. .

th} Nots tanpa-ntu.rz.

(i) Meﬂmﬂmﬂhmumdintedw
the code on the samplo sontainors
‘using the same techrioue as that
described in - 68, forr taking the

i1
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{}) Ttrate cach sample for sctive chio-
rine by the method descifbed in

type 1 impregnite otcupying 10 ml
of homogenized slurry, calenlate
the “percent nndergize” of the
sabsiequent sanple cuts by com-
paring the respestive Hters of the
samyples with rcapeat to the aver-
age of the combre] Hiters,

(1} Retord the data obtmined on the
duta sheet.

(m} If e pedfmentalion was not car-
rvied out at 25* 0., correct the
regults to thiy temperatare by in-

creasing the apparemt micron di-

ameter to the ewbent of 1.5 per-

BCBETEEPIETS
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' {0) The “purcent undernive™ material at
gny given particle mize ¢an be

) mtsrpolated fremm the graph.
80. TFTRATION OF ACTIVE CHLORINE

£l
;

layer has & slight light straw eolor, add 10
ml of starch solaticm and continue the titra-
tion nutil the purple aolor s changed to white
by the addition of one &rop of thiosulfats, As
the endpoint is spproached, shaks the fask
vigorously atber the addition of each drop of
thiosolfate Ron a blank determination on the
reagents and correct the sample titer for the
blank obiained

90, NOTE. More camplete detolls on tha

WS EP1iB PEET-TESWTT
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Diste sharted
Smpde -
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Weight of 2 peroemt shorry. | grams Azt
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10. GBRYECT. Thls directive dogerides a 501 Containexs, Placs fonr filled contaimers
msthod for staring type I impregnite In  (MFL-D-14258) on o warehouse pallet as
warehonses apd depots. A spacial method of shown In figure 2 To prevent heat tymmgfer
storing is required for type I impregnthe from oke eontuiner to the mext, the eon-
sineo the thermal decomposition of this pate. "tainers must be in the positions indicated, so
ﬂﬂh@fﬂiﬁlﬁdﬂhﬂﬂﬂ:&h&hﬁd& that they will be not Jess than 6 inches apart
packed in thin walled containers and eom- and not leas then 6 inches from & wall. The
ety stored in a closed yoom, the hoat trems-  loaded pallelg shali be stacked in Hers s
fer from one container to the next is suffi-  that the vertical spare between eantainers in
dent to propagate the dscompogition, theve-  gueeessive tiers shall be alternately & inches
by eansiny & storagze hemed, " and 24 Inches, with 6 inehes between con-
tainers in the firsi and sasand Hers. Supports
shall be reovided for the pallets so that na

filled eontainears being assembled for a ship- 302 Worning plaeard, Place a placard
mare carTyiag a warnicy to keep materia) awny
than 48 hours prior to shipment. RMorage in  from oben fire and all heated surfaces on or
- Y, railrand cars or ahips prior to or daring ahip-  near ezch xposed side of staragw areas,
g: (LC"’ ment doss ngt come within the scape of this
-~ apperdlix, sxcept that rafiread cars Jesded . 40, CONBTRUCTION OF WAREHOUSE
with type I impregnite shonld not ba allswed PALLETS, The pallets used for atering the
to stand in the general vicinity of the mieron-  material shall be constroctsd as shown in

Ixing plant. Ggure 2. The upper surface of the pallet
shoald be marked to indieate the yroper pozi-
0. METHOD OF STORAGE. - tion of the cootainers.
> | &
. o 1E
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APPENDIX B

ACRONYMS




ASR
CERCLA

CEHND
CFS

CIR

CSM
CWM
DERA
DERP
DOD
EOD
EPA
ERDA
FDE
FUDS
FWS
GSA
HTW
INPR
IRP

MCP
NCP
NGVD
OEW
SARA
TNT
USACE
USADACS
USAED
USAEDH
USATHMA

uUsha
WNRC

g6

Ordnance and Explosive Waste
Chemical Warfare Materials
Chemical Investigation Report

APPENDIX B -- ACRONYMS

Archives Search Report

Comprehensive Environmental Response, Compensation
and Liability Act

Corps of Engineers, Huntsville Division

Cubic Feet Per Second

Chemical Investigation Report

Chemical Surety Material

{hemical Warfare Maierial

Defense Environmental Restoration Account
Defense Environmental Restoration Program
Department of Defense

Explosives Ordnance Disposal

Environmental Protection Agency
Environmental Restoration Defense Account
Findings and Determination of Eligibility
Formerly Used Defense Sites

U. S. Fish and Wildlife

General Services Administration

Hazardous and Toxic Waste

Inventory Project Report

Installation Restoration Program

Mandatory Center of Expertise

National Contingency Plan

National Geodetic Vertical Datum

Ordnance and Explosive Waste

Superfund Amendments and Reauthorization Act
Trinitrotoluene

U.S. Army Corps of Engineers

U.S. Army Defense Ammunition Center and School
U.S. Army Engineer District

U.S. Army Engineer Division, Huntsville, AL
U.S. Army, Corps of Engineers, Toxic and Hazardous
Materials Agency

U.S. Department of Army

Washington National Records Center

B-1

231




96 232

APPENDIX C

PREVIOUS INVESTIGATIONS
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SUMMARY

4 records search was conducted to assess Defense Depot Memphis (DDMT),
Memphin, Tenn., to determine the existence of toxic and hazardous
materials and relared contamination, empheeizing thnae substances posing

a potential for migraticn te offpost areas.

A potential exists for contaminaat wmigratioa from DDMT via surface and
subsurface routes. Locations wvhich have the greatest potential for
migra:ian-are burial sites at Dunn Field, the old repackaging site, and
pentachloraphenol (PCP) dipping vat areas.

ﬁdéitional potential problem areas include: (1) improper starage of
migsion and excess stocks of pesticides, (2) lack of leak testing of
underground petroleum, vils, and lubricants (POL) storage tanks, and
(3) potential safaty and coataminstion hazards associated with improper
storage and handling of industrial chemicals at the Defense Property

- Digposal Office (DPDO) Yard and the current repackaging areas.

Based on the Findings of this assessment, a survey by the Defense
Logistica Agency (DLA) is recommended to determine if any contaminants
aré migrating offpuat, including ground and surface investigations of:
(1) burial sites at Dunn Pield, (2) the old repackaging site, and

(3} the PCP dipping vat areas.

Addirionally, the following actions by DDMI are recommended:
{1) upgrade the handling and storage procedures and facilities in the
warehouses, repackaging arez, and DPDO Yard with regard to hazardous and

incompatible industrial Eheﬁicala; (2} properly store pesticides; and

(3) test underground POL storage tanks on a periodic basis.
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1.0 GENERAL

1.1 PURPQSE OF THE ASSESSMENT
To determine the existence of toxzic and harardoue materials and relsted

contamination at the Defense Depot Memphis (DDNT), Memphis, Tenn.,
emphesizicg those substances poeing a potential for migration off the

inatallation.

1.2 AUTHORITY

U.8. Army Materiel Development and Readiness Command {DARCOX)
Regulation 10-30, Migsion and Major Functions of the U.8. Army Toxic .and
Hazardous Materials Agency (USATHAMA), May 22, 1979.

1.3 INTRODUCTION
l. In respounse to a letter from the Commander, USATHAMA,
requeating the idencification of potentially contamimated

installations, the Commander, Defense Logistics Agency (DLA),
recommended that DDMT be included in the Installation
Restoration Program. - . '

2, Presurvey instructions were forwarded to DDMT om Dec. 15, 1980,
to outline assessment scope, provide guidelinea to DDMT
personnel, and obtain advance information for review by the
Records Search Team.

3. Personnel at DIMT were briefed on Mar, 2, 1981, by a
representative of USATHAMA on the Iaetallation Hegstoration
Program prior to the onsite records search.

4. Various Government agencies were contacted from Jan. 18 Lo
Feb, 26, 1981, for documents pertinent to the records search
effort. Ageocies contacted included:

8. U.S. Army Environmental Hygiene Agency (USAEHA),
b. U.S. Geological Survey (USGS),
¢. Defense Technical Informarien Center (DTI(),

1-1
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d. U.S. Army Engineer Waterways Experiment Station (WES),
e. Department of Defense Explosives Safety Board (DDESB), and
f. Chemical Systems Laboratory (CSL),

5. The onsite phese of the reccrds seareh was conducted from
Mar. 2-6, 1981. The information presented in this report is
current, as of the dare of the onsite search., The following
personnel were aseigned to the Records Search Team:

a, Mr. Donald Gross, teem leader {CSL).
b. Mr. John Bane, chemist {CSL).

. LT Joseph Wienand, chemical engineer (CSL).

Mr. Roy Yon, ordnance specialist {CSL),

Mr. Robert Jonas, chemist {(CSL).

. Mr, Charles Whitten, geologist (WES),

T - T - PR |

6. 1In addition to the records review, interviews were conductead
with the current dnd former {retired) employees. A groond tour
of the installation waa made, and photographs were taken,

7. Document produrtion services were provided by Environmental

Science and Engineering, Inc. (ESE), Gainesville, Fle,

t.4 INSTALLATION HISTORY
DDMT ia lccated in the southern portion of the city of Memphis, Shelby

County, Tenn. (Fig. 1 and 2)}. The 260-hectare (ha) site was afficially

activated on Jan. 26, 1942, as the Memphis Ceneral Depot. Construction

actually began in June 1941 on an original 200-ha site and was completed
in May 1942,

From its inception, DDMT mission and functions have been related to the
Army Engineer, Chemical, and Quartermaster Services. DDMT also
provided supply, stock control, storage, amd maintenancé for all chree
servicea. During World War II (WW II}, DDMT performed supply missions
for the Signal and Ordnance technicsl services and served as = prisoner
of war (POW) camp for 800 priscners.

The storage capacity of DDMT was expanded from 276,789 square meters
(m?) to 387,936 o? in 1953 with the completion of six new

warehouses,

1=-2
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DDMT has held several designatians over the years (see Table 1).

In 1963, the Defenge Supply Agency (DSA)}, now DLA, gelected the
installation as aue of ira principal distribution centers for the
complete range of DSA commodities. The U.§. Army released the
installation to DSA, and on Jan. 1, 1964, the installation becama
Defense Depot Memphis. As a major DLA field element, it performa
misaion responsibilities for etorzge and distribution of Department of
Defense {DOD) commodities within the south-central United States

rexion.

1.5 ENVIRONMENTAL SETTING
1.5.1 1LOCATION
DDOMT is approximately 9.7 kilometers (km) north of the

Tennessee-Missinsippi State line and 12.9 km east of the Miseigsippi
River., The tertrain is relatively level with average elevation of

92.4 peters (m).

1.5.2 METBOROLOGY

Thé U.§. Weather Bureau reports an annual nominal tewperatutre range from
-25 degrees Celsius ("C) to 41.4°C. The sverage seasongl temperatures
are 26.7°C in the summer, 4.4'C in the winter, and 15.7" C as 2 mean

average.

Average monthly precipitation varies from 6.9 centimeters {cm) in
Octobar, to a high of 15.4 em in January. The average aonual soowfall
is 15.5 ¢cm. The prevailing winds are from the soukthweat , and the

gverage relative humidity is 70 parcent.

The total yearly rainfall during 1960-80 is showm in Table 2.
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Datea Designation

Jan. 1942 Mewphis General Depot

July 1442 Memphis Quartermaster Depot

May 1543 Memphis Arwy Service Forces Depot
May 1946 - Hgmphis Genersl Depot

Aug. 1962 Memphis Army Depot

Jan, 1964 Defense Depot Memphis (under DLA)
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. Table 2. Total Yearly Rainfall, 1960-80

Rainfall Amount

Year (Inches) {cm}
~ 1980 54,43 138.25 .
1979 70.89 180,06
1978 77.60 195,58
1977 41,20 104.65
1976 - 45.50 115,57
1975 58.68 149,05
1974 64.57 164.01
1973 62.30 158.24
1972 45,90 116,59
1971 49,59 126.21
1970 48.81 123.98
1969 42,12 106.99
1968 51.87 : 131.75
1967 46,44 117.96
1966 4l1.24 106,75
1965 42.79 108.69
1964 57.68 146.51
1963 38.68 98.25
1962 43.01 109,25
f 1961 49,64 - 126.09
. . 1960 49,43 125.55

=7
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1.5.3 BIOTA

General

The land on which DDMT is gitusted was originally cottonfields. The
city of Memphis has expanded and surrounda DDMT.

Flora
The natural flora in the limited unsyrfaced sreas are native Bermuda

grasa and occasional deciduous black sak (Quercua welytina). Several

decorative species of scrubs and trees have been introduced over the
years, via landecaping programs, and are concentrated in the housing
area, golf course, and lake (DDMT, n.d.).

Fauna

Although & U.5. Army Corpa of Engineers (COE) atudy (1375) lists several
federally protected animals as occurring in the Memphis area (App. A},
none of the 1is£ed fauna have been reporred as obeerved on the
inatallstion. The most prevalent animal life are peats, i.e., roaches

(Blattella germanica), rats (Rattus nornegicus}), and mosquitses (Culex),

attracted by subslstence stacks.

Lake Danielson has deen atocked periodically with bass (Micropterus) and
bluegill (Lepomis), and alsc contains catfish {Ictalurug). The lake is
a cloged system; therefore, the population is directly impacted by
installation operations. For exampla, in 1976, & fishkill occurred in

the lake, reportedly due to pesticide treatment of the golf course area.

Duan Field is the only undisturbed aatural open ground in the local

grea. Table 3 lists those animals that have occasionally -Been observed

in this &rea.
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Tabkle 3. Fauna Observed on Duan Field

Common HName

Scientific Name

Mammal 5
Squirrel
Red fox

Birde -
Mourning deve

Cuail

ReEtiles
Turtle

Sciurus niger

Vulpes vulpes fulva

Zengidura macroura

Colinus virginianus

Terrapene caroliuna
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1.5.4 GEQLOGY
Physiography, Topography, and Drainage

DDOMT lies within the Eaat Gulf Coastal Plain section of the Coastal
Plain physiographic province. This section is described as youtbfully

to maturely dissected belted coastal plain,

The terrain of the major portion of DDMT is fairly uniform. The
elevation in the area souwth of Dunn Roed, exciuding the golf course,
varies from 86 to 91 m mean sea level (MSL), The tofogrnphy of the golf
course area, which was not extensively altered by cut or fill for
congtruction purposes, varies from B0 to 91 m MSL. Elevations in cthe
area north of Dunn Road (Dunn Field) are gemerally around 91 m MSL,
except for Ehe northeaat corner that varies from 30 to 91 m MS5L and the
excavated bauxite storage ares v 'l2 southwest corner, which has a 5-

to 10-m cutbank along its west side,

Surface drainage on DDMT is almpst completely ¢ontrolled by an effective
storm drainage aystem. Fig. 3 shows the location of the storm drainage
outfalls and the general area that each outfall drains. The
crogsshatched ares along the western border of Dunn Field (Fig. 3) has
natural surface drainsge that flows off the installation in the area of
" the outfalls along the western boundary. The excavated bauxite storage
site covers moat of the crosshatched area. The outfalls on the northern
boundary, including all of Dunn Field, flow inte city ditches or small
unnamed ¢reeks. These creeks flow northerly into Came Creek, which
flows southwesterly into Noncomngh Creek {(Fig, 4). The outfalls alang
the eastern, western, and southern boundaries flow into city ditches or
small unnemed c¢reeks that flow southerly into Horconnah Creek.

Nonconnah Creek flows westerly into Lake McKeller, an old river lake
that empties directly inte the Missisaippi.River. to the west, Lake
McReller is approximately 5 km west of rhe junction of Nonconnah and
Cane Creeks. |

1-10
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Surface

DOMT is situated in an area of gently rolling loess hills (Pig. 5) with
approximately 33 m of relief. The Pleistocene loees, 8 uind-bloﬁn silt
or silty clay (Table 4}, was up to 12 ﬁ thick. Borings made after
construction {Fig. & and App. B) showed the thickness of the loess to

vary from 4.5 m to greater than 9 o

Subsurface . ‘
The geolegic formatiana underlying the loess consist primarily of
uncongolidated sand, clay, and gravel. Well-consolidated rocks of
gignificant thickness occur at depths greater than 900 m. The Cennzoic
units, which supply potable water for the Memphis arsa, are described in

the stratigraphic column in Table 4.

Structurally, DDMT is in the aorth-central part of the Mimsissippl
embayment, & geosyncline or broad trongh-like structure that plunges to
the south, The dip of the geologic formations shown in Table & varies

from 0 to 135 feet (ft) per mile.

Seil

The Generalized 5ail Associationa Hap compiled by the U.5. Seoil
Couservatiaon Service (USSCS) (Sease ég_gl,, 1970) shows DDMI to be in
the Memphin-Grenada— Loring sssaciation, which is characterized by
nearly level to eloping, well-drained end moderately well-drained, silty
goil on broad uplands (Fig. 7). The soil in this association developed
in gilty deposita more than 6 m deep. Prior to the construction of
DDMT, the soil was clasgified as Memphis soil, which is well-drained
goil on the broader ridgetops and steeper hillsides. Hemphia soil has a4
brown, asilty surface layer and subseil. The conatruction of DDMT
descroyed =211 of the Memphis spil, except in the-northeast cerper of
Dunn Field and in the golf course area; these two aress retain the
original Memphis silt loam. The conetruction areas have been classified

as graded land, with silty materials. The soil in the graded land at
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DDMT varies from clay to sandy=-silt, The permeability of the Memphis
s0il and graded land varies from &.4 x 10™% to 1.4 x 1073 o per

aecond.

Ground Wakter

The depth to aseasonal high water tables in the loess varies from l.5m
ta grester than 3 @m. The Fluvial sands and gravels that underlie the
loess are a source of water in many outlying suburban and county areas.
Iopermeable clay lenses in the sands and gravels could cause perched

groundwater conditiona.

All potabla warer used at DDMT- is purchased from the City of Memphis,
which pumps more than 95 percent of its water from the Memphie nand
("500-foot" sand) and approximatesly 5 perceat from the Fort Pillow sand
{"1,400-foot" mand, nee Table 4).

Geological Aspects of Potential Migration

The potantial existe for the migration of comtaminants via the surface
storm drainage eystem at DDMT. Materials spilled in the warehouse area
have the potential of being washed into the storm drainage system.
Infiltration of spilled matarials to the soil in the warehouse area is
minimal, since the open soil areas are small and well drained by the
storm drainage system., No data were available as to contaminante
wigrating via the atorm drains, because thare is wo program to moniter
the ogutflow at the discharge outlets for contaminants. The northwest
corner of Dunn Field was used as 8 burial sice umtil May 1977. Thete is
a potential for contaminants ta migrate through the loess ioto the three

zones described below.

i. Fluvial Deponits=—The fluvial depasits censist primasrily of

send =nd gravel which underlie the loeas {Table 4). These
deposits supply water to many domestic wells in suburban and
c¢ounty areas, USAEHA reported a perched groundwater teble in
the Dunn Field area; however, discharge from the perched water

tebla would go into the fluvial deposits.
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2. Memphis Sand=——The Memphis sand is the primary aquifer for the

City of Memphis warer supply. The Memphis sand is overlain by
the Jackaon Pormation that isg generally considered to be of low
permeability end confines warer in the Memphia eand (Table 4).
A USGS Water Reacurces Investigation Repoart (Parks and
Lounsbury, 1976) indicates that there are permegble sandy zones
in the Jackson Pormation that could sllow contaminants co

migrate from the flyvial deposits into the Memphis sand .

3. Surface Stregmg—Contaminants migrating into the fluvial

depoaits could be discharged into Cane or Nonconnah Greeka. <o
subaurface data were .located far the Dunn Field area.
Additiona! data on subsurface conditions, such as the locel
thicknegs and permeability of the geclogic unirs smd
groundwater conditions, are needed to determine the subsurfece

potential for migration in this ares.

The storm drainage system north of Lake Danielgon (alse called the Fire
Reservair) empties into the lake, Warer and bottom samples are
¢ollected and analyzed for coataminants on a regular basis, as the lake

is open for fishing.

1.6 LRASES
Reportedly, there have been no industrial, agricultural, or Brazing
leases at DDMT. There are 2 oumber of tenmanta on the installation,

primarily engaged in administrative activities.

1.7 LEGAL ACTIONS

Reporcedly, there have been no legal actions ac DDMT invelving zoxic/

hazardous materials, . .
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2.0 PAST AND CURBENT ACTIVITY REVIEW

2.1 INSTALLATION OPERATIONS
2.1.1 TIHDUSTRIAL OPERATIONS

The primary ipdustrial operatiom ar DDMT is warehousing, which includes

shipping, receiving, and etoring DOD commoditites. Other operations

include vehicle maintenance, sandblasting, &and spray painting.

Major maintemence and repair -on installation vehicles and Materiels
Handling Equipment {MHE)} are performed in Bldg. 770. Steam clesning and
apray painting are also performed in Bldg. 770.

Bldg. 253 houses the inatallation motor pool where minor maintenance,
such as fluid changes, steam cleaning, washing, and lubrication, is

performed on insrellation wvehicles.

Minor maintenance of two locomotives and other rolling scteock {e.g.,
flatbeds and boxcars) is accomplished in Bldg. 720. Batteries for MHE
items sre charged in Section & of Bldg. 489,

Metal parts {e.g., reusable containers, and miesicn atored bar stock)
are saundblasted with a low-silica slag material. The major sandblasting
area is located in Bldg. LO88. The work material from this operacion is
¢ollected in open top F5-gallon (gal) drums and dispesed of in the
municipal landfill. Sandblasting and painting aperatinn; are
occasionally performed outdcors on a concrete pad in the open atorage
arse near railroad track No. 2. Wastes were observed spread om the
greund around the pad. Pastc sandhlasting operations were cenducted in
the north end of cpen shed 1089. There were no analyses available for

any saudblasting wastes on the inastallation.
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Items such as drums and containers Are spray painted for reuse in a loug
bay of Bldg. 1087. The area is ventilated by opening the doors at beth
ends of the building.

Bldg., 737 houses & 224-cubic meter {m3) dipping vat used for

treating wood products, Primarily pallets, with pentachlorophencl {PCP).
The vat is cpen and was observed to be full during the onsite visit.
Reportedly, the vat hes received little use since the lare 1960 "g,
except for occasianal dipping of platforms used to support electrical
transformers and for dipping large tiwbers for unspecified uses. It was
also reported that the vat has not been clezned or dumped since )
construction in 1952. This area is mentioned in the Spill Control end
Countermeasure {SPCC) Plan, but only the attached pesticide storage room
is conaidered.

The Engineer Depot Maintenance Shop was located in the south end of
Bldg. 972 from the 1940's until 1964, Seme of the equipment from this
shop remained in use until the late 1960's for various repairs om
wisaion stacks. During the pericd of operation, trucks, Eraders,
snowplows, bridging equipment, forklifrs, tugboats, and engines were
repgired, This area also contained a variety of equipment for metal
parts fabrication, Reportedly, most liquid wastes from thiz area were
placed in 55-gal drums amd were turned over to the Defense Property
Disposal Office {(PPDO), with the exception of small quantities of wasre
0ils used for dust control on DDMT.

From the 1940°s until the late 1950's, the Chemical Corps performed
maintenance repairs amd modifications in Bldg. 229 on itéms such as gas
waska, flamethrowers, smnke generatoers, fire bomb bodies, and
decontamination units. Repair parta and itews were stared at the depat
until 1964,

Bldg. 770 was uged until 1969 as = ¢leaning and preservation area for

heavy equipment prior to overseas shipment. These items were pPreserved

with lubricants and preservative greases,
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Coffee-rpasting and tea-blending operations were formerly located in
Warehouse 64%,

2.1.2 LESSEE INDUSTRIAL OPERATIONS
There have been no leases of Government property at DDMI by commercial/

industrial privaete concerna.

2.1.3 LABORATORY OPERATIONS

DDMT currently has no laboratory facilities. The limited water analysis
conducted by the Environmental Health Section at DDMT uses & portable
test kit st the sample sites (see Sec. 2.3.2). .

It was reported that in the 1940's, DDMT had a testing lsberatory that
inapected and tested incoming shipments of food atocks. No information
was avallable on the analyticel procedures, reagents used, or the

precise location of this laboratory.
2.1.4 MATERIEL FROOF AND SURVEILLANCE TESTS
Proof and surveillance tests conducted on chemical and engineer items at

DDMT are described in the following paragraphs.

Chemical Items

I. Flamethrowers were tested at the Dunon Field area. The tests
were conducted in accordance with Chemical Corps stockpile
reliability criteria to determime operational suitability of
the end item prier to troop issuwe. Tests were conducted on the
standard flsmethrower, high pressure air compressor
flamethrower, and ignitiom ecartridgea utilizihﬁ Ho. 2 disgel
fuel.

2. The standard M2 mechanical smoke gemerstors were Lested
ueilizing SGF 1 and 2 fog oil. These tests were also conducted
at the Dunn Fiela &rea.

Smoke pots were tested at the Dunn Field area.
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4. The Decontaminatiom Apparatus/Truck Mounted was tested using
water from Lake Danielson. 0

Engiceer Items

1. Bridge building equipment (eluminum and plywood boats} was
tested at the areas of Dunn Field and Lake Denielaan,
2. Bulidozers were tested for operational suitgbility at the Dunn

Field area.

Other Teats
Lake Danielson has been utilized by installation and municipal fire

departmenta for testinog firefighting equipment.

2.1.5 TRAINING AREAS

DDMT had twe pigtol renges for security guard practice. Ome range,
operated from the early 1540's to the early 1950's, was located jusc
south of K Streer near the curreat 9ch hole of the golf course. The
other range, eatablished in the early 1350's, was located in the
north-central part of Dunn Field. This arca was shandoned in the late

1970's, and the building is currently being used for pesricide storage.

DDMT nas a firefighting training progrem for the emploeyees. Training
has been held at many locations on the installation. Classrsom trainicg
iz held in some warehouses and in the headquarters building. Fire
e:tinéuisher practice is usuzlly held on a convenient open rosdway,
employing a controlled fire in a small meral container involving
flamneble material. DDMT haa never had any formal firefighting training

Pita on the installation.

U.S. Army Reserve (USAR) members train at DBMT for 2 weeks in the

sumpmer. The training involves integrating the reserviats into the .

warehousing operations,
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2.1.6 TOXIC/BAZARDOUS MATERIALS (HANDLING AND STORAGE)

Induatrial Chemicals

Industrial chemicals are curréntly claseified as flammsables tprimarily
liquids), corrosives (acids snd bases), toxics (pesticides, herbicides,
and rodenticides), oxidizers (variocus chemicals), petroleum, oila, and
lubricante (POL) products, and medical supplies. Storage space occupied

by these items is listed in Table 5,

The mejority of chemical stock items are stored in Bldg. 629. This

building is comstructed om a concrete foundatien without fleor drains
and containe five bays separated by brick walls and fire doara. Spill
booths containing ebsorbent material and clesnup equipment are located
in each separate area. Thess T™noths are marked to preclude incompatible
chemicals being placed in the same booth. The area is well organized,
but minor examples of incompatible storage wers cbserved during the
onsite visit. [Fig. 8 (EPA, 19804} provides general chemical

compatibility informacion.]

Bldg. 319, the flammable materials storags area, contains mostly
alcohcls, with lesser amounts of other items (ether, pesticides, and
solvents). The building is comcrete-bermed and is om a concrete
foundation with no flocr dreins, One mechanically veamtilated,
separately bermed room in the weat end of the building contains cyanide
" compounda. The building is equipped with explosion=-proof lighting and
gpill beoths similar to those im Bldg. 62%.

Medical supplies are stored in Bldg. 359. OQutdated and leaking items
are transferred to the former boiler room in this werehouse to Ewait
disposal (see Sec. 2,2.2}.

The X-25 area is & bermed, concrete pad in the open storage area on the
northwest side of thelinstallatiou used to store flammable materials.
These materials, normally atored in 55-gal drums, include a wide range

of industrial-grade organic solvents.
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. Table 5. Industrisl Chemicals in Storage at DDMT

Location Item

Bldg. 629 Various chemicals (toxice, corrosives,

- oxidizera}

Bldg. 319 - " Flammable materials, toxica

Bldg. 2359 Medical supplies

X-25 Plammable materials

¥=-13, X-15 FOL products

Bldg. B73 FOL products

Flammable liquids
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Nonflammable POL products are stored in Areas X-13- and X-13, in open
storage between E and B Streets, and between railroad track Kos. L3 and
18. These materials sre stored im 55-gal drums, stacked four high, and
imclude such items s rifle bore cleaner, lubricatinmg oil, calibrating
eil, cleaning compound solvent, deicing/dafroating fluid, dryclesming

splvent, snd cutting fluid,

The north end of Bldg. 873 (an open shed) is used for POL and mtifreeze

storage.

Bldg. 689 housas a emall, enclosed flammable liquid holding area where
55-gal drums of flammable waterials are received and temporarily stored.
Typical it;mn held in this area are alcobhola, ketones, aromatics, and
esters. This area is not hermed oud is adjaceut to storm sewer inlets

in L Streec.

Leaking, damaged, snd corroding containers f{rom the storage areas on
DDMT are taken to Bldg. 972, an open shed conmstructed on a.concrete pad,
for repackaging. Items awaiting repackaging ia this wmbermed area
included potassium hydroxide on a pallet with hydrochloric acid,

-ﬂulphuric acid on s pallet with methanol, lubrication oil next to
aulphuric acid, leakizg containers of hydrofluoric acid, and a damaged
S5-gal drum of methyl ethyl ketome cn the gravel skirt slong the outaside
of the concrate pad. The repackaging operation is performed on a small
workbench in the center of the shed. The material from damsged
containers is repacked for isaue or stored for dispoaal. A common
practice in the past was to dispose of abaorbent snd cleanup material
wastes with general rafuse (USAEHA, 1978). The personcel operating the
ates were again directed by the Commander (at the Team exit interview)
to handle this material as hazardous waste. The carrent required
procedure is storage for a future disposal comtract, which is also

curreat prectice for empty coantainers.
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Until the late 1970%'a, the repackaging operations were comnducted
outdoors under g lean-to, om = gravel surface atr the corner of 21lst and
E Screecs. '

There has not been a hazardous wastes disposal contract for gver

3 years, and wastes are currently storaed awaiting sufficient quantities
to justify a contractor dispasel operation. Documentation of past
disposal operations and contractors was not ava:lable. Hezardous wastes
will be centrally stored in Bldg. 1086 by late spring 1981. Thig
building is on a comcrete foundation and wes under removation duriog the
engite visit to include berming and removal of excess equipment. The .
1natallut1qn applied for a U.S, Enviroamentral Protaction Agency (EPA)
Hazardous Waste Permit in the fall of L38O but had not raceived g
licenee a8 of the cmaite visit.

DDMT employs logal contractors {through DEDO)} for the disposal of wagte
oils and solvents. Theee materials &re etared in drums and underground
Btorage tanks until removed by a contractor for reclamarion. It was
reported that the storage tanks have oot been hydrostatically tesred for

leaks since their inmcallation in 19513.

DFDC is located in the north ead of the imstallation, sdjacent to and
saouth of Dunn Boed., It is surfaced with gravel end is surface drained.
Potentiglly, the full range of DDMT stock chemicals may be stored in the
yard awaiting resale. Within the yard, containers are meparated by
classification (i.e., corrosive, oxidizer). The small containers are
stored on pellets under tarpaulins. Typical items stored im the DPDO
yard are listed in the installatiom SPCC plan and are catégorized as
flammable (i.e., acetone) and nonflammgble (i.e., drycleaning solvent).
Addirional irems not listed in the SPCC plan were obgerved, including
various acids, bases, Supef Tropical Bleach (STF), and sadium dichromate
{(App. C). Some items were damaged and/or leaking; for example, a

dameged bag of sodium dichromare appeared to have a greenish runcff,
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DDMT is in the process of identifying all transformers on the
installation that contain polychlorinared biphenyls (PCBs). Samples
have been drawn from all transformers and are currently awaiting’
analysis. Two out-of-mervice transformers coutaining en unknown coclant

are stored outside in a gravel—surfaced yard behind Bldg. 272.

Chrysotile asbestos is Btored in burlap bags which are overpacked in an
outer bag of polyethylene. These bags are stored on pallets in
Sectione 3 and 4 of Bldg. 450. The area ia posted as containing
gsbestos, and personnel entering the area are required to wear

protective masks.

The installation SPCC plan ideﬁtifies nine sites (Table 6). Bldg. 629
and Bldg. 319 are not ineluded in this plan, nor are two underground
tanks. Cme 12,000-gal tank near Bldg. 737 contains PCP for the dipping
vat {see Sec. 2.1.1). Aanother undergrcund tank of wumapecified capacity
near Bldg. 770 was used for wagte oil in the past. Reportedly, it is not
currently uged; however, Eresh oil was observed in the oil catch can
mounted on the tank fill neck. The SPCC plen and rhe Installaciem Spill
Contingency Plan (ISCP) are currently being updated to comply with
Federal regulations (EPA, 1980e}, and will incorperate a hydrostatic

testing program for tanks.

Chemical Agents

DDMT previcusly stocked ID sets, riot contrel agent CN, and small
quantities of white phosphorus (WP}. The ID sets contained emall glass
ampoules of mustard and Lewisite. The sets, stored within sealed

cylindrical metal containers known as "pigs,"

were periodically checked
for leakage and, reportedly, an unknowm quantity of leaking mmpoules was
buried at Duon Fiald. DDMT also stocked decontamination materials, such

ag XXCC3, STB, and chlorinated lime.
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Table 6, Facility Sites Included in SPCC Plam
Site Storage Capacity—Type™
Neo. Location and Description (gall
1 Property disposal area——outdoor FOL 5,000 - A.G., M.C.
and hazardous material storage
2 Bldg. 253—vehicle cleaning facility -_—
3 MDGAS atorage areas 1 - 20,000 - 0.G.
. 2 - 12,000 - U.G.
1 - 2,800 - U,G.
1 - 1,100 - U.G.
[ 81dg. 873—open POL and hazardous
macerial storage shed 500,000 - A.G,, M.C.
5 Aldg. 689--flammable liquid holding
area 7,000 - A.G., M.C.
6 Outdoor nonflammable @nd hazardous
material storage and handling area v
(X13, X15) 343,000 - A.G., M.C.
7 Outdoor flammable material storage amd
handling area (X25) 89,300 - A.G., M.C.
8 8ldg. 720--diesel oil storage tank 12,000 - A.G.
9 Bldg. 737--dipping vat and peaticide
storage area 200 - A.G., M.C.

* A.G, = Aboveground, U,G. = Underground, and M.C. = Multiple
containers.
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Bionlogical Agzents

There are no biclogical agents reported to have been manufactured, uged,

or atored at DDMT,

Radiological Materials—-Permits and Licenses

DDMT has one Ruclear Regulatory Commission {NRC) Byproduct Material
License (No. 41-14911~0l;: expires Nov. 30, 1981). It authorizes the
possemsion and wae aof a sealed krypron-B5 mource of 7 millicuries (mCi).

The keypton source is used for survey meter calibration.

DDMT atores other materials that do not require an NRC license becausé
of their low lavels of radicactivity. They are stored in a Conex
container near the west end of Bldg. 319. Items on the iaventory
include tachometera, a Radiac set, speedometers, a wave guide assembly,
glow lamps, and illuminating mantles, which contain either radium or

thorium.

There ars no reports of radicactive mererial disposal on the

installation,

Pesticidea/Berbicides/Fertilizers

The pesticide shop, Bldg. T=-267, is equipped with necess#ry safety
equipment (i.e, masks, protective clothing and gloves, safety showers,
eyewashes, and laundry facilities) (DSAEHA, 1980). The storage areas
are well marked, end copies of the storage inventory ligsts are posted on
an cutside wall. Building floor plana of all atorage areas are

furnished to the Ffire department, medical clinic, and military police.

Pesticide activiries and waste disposal containers are handled in
accordance with DLA regulations (DLA, 1974) by-the DDMT Enromology
Division personnel. Phos-toxic residue is disposed of accovding te
manufacturar instructions. Rinse water from spraying operations is now
held for the mixing of later betches; previcus to late 1980, the rinse

warter was dumped on the ground (USAEHA, 19B1}.
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Pesticide applicatioms inelude 2,4-D on grassy areaa, Monurom on track
areas, Pyrethrum in textile warehouses, Hy-Var-X in gravel areas, and
phos=toxin for stack and transit fumigation. The veterinary field
inspection section, Medical Department Activity (MEDDAC), Fort Campbell,
Ky., deteruines appropriate trearment for the subsistence warebouses.
Fertilizers are not used at DDMT. App. D lista Entomology Department
equipment and gtocks.

There are two inactive fymigation chambers in Warehouse 549, Thase were

used briefly for protectimg subsistence stocks,

The seal between the berm snd the floor in Bldg. T-267 leaks, and water
flows in from the outside. The situation is compounded by ar unaecaled
floor aeam through the center of the building which provides a potential

migration roure.

Mission pesticide storage is mainly in Warehouse 629. For the most
part, pesticides are properly segregated, labeled, and organized, There
were g few instances of noncompatibility noted. Masks are required for
personnel handling warehouse storage. 4 cleanup boath, containing

absorbent specifically for pemticides, is im the area.

Flammable pesticides for wmission use are stored in Bldg. 319, which alan
contains pesticides in alcohol solution. This building is bermed with

the ares marked.

DPDO stores large quantities of peaticidea. DDMT reported over 70 rons
of DDT to EPA. The Resource Congervation and Recovery Act (RCRA)
requires that amounts of waaste DDT greater tham 1,000 kilograms (kgl be
managed as a hazardous waste. There sra approximately twenty-five
33-gal drums of DDT stored in Bldg. T-308, which is a dry mmd secura
building (USAEHA, 1979).  Warehouse 629 ig currently storing outdated
pesticides and 3,000 gal of DDT for DPDO. The areas are well marked e&nd

segregated from other storage.
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DPDO aleo uses Bldg. 1184, at the old pistol range area, for storage of
obgolete and banned pesticides. Thisz bui@ding, located in an isclated
hollow at the north q?d of Dunn Field, is lsbeled for pesticides-but is
uot bermed. There are two storm drains in proximity ro the building,
One is within a few feet and the other is zpproximately 15 £t downslope
from the building. Both draina lead directly off the installation. The
amounts of pesticides stored in Bldg. 1184 alsc exceed the minimum

amoucts which must be managed s hazardous wastes under RCRA.

Miacellaneous ™

Igloo 793 is currently being used by the Reserve Officers Training Corpg
(ROTC) unit of a nearby :nllege for the atovage of amunition and
ordoance training items. It was noted that several incompatible iteus
were stored together (i.e., initiators in the same box with THNT block
stored gdjacent to small arws ammunitions).

2.2 DISFQSAL OPERATIONS

2.2.1 LIQUID, WASTE TREATMENT

Sanitary Wastewater Treatment

DDMT has no cnpost fecilities for treating its sznitary wastewater.
Wastewater is treated by the City of Memphis under a sewer use agreement
(Permiz Number S-NNJ-013; effective Nov. 1, 1979, expires Jan. 1, 1985).

Uuder the agreement, DDMT does not monitor the installation effiuents.

Induatrial Wastewater Treatment

There is oo industrial waetewater treatmeat at DDMT. Since the early
19508, the limited wastewater generated has been incorporated in the

ganitary sewer system, which diemcharges into the municipal -interceptor.

Two vehicle wash racks are in use at DDMT, ic Bldg 770 and Bldg. 253.
These wash racks are equipped with oil/water separators. EEfluent lines

were connected to the sanitary sewer asystem in 1§79.
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The painting and sandblasting operations in the open storage area (see
Sec. 2.1.1) are monitored under National Follutant Dipcharge Elimination
System (NPDES) Permit No. TNOD22322 for the following storm drainage
parameters: flow, pH, oil and grease, suspended solids, and phenol
(App. E). Other operations on the inatallation covered under the NPDES
permit include boiler blowdown water, cooling tower blowdown vater,
atorm sever discharges, and cooling water. The discharge limitations

and menitoring requirements for DDMT are discuased in Sec. 2.3.3.

Holding Ponds

The two bodies of water at DDMT are Lake Danielson (a 1.62~ha concrete-
lined, menmade pond) and a 0.04-hz unlined pond in the DDMT golf course

(see Sec. 2.3.1). Weither pond is or has been uysed for waste digposal.

S5tormwater Drazinpage

Stormwater drainage is discussed in See. 1.5.4.

2,2,2 SOLID WASTE TREATMENT
Sanitary Landfills

The oldest reported landfill, operating from the early 1%40s to late
1948, is located in the southweat seztion of Dumnn Field. Large amounts
af outdated or damaged food stocks and bulk quantities of STB were
buried. This area was covered in 1949 with a General Services
Adminigtration (GSA) bauxite storage pile. The pile remained there
until August 1972 when the bauxite was sold to Reynolds Aluminum Co,,
end the pile and 6.1 m of earth below it were removed to Bauxite, Ark,
The area was then refilled with building rubble, covered, and seeded.

Asphalt and roofing gravel are now being dumped in a surface f£ill ar the
north=central end of Dunn Field.

Sanitary wastes generaced on DDMT are collected by the installation

refuse sarvices that have en agreement with the city for the dumping of

the refuse (App. F coutains a copy of this contract). A privately owned

2-15




96 278
THAMA-G. 1 /MEM/PAST] . 13
5/5/82

landfill near Shelby Drive, which is operated by the city, is currently
being used. The landfill meets all State -and Federal regulationa.

Pricr to this, DDMT used three other landfilla: a landEill at Honceunah
Creek, a landfill between Democrat Road and Airwaye Blvd., and s
land{ill off Tchulhoma Road (Fig. 9}.

Contaminaced Waste

Contaminated solid wastes (Figs. 10 and 11 and Table 7) are genersgted in
various ways, including the breakage or disintegration of containers or
packaging, spillage frow open countziners, and product degradation as a
result of aging. Whenever possible, these materizls are repacked gnd
returned to stock. Materials unsuitgble for issue are turned over to
DPDO vhere an effort is made to sell them for recycling, refining, er
ether use. In recent years, unsalvageable ictems were disposed of
through & hazardous waste contractor. These wastes are turrently being

stored, pending renewal of the contract.

Spilled materials are recovered from floors and other surfaces by means
of golid sbsorbent materials that are preselecred and idencified as to
specific use (for oxidizers, acida, bases, and pesticides), DDMT
personnel are instructed to identify amd dispose of the resulting
Eontnminated absorbent and contaminated pallets as hazardous wagte
according to the nature of the spilled material. However, some of rhese
materials have reportedly been put into dumpsters for dispesal in the

Mewphis Municipal Sanitary Landfill.

Conteminated medical wastes are held temporarily im Bldg. 359. They are
disposed of by varicus means based on guidance from USAEHA. DDMT
disposes of some wedical wastes by discharging them to the sanitary
sewar (sterile water and isotonic saline). Smgll quantities of medical
wastes are burmed in the classified wastes incinerator located in

Bldg. 144. The bulk of wedical wastes have been raken to the Memphis

Zoo tncinerator for disposal. According te installation persconel, the

zoo incineratar was last used 3 years aga.
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Fig. i1 Dunn Field Disposal and Storage Sites

(See Table 7 for Descriptions of Sitec)
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Table 7. Deseription of Dunn Field Digposal and Storage Sites
(Locations of Sites are Shown on Fig. 11}

Location

Burial Sites

1 Training sets, nine each, mugtard and Lewisite, 1955
2 7 pounda (lba} ammonium hydroxide, 1 gal glacial
acetic mcid, 1955 .
3 3,000 quarts (qt) chemicels, 5 cubic feet (¥t3)
crtho-tolidine dihydrochioride, 1955
4 Thirteen 535-gal drums oil, grease, and paint, date
- unkpown
3 Thirty-two 55-gal drums oil, grease, and thinmer,
1955 .
6 3 £t methyl bromide, 1955
7 40,037 unite cintment (eye}, (955
B 1,700 bottic: [uming nitric acid, 1954
9 3,768 l-gal cane methyl bromide, 1954
i0 " Ashes and metal refuse from burming pit, 19535
11 1,433 l-ounce (o0z) bottles trichlorcacetic acid, 1965
12 Sulphuric/hydrochloric acida, 1957
13 32 cubic vards mixed chemicals and acid, 900 lba
detergent, 7,000 lbs slumimm sulphate, 200 lba
sodium
14 Sodium, 1948
15 Sodium phosphate, 1968
15 Acid, 1969
17 Herbicide, c¢leaning compound, medical supplies, 1969
18 Acid, date unknown
19 Hardwarz {outs zmd bolts)
22 XXCCl impregnite
29 Food suppliea
30 Burial site prior to bauxite storage; foods,
construction debris bummed: 1948
33 14 burial pits containing sodium phosphate, sodium,

acid, medical supplies, chlorinated lime; 1970

Burn Sites
z1 Sanitary waste, emoke pats, CN canisters
31 0ld burm 4drea, 1946

220
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Table 7. Description of Dunn Field Dispesal and Storage Sites
(Locations of Sites are Shown on Fig. 11)
(Continued, Page 2 of 2)

Location

Storage Sites

25 Peaticide storage
27 3auxite
8 Fluorapar
3z Bauxite, 1942=72
Other Sites
20 Asphalt dump )
13 Open drain ditches
24 ' Pistol range
26 Buried drainpipe

2=21
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Dnidentified contaminated wastes may be brought onpost in empty 55-gal
drums used as dunnage to fill cut a truckload and provide 2 stable
canfigura:ioﬁ for transportarion (blocking). No information wad
available on current or former drum contents. Plaat persomel had
accumulaced a sizable number of drums (estimated to be approximately
100) that are ewaiting disposal inatructions in Bldg. 629. DDMT
personnel have also used empty drums of umspecified condition as dunnage

in their outshipments of suppliesn.

Large amounts of bulk ¢hemicals that could pot be placed in the sanitary
landfill were buried in the north end of Duon Field. Included were .
highly toxic and carcincgenic compounds, ID sets, peasticides, and -
foodstuffs. This chemical burisl site operated from the early 1940s .to
the late 1970s..

2.2.3 DEMOLITION AND BURNING GROUND ARBAS
There are no demolition or burning grounds currently in use at UDMT. In
the past, DDMT has used several sreas in an informel manner for disposal

of waates by burning.

A large trash-burning area (late 1940s to the early 1950s) was located

" under the current site of Sectiom 5, Warehouse 470. When the mew
warshouses were constructed, the trash-burning operatiom moved to a
location just sorth of the Tennessee Valley Authoricy (TVA) line im Duan
Fiald.

Burning in this area dates back to the 1%40s and inecluded CN canisters,
fuses, and smckes, in addition to sanirary wastes. Oparations were
conducted in pits and incorporated the weekly cleanup of residﬁe and -
garbage in addition to materiel. The ash was then buried in the wnorth
~end of Dunn Field.

Another srea in the southwest end of Dunn Field was used for burming -

swmoke -pots, CN grenadea, and souvenir ordnances (see Sec. 2.2.2). The

area was covered by the bauxite storage pile in early 1949,

2-22
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Wood dunnage was burned in an open area north of Warehouse $29, between
the tracks and the roed, from the early 1960s to the late 1970s.

2,2.4 DEMILITARIZATION
There are no demilitarization operations of mission stocks at DIMT.
Limited quantities of souvenir ordnances were turned into DDMT after

WW¥ II for diaposal. These items were degtroyed at Dunn Field.

2.2.5 WISCELLANEOUS (SPILLS, ACCIDENTS, AND INCIDENTS)

In July 194&, a rail shipment of 250-kg, mustard=-filled, Germen bombs

en route from Mobile, Ala., to Pine Bluff, Ark., was sided on the rail
clagssificacion yard at DDMT. Records indicgte that geme of the bomb
casingas were leaking amd hed contaminated the main rail! lines am well as
the freight cars thar contained the munitions, A desachment from the
U.5. Army Technical Escort Unit [0ld Chemical Warfare Systems (CW3)
Guard and Seéurfty], Edgewood Arsenal, was dispatched to handle the
problem. The freight train with the leaking cars was positioned on a
track in front of the igloos referred to as Track No. 7 (later, Track
No., 27}. After the agent fracefer and cleanup operationg were complete,
the shipment continued to Fine Bluff. The track om which the
decontamination and disposal operation took place has been removed md a
concrete parking area has been constructed. The areg around the track
was wmonitored for | year after the incident; tests were negative.
Reports also indicate rhat several persong were treated for muscard

burns as a result of this incident,

Currently, wood duanage (i.e., damagad pallets and c¢rates) is being
dumped outside Gate 9. The wood is being removed from Government land
by the public on a voluntary basis. This activity first etarted in the
mid=-1960s. It is reported that current DDMT policy forbids including

Pallets that are treated and/cr contaminated with chemicals,

2=23
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2.3 WATER QUALITY
2.3.1 SURPACE

DDMT surface waters include & small pond at the golf course

(approximately 0.04 ha in area) and Lake Danielson (also known as Fire
Regservoir, approximgtely 1.62 ha in area). The pond ar tha golf course
receives runoff from surrounding gressland and two nearby parking lots.
Influect to Lake Danielgen includes golf course runoff end effluent from
a storm sewer that collacta diacharge from approximately ome—third of
the installation atorage facilities and adjacent arees. Overflows from
these impoundments discharge to separate storm drains that eventuslly
ewpty into Noncomnah Creek, approximately 1.2 km south of DDMT.

Lake Danielaon effluen: ia curféntly monitored as Discharge 010 (Fire
Fighter Training Area), under NPDES Permit No. TW0022322. Parameters
evaluated include flow (during rain events), pH, 5-day biological oxygen
demand (BODs5), oil and greane, and suspended solids. Imsrallatioen
persommel reported that the discharge was in compliance with permit

limits.

2.3.2 SUBSURFACE
The instsllation has mo potable or monitorinmg wells, and uno subsurface

or groundwater monitoring data.

DDMT potable water has always been obtained from the City of Memphis.
Memphia cbtains its raw water axclusively from deep wells that are
located in two aquifera. The Memphis sand ("500-ft" sand) is the
primary water source. The Fort Pillow sand ("1,400-ft" sand) serves as
a regerve for future water needs and ¢urrently supplies a few industrial

wells. These aquifers are capable af supplying very large quantities of
good quality water, )

The Memphis water supply if maintained by Memphis Light, Gas and Water
Divigion, & publicly evned utility. Water treatment provided coneists

of aeration and rapid sand filtration to remove ircm, hydrogen sulfide,
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and carbon dioxide. Treated water is chlorinated per State law even

though the raw water is bacteria free (Parks and Loumsbury, 1976).

DDMT potable water ia sampled weekly (eight samples from the
distribution system) by personnel from the Inastallation Environmental
Health Section, & tenant activity. Water samples are analyeed for pH
and residual chlorine via field test kit vhen the samplea are taken.
The samples are then taken to Milan Arwy Ammunition Plant, Milan, Tenn.,
vhere they are picked up by an environmental specialist who transports
them to Fort Campbell, Xy., for fecal coliform smalyses. Plant
perscnnel stated that the installarion hes experienced mo difficulties

-

wirth its drioking water quality.

2.3.3 NPDES PERMITS

The installation has one NPDES permit (No. TNO022322), which beceme
effective Jan. 10, 1977, and expires Jan. 10, 1982, The permit
authorizes discharges of industrial~type wastewatera {Sec. 2.2.1}, along
with swimming pool filter backwash water {conraining suspended sclids),
and Lake Danielson effluent to storm drains. Discharges of pollutants
from battery maintenance faciliries and photographic Isboratories (nene
identified onpost) to storm drains are specifically forbidden by the

permikt.

NPDES waptewater monitoring (including water ggmpling md smelyses) are
handled entirely by outaide contracters. At the time of the onsite
gurvey, the inarallation had no active contract. The contract with
Ramcon Environmental Corporation, Memphia, Tenn., had expired at the emd
of calendar year 1980 (CYB(), and a new contract for fiscal year 1981
(FY81) had not beem written. Consequently, no carreut NPDES monitoring
data were available.

Review of past monitoring-dsta {last quarter of 1978 through the third
quarter of 1980}, reported to EPA snd Temnessee Bureau of Environmental

Health Services, Naehwille, Tenn., indicates that DDMT has experienced

2-25
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difficulties in meeting some effluent limits. During the last guarter

of 1978, Discherges 004 (Vehicle Cleaning Faciliry), 005 {Painting and
Corrogion Centrol Facility), and 007 (Storage aud Handling of POL,
Flammable, and Honflammable Solvents) all excesded NPDES limits for oil
and grease and suepanded asclids. Discharge 006 (Vehicle and Equipment
Maintenance Area, Bldg. 770) was subsequently connected to the sanitery
sewer and is no longer a monitoring consideration. Although these
discharges to the storm sewer failed to meet onpost effluent limite, the
combined stormwater effluent leaving the icatallation (Diacharge 012)
still met all required NPDES diacharge limits (pH, oil and gresse,

suspeuded solids, and temparature).




THAMA=G.1/MEM/FIND.1
289 5/5/82

3.0 TINSTALLATION ASSESSMENT

FINDIRGS
DDMT mission reaponsibilities include the storage and diastribution
of DOD commodities within the aourth=-central U.5, region and

continued storage and distribution of militery supplies.

The geology of DDMT is summarized as follows:

4. The terrain of DDMT ie wniform, with relief varying to a
meximm of 11 m. ‘

B, Surface drainage is almosr exclusively via storm drains.

¢. DDMT soil consists of moderately draimed to well-drained silty
depuﬂ{ts. The soil in the graded areas varies from clay to
sandy-gilt. The permeability range for the soil is 4.4 x 1074
to 1.4 x 10™3 ¢m per secound.

d. The uyﬁer strata of Dunn Field, edjacent to the DDMT main area,
censist of a loess laver underlain by fluvizl deposits of sand

and gravel, which includes & perched water element.

DDMT industrial operations consist of warehousing, care md
preservation, and repackaging of DOD commodities; and vehicle

maintenance operations.

Maceriel proof and surveillance tests were conducted om chemical

angineer items ar Dunn Field.
DDMT has two inactive pistol ranges.
DDMT stores a wide tange of industrial, medical, ¢hemical stock,

insecticide, &nd POL products. Damaged containers of imdusgrial

and PQOL stocks are repackaged (recouped} at ®ldg. 972. Prior to
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1980, recoupment was conducted at 2lar and E Streats,
Unservicegble chemical supplies were sold through DPDO or (until
1978) were removed by contractors, Currently, DDMT ia stockpiling

hazardous, unealeable chemical stocks.

Two unlabeled, ocut-of-service transformers petentially containing
PCBs are storaed ocutside on g gravel-surfaced yard behind Bldg. 272,
in violation of Federal regulatioms (EPA, 1980f}, Subsequent to
the onaite visit, the transformere were rested and dete}mined to
contain fluids of concentrations less than 50 ppm of PCB (which is
not in vialation of regulations}.

Fast Chemical Corps stocks at DDMT included ID Seta contgining
mustzrd and Lewisite, CN, XAC3, STP, and chlorinated lime.

DDMT holds a3 7-mCi sealed krypton—85 source (NEC License

Ro. 41-14911-01) for survey meter calibration. DDMT also stocks
aseveral oonlicense items (i.e., illuminating mantles fer Coleman

lamps, = BRadiac set, and weveguide sssembly).

DDMT satores large quantities of 2 wide range of pesticides for
installation use and as part of the DOD commod ity stockpile. The
instalfation has reported to EPA over 70 tons of excess DDT, aince
this is a hazardous waste under RCRA. The integrity of the aeal
between the berm and the floor in Bldg. T-267 (entomology shop)} is
faulty, and Bldg. 1184, which currently holds excess pesticides,
does not meet the recommended criteria for pesticide atorage per
Federal regulations (EPA, 1980g). Subsequent to the onsite visie,
all DDT at DDMT nas been disposed of by a DPDO contractor. The
entomology shop, Bldg. T267, is scheduled- tor replacement by a FY83
military construction (MILCON) project. all materials in

Bldg. 1184, except.;evéral canisters of methyl bromide gas, have

been removed,
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DDMT sanitary wastewater effluent is sewered to the mumicipal

interceptar.

DDMT has no industrial westewater system, The limited amounts of

generated wastewater exit via the sanitary sewer or storm drains.

DDMT has nao hoalding pond for wastewater. The two existing ponds at
DIMT were vsed for water reservoir and recreational purpeses in the
past, md are currently used exclusively as recreational
facilities. Any waate inputs to the ponds would have occurred
inadvertently vias surface water runoff.

The southwest section of Dunn Field was originally used =& the
sanitary landfill aite for unusable subeistence astocks from the
aarly 1940s cto 1948. DDMT has subsequently utilized municipal

landfills for sanmitary solid waste disposal,

Warehouse units, built in the 1950s, were constructed on the site

of a former trash=-burning ground.

Two sections of Dunn Field were used a5 demolitrion and burning
grounds. Inputs to the burning pits included smoke pats, CN tear
gas grenades, trash, fuses, and demilitarized souvenir ammunition

turned in afrer WW II.

Wood dunnage was burned in an open area pear Warehouse 629 for

approximately 20 years.

There was no formel demilitarization program at DDMT,

In 1946, 8 rail shipment of captured German mustard agent, in
transit ta Pine Bluff, was ovrdered rerouted te DDMT when leaks were
discovaraed. The cleanup was performed by a CWS Guard and Security

unit (Technical Escort) from Edgewood Arsenal, Md.
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Unusable wood scraps are dumped outside of Cate 9 for removal by
the publ i.c ]

DDMT has ne natural water systems flowing through the inastallation.
All surface water flows off the installation via storm drains. The
drains are menitored, under NPDES Parmit No. TNOD22322, for

steandard parmmeters.

Ho data exist on the quality of subsurface water systems directly
balow CDMT, The regiomal water gupply is from wella inte a
"500-ft" gand aquifer rthat supplies the City of Memphis. Memphis
provides DDMT its potable water supply.

DDMT experienced axcurasions in the NPDES permit oil and grease and
sugpended solids parameters for effluents from the vehicle
maintenance facility, paint shop, and POL Storage area. Subsequent
to the onsite visit, theae arecas have been removed from the NPDES

permit and counected to the sanitary sewer,

Nine chemical ID sets, known to contain small glass ampoules of

dilute quantities of mustard and Lewiaite; were buried at Duen
Field,
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3.2 CONCLUSIONS
. 1. A ppl:;enti.al exista For contaminant wigration from DDMT via surface
and gubsurface routes. The burisl sites at Dunn Figld and spill
accumulations in the old repsckaging and PCP dipping vat areas have
the highest potential for auch migration (EPA, 1980a, 1980b; DOD,
1981; OSHA, 1974).

2, Potential safety and contsmination hazards exist in the warehouses,
DPDO yhrd, and current repackaging sreas as a rasclt of improper
storage snd handling of industrizl chemicals (EPA, 19804d),

3. Exceas pesticides/industrial chemicals and pesticides/industrial
themicals stored for recoupment or disposal are improperly stored
due to lack of Eecilities. DDMT har requested g Hazardous Haterials.
Racoupment Facility as an exigent miner construction project to
alleviate thia problem., TPD0 Memphis has identified to DPDS (Battle
Creek, Mich.) a need for a conforming storage facility at the DEDO

yard. : -

4. There is a potential for leskage from underground POL storage tanks
because the integrity of the underground POL tanks has not been
chacked (DLA, 1974; EPA, 1980e).
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3.3 RECOMMENDATIONS

That a survey bes performed by DLA to dererwmine if any contaminsuts are
migrating offpost via surface and subsurface wgters. It should include
45 a minimum the Duno Field burial zones, the repackaging area, and the

PCP dipping tank area,

That DDMT do the following:

l. Upgrade the handling and dlarage procedures and facilitieg in
the warehouses, repsckaging ares, and DPDO yard with regard to
hazardous and incompatible chemicals.

2, Properly store pesticides. i

3. Test underground POL storage tanks for leakage on a regular

bagis.
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APPENDIX A
FEDERALLY PROTECTED FAUNA
OF THE MEMPHIS AREA

Hmﬁmals

Canis rufus
Red wolf
Felis concolor coryi
Florida panther
Felis concoior cougar
Eastern cougar
Myotis sedalts
Indianz bhat

Birds .-

Dendrocopos borealis
Red-cockaded woodpecker

Falco peregrinus anatum
American peregrine falcon

Faleo peregrinus tundrius
Arctic peregrine falcen

Grus americana
Whooping crane

Grus canadensis pulla
Mississippi sandhill crane

Pelecanus occidentalis
Brown pelican

VYermivora bachmanii
Bachman's warbler

Fish

Etheostoma nuchale
Watercress darter
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documenty, and that basad an my inguiry of those Individuals immadiaicly respanilile for obtaining the information,_ | betieve that T 'T-':‘
pre sre Ligaificant penalties for sebrnitting false informalion, _‘

inctuding the pogsibitity of fing srd iniprisosment.

swbmitted information i trud, securate, and compiete. ! am aweie that th

C. AT EILNED

A.MAMEL franf nr i)

| X.GPERATOR CERTIFICA

} certify under pensity of faw thet
documanis, and that baged on my

including thé possibitity of fine and imprisonment,

. P CHRATUAE

3 SR ATE S A AR 2 O R A S BTV R
} have personally exumired and am famitisr with the information submitred in this and all arrached
Inguriey of thoss individuals Immediately responsiblp for ottain

rubmitied infarmatian is true, securate, and compisia | am am%hmheu are ggnificant per,

frg the information, ! believe that the
iy for pubmitting falie informatian,

C.DATL RIGNED

A_HAME {PFin! ariver!

RCNALD H. BOWMAN, OCL, USA

Cormander
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NOTES FOF DEPOT LAYOUT FLAN

1TEM 1. Flarmable Materiale Storage, X-25 Area: Leakinp flammable
materiale containers are stored here until materizl can be recouped.
Facility consists of concrete pad with concrere curb around it to
contain any leaks or spills.

ITEM 2, Recoup Area, Bldg. 972, Section3: Area is covered shed
where materials in damaged containers are repoured or overpacked for
re-igsue or stored for disposal.

Il

"ITEM 3., Hazardous Materials Warehouse, Bldg. 62%: GStorage area

Ior acids, bases, corrosives, pesticides, herbicides and rodenticides.
Damaged or overage items idehtified in this bullding are moved to
Bldg. 972. These movements are entirely on the Depot property.

ITEM 4. Medical Warehouse, Bldg. 339: One room in this building is
used to store all unserviceable medical items. The number and quantity
of these items that are hazardoues is extremely small. All medical
wastes are held here until disposal.

ITEM 5. Flammable Storage Area for PDO: The Defense Property Disposal
Office uses this area for short-term storage of flammable items for
resale or poseible disposal. Used motor oils are sold far re-refining
or BIU recovery. -

ITEH 6. Non-Flammable Storage Atrea for PDO: The Defense Property
Disposal Dffice uses this area for short-term storage of non-flammable
items for rezale or possible disposal.

Cc=-10D




DDMT-HE (MAJ Himsan/(901)744-5241/mi) y. . nriE
AURJECT: DDYT Application for RCRA Permit

U. §. Environmental Protection Agency, ERepion IV
ATTH: Hr. Andrew Ryan .

345 Courtland St., H. E.

Atlanta, GA 30365 ‘

Dear Mr. Ryem:

Tnelosed 1s the Defense Depot Memphis (DMT) application far
a Hzcardous Waste Permit, EPA ID No. TH42190020570. -

Please note on EPA Form 35I0-3 page 4 that I have signed a3
owner/operator. Thie is & change to our original submission,
After our fikst Eubmissidh}fﬂﬁ~feceived guldance from
leadquarters, Defense Logistics. Agency (DLA) that Depot
Commanders would sign as ownar ang operator. The property
is legally owned by Department of the Army but DLA has tetal
responaibility for activities on the property.

We have made every effort to complete Tart IV of EPA Forrr
3510-3, Description of Hazardous Yastes, vper wour instructions.
Since we have no processes that generate hazsrdous wastes on

a repular bhasis, it 1s iopessible to malke an estimate of aanual
wastes generated. For this reason we have listed the quantities
we have on hand at this time for items now awaiting dispesal.
All the other items listed either have been or may be gencrated
in small quantities. If EPA needs a number for each iten
aolely to fill a data field in a computerized information
manaremant system, we have no ohjection to 1 1b. being urel

as estimated annual rnuantity generated sre lons 29 you recomize
.thet the number is used only to maintain:the item in the
1isting of hazardous materials we may generate. Our annual
reporte will show amounts of each itew racerated in the
raportine period,

This installation is a Defense Depot with a Defense Property
Dispogal Office (DPDO) as a tenant activity. The Depot
activities generate hazardous wastes when stock becomes
contaminated, exceeds age limltationd, or 'its container is

7Y N

b (v, re i fomomatur

* i
T e e ———— -

T
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1w, Andresr Pwran
U. &, Tnvironmental Trotection Apency, Repion IV

domased. We then sttempt to recoup the item and return it Lo
stogk. 1f it cannot be salvaged for relssue, it iz reportsl to
DFDD for dispoeition. The disposal office will attempt to nell
the item for recyeling, re-refining, or for use. TFalling the
anle of an item, the DPDO then will dispose of it throuegh 1
contractor. In addition to the materials received from DD T,
the DPIO liemphis also may recelve hazardous materials froo
peveral other Dol Installatione in the reglon,

We are determined to meet the RCRA regquirements and are cornitting

. conelderahle resources toward that end. Should veou have rnvy

questions on this application, please contact MAJ Robexrt 4. Rixson

at 901-744-5241,

Sincerely,

1 Enel ROMALD N. BOWMAN

Colonel, USA
Cormander
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EPA HW #

G002
UglLa
roLe
U032
oo3é
004]
043
Tp51
Uds4
U056
oo5?
U061
ror2
uos0
ulG2
U108
Til2
Ully
U1zl
rr22
U123
Ulis
uile
Ul4g
Ul44
Tl51
Tis4
ulL5%
=] L.14]
oLél
U163
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THAMA-G . 1 fMEM/ APPG. 1
5/5/42

WASTES ALBEZADY BEPORTED TQ EPA

Acetone
Asbestoa
Benzene

Calcium Chromats

‘Chlordane

1 Chloro-2,3-epoxypropane
Chloroethene

Cresote

Creayli; Acid
Cyclohexane
Cyclohexanon

DET
l,4=Dichlorobenzene
Dichlorcmethane
Dimethyl Phthalate
1,4-Dionene

Ethyl Acetate

Ethyl Ether
Fluorctrichloromethane
Formgldahyde

Formic Acid
Hydrofluaric Acid

Iroc Dextran

Isobutyl Alcohol

Lead Acetate

Mercury

Methanol

Methyl Ethyl Ketonoe
Mechyl Ethyl Ketome Peroxide
Methyl Isobutyl Ketone
Napthalene

c-17




EPA Hw &

U188
uLe3
UL96
D200
U205
uzlo
v2it
‘U220
U226
U8
u22¢
U232
U23g

DOgL
D002
D003
DD13
POOS
PO09
PC12
POL13
P020
POZ21
PO22
PO2Y
PO30
PO37
~ POGS
FO70

96

3an

THAMA~G.1/MEM/APPC. 2

WASTES ALBEADY REPORTED TO EPi
(Continued, Page 2 of 3}

Rame

5/5/82

Phanol

1,3~Praopane Sultome
Pyridine

Beserpine

Selenium Sulfide
Tetrachloroethene
Tetrachlorcmethane
Toluens
1,1,1-Trichloroathane
Trichloroethene
Trichlorofluoromethane
2,4,5Trichlorophenoxyacetic Acid
Zylens

Ignitable wastes not listed
Corropive wastes not ligted
Heacrive waetes oot listed

Lindane

Allyl Alcohol

Ammonium Picrate

Arsenic Trioxide

Barium Cyanide

2-5ec-Butyl-4,6-Dinitrophenol

Calciuvm Cymide
Carbon Disulfide
Copper Cyanide
Cyanides

Dialdrin

Mercury Fulminate

2=Methyl-2-(Methylthio) Propionaldehyde=0-
(Methylcarbonyl) Oxime

C-14




EPA HW ¢

PO73
PO76
P098
FO9Y
P104

- P1O3

Pl0O6
P122

36 33i

THAMA-G. 1 /MEM/APPC. 3
5/5/82

WASTES ALBEADY REPDRTED TD EPA
(Continued, Page 3 of 3}

Name

Nickel Carbonyl
Nitrie Oxide

.Potassium GCyanide

Potassium Silver Cyamide
Silver Cyanida

Sodium Azide

Sodium Cyanide

Zinc Phosphide (R.T.)

Cc-1%
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THAMA~G. 1 /MEM/APPC. &

3/5/82
HAZARDOUS MATERIALS IN DPDO MEMPHIS INVENTORY |
(Items Marked % Are Stored at DFDO, Others by DDMT-I) . 0
NSN Material Locarion Quantity EPA HW ¢
810-00-1B4-4796  Acetone 4 CN (20 #) U002
- 810-00-230-3938  Caleium Chromate 4 DR (200 @) vo3z
810-00-281-2039 Sodium Cyanide, Tech 53 BT (165 #) P106
810-00-280-2763  Methyl Ethyl Keytome * 2 DR (10¢ G) U-156
810-00-299-8501  Ethyl Bther, Anhydrous * 2 PT U-117
-. 810-00-823-8005 Ethyl Ether, Anhydrous 38 CK 117
840~00-240-2540  Insecticide DDT * 298 IR Ugs1
! 810-00-266-6432 Insecticide DBT 25 DR U061
840-00-253-3892  Ingecticide DDT " 328 L vos!
840-00-253-3892 Insecticide DDT 840 CH U6l
E40-00=-264-6697 Ingecticide DDT 154 PL U611
B4O-)-264-6692 Insecricide DDT * 1 CH rosl
B40~00-264-6692 Insecticide DDT 12 CN el
44D-00-270-8262 Insecticide, Chlordane 69 CHN U036
840-00-270-8262 Insecticide, Chlordana 10 gal u03s
840-00-246-6416  Calcium Cyanide 40 # POZ1
810-00-299-B508  Soditm Cyamide * 1 BT . P106
810-00-678-4418 Trichloroethylena * 12 gal U223
8i0~-00-8]12~9181 Trichloroethylene ¥ 4 DR T228
810-00-264-3019 Cresylic Acid, Tech * i7 gal 0054
810-00-753=-4786 Hydrofluoric Acid 96 PT UL

Cc-20
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FESTIGIDE S5TOCES
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ENTOMOLOGY DEPARTMENT ) '
PESTICLDES 0N HAND ) =E-H]

NAME OF PESTICIDE BLDG 267 BLD% 737 TOTAL _

Avitrol 38 1bs 0 38 lbs
. EPA Reg # 11649-7

Aviexrel Corp

Tulsa, OK

Anti-Dione (FM} Rose Fungicide 6-3/4 1ba 0 6-3/4 1bs

EPA Rep # 1023-11-AA
Tuco-Div of the Upjohn Co.
Kalamazoo,Mich 43001

N-rhenothrin, 2% 19-31/4 1bs 0] 39=3/4 lte
- Insecticida, Aercsol (12 az) cone

GBAO-D1-DAT-6RTAH

El'A Rep #901=7Y - -

DLA 400-79=-C=2918

Baygen (1.5%) liquig 3/4 galas 0 if4 gale
6840-01-027-3865 ' _
EPA Reg # 3125-Z1A-2A

Diuren BO WP . 4 1ba 0 4 1bs
- §B40-00-825-7790 :
. EPA Reg # 2745-59-AA

Dursban 2-E 7 pals 10 gals 174 pals
6840-00-TOL-B670
FPA Reg #f L64=J43-LA

For & Mill Spraoy 550 gale Q 550 gals
EPA Rep # 4BB7-29

stephenoon Chemlenl Co.

2444 West T'oint Ur.

Callega Park, GA 30287

llyvar-XL - ' 0- 2 gals 2 guls
ETA Rep §5332-34A . .
E.1 Dupont DeNemours & Co.

Baygon (Cranula) 22X 42% 1be -0 QZ&lle
RAE0-00~-£98-4057
FTA Reg & 1125-171-AA




NAME OF PESTICIDE BLDG 267

MEMA L 105 gals

bB4&O=00-TN30-1425

EPA Reg f#f €77-269-3B228
‘Mallard Chemical Co.
Pine Bluff, Ark

Manuron 80 WP ' 0
EPA Reg § 2749-60-AA

etnpon Houpchold Sproy :& rad
HRAN=00= [ HO- 6001
Li*A Rey @8 904=149- 6K

Paragqunt CL {(Orthae) 7 rala
644 0=00-102=-54BU
EPA Reg #219=218624A

Phostoxin {Aluminum Phosphide) 0
6840-00-442-5698

EPA Reg £ S5857=-Z=AA

{in 2 1lb, 3.28 oz cans)

Phastoxin (Aluminum Phosphide} 1]
FB40-00=145-0016

EPA Reg  5857-1-AA

(in 3 1b 2.79 oz cana)

Rat Pucka (Rodenti¢ide Diphacin Parxafiin)
AR40~Q0=-0B9-40H4 10 1iba
FFA Rep ! 2319211

Sevin B0 WP ) & lbs
6840-00-932-7297

EPA Rep P 1016-4]

Chemical Compound Corp

. Rdverhead, H.Y. 11901

‘BLDG 717

0

100 1ba

n

34 lbs

48 lbs

360 1bs

TOTAL

105 gals 0

100 Ibs

!-( il

7 3:115

34 1bs

48 1bs

10 1bé

366 1lks




VAME_OF_IESTICIM:
Turf Fungicide

EPA Reg # 10088-17-AA
Well Chemical Co.

219 Seote St

Hemphis, TH Bl1z

ULD=¥-500 5% Vapona Insecticide
6340~-00-T00-6N28

EPA Repg # 11540-8

Miere - Cen Equip Corp

P.01, Box J177R4

San Antonle, TX 7R2146

EnG-1T

KA Reg §1 1325-710
Well Chemical Go.
219 Scott St.

Memphis, TN 38112

n

Rodenticlde, Anticeapulant
2=Pivalyl-1l, 3-Indandoine
6840-00-752-4972

EPA Reg # 6830-32

Octagon FProcess Tne.
Edgewater, ‘N.J. 07020

Calefum Cyanide {Cyanogas)
EPA Rep f 24]-232-An

684 0-00=260-5419

dmerican Cyanamid Co.
Agricultural Niv

Princeten, N.J. 08%i0

HELG 267

8 1lbs

275 galgs

5 pals

11b -

14 oz

-3

Ly 737

0

6 336

TOTAL

8 1lbs

275 pals

5 gala -

14 oz
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10.
11.
12,
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THAMA=G. 1 /MEM/AFPD. |
5/5782

ENTOMOLOGY DEPARTMENT
EQUIPMENT ON HAND
(3/4/81)

100-Gallon Sprayer (new)

300-Gallon Sprayer (Bean) 70li44

200-Gallon Sprayer (Bean} 796%&

300-Gallon Sprayer (Beam) 75752

300-Gallon Sprayer {(John Bluel 79616

Micro Gen Sprayers (A) 76647, (B) 75767, (c), 77685, (D) 76645,
(E) 76646, (F) 76644, (G) 77684, (H) 76642, (1) 76643 -
Fog Generator “"Curtis' 66511

Calcium Cyanide Gas Duster - (1)

Hand Duster (Bulb} — (1}

Hand Duster (Bellow) - {1)

Drager — (1)

2=Gallon Comptessed Air Sprayers = {(3)




THAMA-

DPDO PESTICIDE STORAGE

Bldg. 1184

Calcium Cyanide 40
Chlardane 355
DDT (Liq. Base) 06
DDT 752 20
Diacz 475
Dieldrin a0
Lead Araenate 125
Lindane 30
Mzlathion 97% 55
Malathion 95X 55
Malathion 57% 20
Methyl Bromide N 124
Methyl Bromide Gas Botrles 4

Methyl Bromide Gaa Bottles &

Bldg. Shed 3303
DT

Bldg. 629
DDT

36 . 333

G.l/MEM/APPD.2
04/29/82

ibs
tbs
gala
lba
lbe
lba
gals
lbs
gale
gals -
gala
1bs
larpe
small

apprax, 29 55=-gal
drumse

Over 50 55-gal
drums

Over L0Q 5-gal
cana

Eatimated DPDO holding 70+ tons of DDT total.

D=5
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APPENDIX E
- NPDES PERMIT




R S 36, : 341 Pemmit No.: N0022322

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IV

MY COUNTLAND STRITT
ATLANTA, GLORGIA 10163

AUTHORIZATION TO DISCHARGE UNUDER THE
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

In compliance with che prw‘iiins of the Clean Water Act, as amended
(33 U.8.C. 1251 et. saq; the "act™),

is authorized to discharge from a facility located at
Defense Depot Mamph.s
2163 Airways Boulevard
Memphis, Shelby County, Teunessee

to recaiving wvaters ngmed
Nonconnah Creek

in accordance with effluent limitations, sonitoring requirements snd
other ¢conditions sec forth {p Parta I, II, and III hereof. The permirt
consists of cthis cover sheet, Pars 1 S pagea(s), Part II 12 page(s)
and Part IITI 0O pagels).

This parmit shall become affective en March 12, 198z,

This permit and the suthorizetion to discharge shall expize at
midaighe, March 11,. 1987,

." FEB 0 9 182

Date Signed

. Paul J. Traina, Director
- Water Management Divisicno
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PART §

Py I=5

Permiy No, THD022322
. B. SCHEDULE OF COMPLIANCE

1. Tht permittee shall achieve :nmplimce' with the effluent limitstions specified for
discharges in accordance with the following schedule:

4. Permittes shall comply with tha effluent limitaticms by
the effective date of the permiz,

2. No later than 14 calendar days followirg a date identified in the above schedule of
complianee, the permittee shall submit either a report of progress or, in the case of
specific actions being required by identified dates, & written notice of csompliance or
noncompliance. In the lstier case, the notice shall include the causs of noncompliance,
any remediil actions taken, and the probability of merting the next scheduled
Fequirement.
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Part I1

, _ : Fage II-1

A. PARACEMENT REQUIREMENTS
1,

Discharge Violatians

All diascharges authorized herein ahall be conaistent with the terms
and conditieno of this permic. The discharge of 4ny pollutant more
frequently than, or at a level in excuss of, that identified gpd
sutharized by this parmit comstitutes a viclation of che terms gud
conditions of this permit. Such a violation may result in the '

impoeition of eivil and/or criminal penalties ae provided in Section
307 of che Aet. )

Change in Diacharge

Any anticipated-facility expausions, production increases, or process
modifications which will reguler in new, different, or increased
discharges of pallutants muat be Tepntted by submiseion of a pew
NPDES application or, {f such changes will not violate the effluent
limitations specificd in this permit, by notice to the permit issuing
authoriry of such changes. Following gsvch notice, the permit may ba
modified to speeify and limit any pollutants not previously limited,

Bencoupliance Wotification

a. Iastances of noncompliance imvolving toxie or hazardous pellutants
should de yeported as cutlined in Conditien 3¢. All other inatances
¢f noncompliance should be reported sa described in Conditiom 3b.

b. 1f for any resson, the permittee does aat comply with or will he
unable to ccoply with any discharge limitation specified in the
permit, the permittee shall provide the Permit Issuing Authority
wvith the following informatiom at the time whem the next Discharge
Monitoring Report is gubmitted.

(1) A descriprion of the discharge and cauez of noncowpliance; -

(2) The period of noncomplisnce, including exact dateg and gimes

- sad/or anticipated time when the discharpe will return o
coppliance; and

(1) Stepe taken to reduce, eliminate, snd prevenc recurrence of
the noneomylying discharge.
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Page II-2

€. Toxic or hazardous discherges an de¥ined delov shall be reported 0
by telaphone within 24 houra after perzittes becomes awvare of the
¢ircumstances and followed up with information in writiog as
set forth in Conditicm 3b. within 5 days, unless thia requirement

in otherwise waived by the Permit Issuing Authority:

(1) ¥oneomplying dischargas subject to wty applicable toxic
pollutant effluent standard under Section 307({a) of the Act;

(2} Discharges which could constitute a threat to humen heslth,
walfare or tha enviromment. These include unususl or estra~
ardinary discharges such as thoae vhich could result from
bypasses, treatment failure or objectionable substances
passing through the treatment plsnt. These include Section
31l pollutants or pollutants which could cause s thresé to
public dricking water suppliea. T

d. Hoching in this permit ahall de cobstrued to relieve the parmictes
from civil or crimical penalties for roncompliance.

Facilities Operation

All waste ecllaction and tresatment facilities shall be operatad in
4 mauner conaistent with the following: .

a. 7The facilities shall at all times be maintained in a good
working order and operated aa efficiently as possible. Thia
includes but ia oot limited to effective performance based on
design facility vemovals, adeguate funding, effective oanagement,
adaquace operator staffing and training, snd sdequate laborazory
and process controla (including appropriate quality assurance
procedures); and

b. Any waintepance of Tacilities, which might wecessitate unavaidable
interrupticn of operation and degradation of effluent quality,
shall be scheduled durinmg noncritical water quality periods and
carried out in a renner approvad by the Permit Lasuing Authoricy.

€. The parmittee, in order to maintain compliance with this permic
shall control production sad all discharges upon reduction, leas,
or failure of the treatment facility until the facility jis
restored of am alternative method 2f treatment igs provided.

Adverse Impact o . . .

"

The permittee shall take s}l reascuable ateps, to minimige any
sdverse lopact to waters of the United States reaulting from
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noncompliance with any efflyent limitalaons aspecified in this
permit, including such accelerated or additional monitering aa
necessary to determine the nature of the noncomplying discharge.

Bypassing

“Bypassing" means the iotentiomal diversion of untreated or parcially
trested wastes to vaters of the United Statea from any partion of a
creatmect facility. Bypassing of wastevaters is prohibited unlass
all af the following conditions are met:

a. The bypass is unavoidable-i.e. required to prevent loss of life,
personal injury or severe property damasge; )

b. Thers are no feasible alternatives such as use of suxiliary
treatment facilities, retention of untreated wastes, or
mmintangnce during vortal periods of equipment down time;

&. The permittee reports (via telephone) to the Permit Iasuing
Authority any unanticipated bypaas within 24 hours after
hecoming aware of itf and follows up with wvritten notification
in 5 days. Where the necessity of & bypass is known {(or skould
be known) in advance, prior motification shall be submitted to
the Permic Issuing Authority for approval at least 10 days
beforehand, if possible. All written notificaticas ahall conmzain
information as required ir Part II {AX(3)(b); and

d. The bypaes is allowed under conditions determined to ba nacessary
by the Permit Issuing Authority to minimize any sdverse effects.
The public shall be motified and given an opportunity to comment
on bypasa incidents of significant durstiom to the extent
feasible.

' This vequirement is wsived vhere infiltration/inflow smalyses are

echeduled to ba performed as part of an Envircomental Protection
Agency facilities planning praject. .

Remaved Subatances

Solide, sludges, filter backwash, or other mollutants removed in
the coursze of treatment or control of wastewviters shall be diaposed
of in a panmer such as ro prevent any pollutant from such materiala
from entering warera of the United States. .
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[}
Power Failures

The permittee is responsible for maintaining adequate safeguards to
prevent the discharge of untreated or inadequately treated vaates
during electrical power failures either by mesns of alternate pover
scurces, standdy generators or retention of inadequately treated
effluent. Should the treatment works not inmclude tua above
capabilities at time of permit issuance, the permittee must furnish
within six monthe to the Permit Issuing Authority, for approval, am
implementation schedule for their installatiem, or documentation
demonatrating that such measursa are not necessary to prevent discharge

. of untrested or inadequately treated wastes. Such documantation

shall fnclude frequency snd duraticon of pover failures and an estimate
of retention capacity of untreated effluent. ..

Onshorea or Offshore Cnnatfﬁctiun

Thia permit does not authorize or approve the conatruction of mmy
onshore or affshere physical structures or facilities or th2
undertaking of any work in any waters of the United States.

B. RESPONSIBILITIES

l.

Right of Entry

The permittee shall allow the Permit Issuing Authority and/or
authorized representatives {upon presentaticn of credentials and
such other documents as may be required by lavw) to:

&. Enter upon the permittge’s premises vhere sn effluent source
is located or in which any records are required to be kept under
the terms and conditions of this permit;

. Have access to and copy at ressonable times any records required

to be kept under the terms and condirions of this permit;

¢. Inspect ag reasonable times any monitoring equipment or
monitoring method required in this permit;

d. Iospect at seasonsbla times any collection, treatment, pollution
panagement or discharge facilities reduired under the permit; or

¢. Sazple st ressonable times any diacharge of pollutants. ‘
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- Traanafar of Ownership or Conetrel

A permit may be transferred tao ancther party under the following
conditicne:

a. The permittee notifies the Permit Issuing Authority of the
proposed transfer;

b. A vritten agreement is submitted to the Permit Issuing Authority
containing the specific transfer date and acknowledgement that
the existing permittee is respomsible for violaticos up to that
date and the pew permitree liable theveafter.

Tranafers are not effective if, within 30 days of receipt of proposal,
the Permit Yasuing Authority disagrees and notifies the currenat
permitctee and the vew permittee of the iateat to modify, revoke rud
reissus, or terminote the permit snd to require that & nev application

ba filed.

Availability of Reports

Except for data determined to be confidentiel undar Section 308

of the Act, (33 U.5.C. 1318) all reports prepared in accordance with
che terms of this permit shall be available for public inspection at
the offices of the State water pollution control agency and the Permit
Iasuing Authority. As required by the Act, effluent data shall not
be considared coufidentisl. Knowingly making any false statement on
any such Teport may result in the imposition of criminal penalties

a8 provided for in Section 309 of the Act (33 U.5.C. 1319).,

FPermit Modification

After potice and opportunity for a hearing, this permit may be modified,
cerminated or revoked for teuse (as deacribed im 40 CFR 122.15 et seq)
ineluding, but not limited to, the following:

a. Violation of any terms or conditions of this permit;

b. Obteining this permit by misrepresentatiom or failuye to
disclose fully all relevant facte;

€. A change in any condition that requires either temporary
interruption or elimination of the permitted discharge; or

. Information newly scquired by the Agency indicating the
discharge posea a threet to human health or welfare. '
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1f the permittee believes that any past or planned activity weuld

be cause for modification or revocation and reissuance under 0
40 CFR'122.15% et seq, the permittee must report such information to

the Permit Issuing Authority. The submission of a new application

oay be required of the permictes.

Toxie Pollutants

8. Rotwithstanding Part II (B)(4) above, if & toxié effluent
standard or prehibition {including any achedule of cnmplilncn
specified in such affluent standard or prokibition) is eetablished
under Section J07{a) of the Act for a toxic pollutant vhich is
present in the discharge authorized berein and such standard,
or prnhxhxzion is more stringent than any limitatiem for such
pollutant in this permit, this permit shall be revoked and
reissued or modified in sccordance with the toxic effluent
standard or prohibition and the permittee ao notified.

b. An efflyent standard eetpblished for a pellutant which is
injurious to kuman health {s effective gsnd enforceable by the
time set forth in the promulgated standard, even though this
permic has not as yer been modified as outlined in Condition Sa.

Civil and Criminal Liability

Except as provided in permit comditione on "Bypassing”, Partr II
(A) (6), nothing in this permit shell be construed to relieve the
permittee from civil or criminal pemalties for noncomplianca.

0il and Hazavdous Substance Liability

BHothing in thi) permit shall be conatrued to preclude the
institution of any legsl action or relieve the permittee from
any tﬂlpﬂﬂllhllltl!l. liabilities, or penalties to which the
permittee iz or may be subject under Sectiom 311 uf the Act
(33 v.5.C. 1321).

State Laws . -

Nothing in thia permit shall be construed to preclude cke .
institution of any legal sction or relieve the permittee from

any responsibilities, liabilities, or penalties sntablished

pursusat to any applicable Scate law or regulation under suthority
preserved by Sectiom 510 of the Ack.
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Property Rights _ .

The issuance of this permit does not convey any property rtighes in
either veal or personal property, or arny exclusive privileges, nor
does it authorize any injury to private property or any invasion of
personal rights, oor any infringement of Federal, State, or local
laws or regulatioms.

Severability

The pravisions of this permit are severable, and if any provisiom
of this pemmit, or the application of any proevisicen of this permit
to any circumstance, is held invalid, the application of such
provision te other circumstences, and the remasinder of this permit
shall not be affacted thereby. - ) .

-~

Permit Continuetion

A new application shall be submitted at least 180 days before the
expiratien date of thie permit. Where EPA is the Permit Issuing
Authbrity, the terms and conditions of this permir gre automatically
continued ir accordance with 40 CFR 122.5, provided that the permittee
has submitted & timely and sufficient application for a renewal permit
and the Fernit Issuing Authority is unable through no faule of the
permittee to issue a new permit before the expiration date.

€. MONITORING AND REPORTING

1.

Representative Sampling

Semples and measurements taken as vequired herein shall be
representative of the volume and nature of the monitored :‘ischarge.

Reporting

Monitoring results abtained during each calendar month shall be

summarized for esach month and reported on a Discharge Monitoring

Report Form (EPA No. 3320-1). Forms ghall be submitted at the end
of each calerndar quarter and shall be poatmarked nc later than the
28th dey of the month following the -and of the quarter. The firse
repert is due by the 28th day of the month following theﬂfirs: full
quarter after the effective date of this permit.
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Sigoed copies of these, and all sther reports required berein, ahall

be submitted to the Permit Issuing Authority at the following
addrcas{es): .

Cowpliance Section Divisi.nn of Water Qualicy Control 0

Water Permits Brauch Tennessee Department of Public Health

EPA = Region IV 621 Cordell
Hull Building

343 Courtland Street, N.E. Nashvil y

Atlanta, Georgis 30363 le, Tennesgee 37219

Test Procedures

Teat pracedures for the gnalysis of pollutants shali conform to all
regulationa published pursusnt to Section 304(h) of the Clean Water
Act, as emended (40 CFR 136, "Guidelines Esteblishing Test Procedyres
for the Analysis of Pollutants"). - ;

Hecording of Results

For each mesaurewen’. or ssmple taken pursuant te the requiremants
of chis permit, the permittee shall record the following information:

a. The exact place, date, gud time of gampling;

b. The person(s) who obtainad the satples gor meaauremenfl:
c. The dacez thea snalyasegs were perf;;med;'

d. The person{a) who performed the analyses;

e. The analytical techniques or methods used; and

£. The results of all required analyses.

Additional Monitoring by Permittee

1f the permittee monitora any pollutant at the location(s)
dasignated herein more frequently than required by this permit,

using epproved analytical methoda as spacified above, the resylea

of such momitoring shall be included in the calculation and reporting
»of the values required in the Discharge Menitoring Report For.

(EPA No. 3320-1).° Such increased frequency shall also be¥cicated.
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Records Retention

Tha permittee shqll maintain records of all monitoring including:
sampling detes and times, mampling methods used, persons obtaining
samples or measurements, analyses dates and times, persons performing
analyses, zod results of analyses and messurements Records shail

be maintained for three years or longer if there is uaresalved

‘litigarion or if requested by the Permit Lssuing Authority.

PEFINITIONS

1.

3,

Permit lssuing Authority

The Regional Administrator of EPA Region IV or desiguee. .

-

Act

"ier” means the Clean Water Act (formerly referred to as the Federal
Water Pollution Control Ast) Publie Law 92-500, ae gmended by Publice
Lav 95-217 and Public Law 95-576, 13 U.5.C. 1251 at seq.

Mass/Day Mensurements

a. Thu "average monthly discherge" is defined ag the total mass of
all daily discharges sampled and/or measured during a calendar
mosth on which daily discharges are sampled and measured, divided

the number of daily discharges ssepled and/ar messured during
such month. It is, therefore, an aritheetic mean found by adding
the waights of the pollutant found each day of the month and then
dividing this sum by the mmber of days the tests were reported.
This limitation is identified as "Daily Average" or "Honthly
Averzge" in Part I of the permit and tha average monthly discharge
value is reported in tha "Average” column under “Quantity” on
the Discharge Honitoring Report (DMR).

b. The “average weekly discharge™ is dafined as the total mass of
all daily discharges samplad sndfor measured during a calendar
week on wvhich daily discharges are sampled and/or measured
divided by the oumber of ‘daily diacharges sampled snd/or measured
during such week. It ias, therefore, am arithmetic mean found by
adding the weighta of pollutanta found aach day of the weaesk and
then dividiag this sum by the mmber of dayas the tests were
reported. This limitation im idencified as '"Weekly Average™ in
Part I of the permit and the average veekly discharge value is
reported in tha "Maximm" column under "Quanticy™ on the DMR.
. The "maximum daily discharge” is the total mage (weight) of »

pollutant discharged during a cslendar day. IF only one

sanple is taken during any calendar day the weight of pollucan-

E-15
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calculated from it is the “maxiowm daily discharge". This

limitation is identified as "Daily Maximm," in Part I of the 0

permit and the highest such value recorded during the reporting
period is reported in the "Maximuo™ ¢olumn under "Quanticy”
oun tha DMR. '

4, Concentratisn Measurements

The "average monthly concentration,” .other than for fecal
coliform bacteria, is the concentracion of all daily ‘discharges
sampled andfor measured dyring a calendar month on which daily
discharges are sampled and measured divided dy the oumber af
daily discharges sawpled and/or measured during such moath
(arithmetic mesn of the daily coneentration values). The daily .
concencration walue is.equal to the concentration of a composite
ssuple or in the case of grab samples is the arithmetic mean
(weighted by flow wvalua) of all the samples collected during

that calendsar day. The gverage monthly count for feesl celiform
bacteria_is the gecmetric mean of the counts for semples collected
during a calendar wonth, This limitation is identified .as
"Monthly Average" or "Daily Average" uunder "Other Limits” in

Part I of the permit and the average monthly concentratiom value
is reported under the “Averasge" colum under "Quality” on the MR,

The "average weekly concentration,” other than for fecal eoliform
bacteria, is the concentrstion of a1l daily discharges eampled
sud/or measured during a calendar week on which daily discharges
are smnpled and measured divided by the mmber of daily digcharges
sampled and/or measured during such wesk {arithmetic mean of the
daily concentration walues). The deily coocentration value is
equal to the comcentration of a4 ¢omposite sample or in the cose of
grab samples i the arithmatic mean {weighted by flow value) of
2ll samples collected during that calendar day. The average
weekly count for fecal coliform bacteria is the geometric mean

of the counts for aamples collected during a calendar week, This
limitetion im identified as "Weekly Average" under "Other Limica"
in Part I of the permit and the average veekly concentration
valye is reported under tha "Maximm" ¢olumn under "Quality" om
the DMR. =

The “maxiwum daily concentration" is the concentrationm of a
pollutant diacharged during a calendar day. It is ideptified
a0 "Daily Maxigum" under “Other Limits™ in Part I of the permit ‘
and the higheet such value recorded during the reporting period
{s reported under the "Maximm" column under "Quality" oa the
IME. ’ :
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Other Measurcments

a., The affluent flow expressed as Hafday {MCD]) is che 24 hour

. average flow aversged monthly. It ip the arithmetic mean of
the total daily flowe recorded during the calendar month.
Where monitoring requirements for flow are specified in Part I
of the permit the flow rate values are roported. in the "Average™
column under “"Quantity" ou the DR,

b. Whare menitoring requirements for pH, diasolved oxygen or fecal
coliferm are specified in Part I of the permit the valuer are
generslly reported in the "Jualicty or Concentration” column on
che DMR.

-

Types of Samples
a. GCouposice Sample - A "composite sample” is any of the follauingz

{1) ©Not-less than four influent or effluent portions collected
at regular intervals over a period of 8 hours and composited
in proportion to flow. .

(2} ¥Hot less than four equal volume influent or effluent
portions collected ovar a period of 8 hours at intervals
proportional to the flow, :

(3) An influent or effluent. portion collected continucusly
over a period of 24 hours at a rate proportional to the flow,

b. CGrab Sample: A "grab semple™ ia a single influent or effluent
. portion which is not 8 ecomposite gample. The sample(s) shall be
ecollecred ac the period{s) mosc representative of the total
diacharge. -’

Calculation of Means

a. Avithmetic Mean: The srithwetic mesn of any ser of values is
the summation of the individual values divided by the number
of individual valusa.
b. ' Geometric Mean: The geomatric mesn of any set of values is the
REM root of the product of the individual values where ¥ {s equal
to the number of individual values. The geometric mean is
equivalent to the antilog of the arithmatic mean of the logaritims
of the individual walues. For purposes of caleulating the
geometric mean, values of gero (0) shall be considerad to be one (1).

E-17
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¢, Weighted by Flow Value: Weighted by flow value peans the
summation of each concentrstion times its respective flow
divided by the sumation of the reepective flows. 0

Calendar Day

8. A calendar day is defined as the peried from midnight of one
day until midnight of the next day. However, for purposes of
this permit, any consecutive 24-hour period that reaszonably
represents tha calendar day may be uaed for sampling,
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GENERAL PROVISION NO. 3 (DISPUTES) OM DD FOBRM 1l155r IS
DELETED AN} THE FOLLOWING CLAUSE IS INCORPORATIEL BY REFERLNCE
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MA-O-BL-H-NT LN

1 m m —

1. THE FOLLOWING UEFENSE ACQUIS[TION RECULATION {(DAR) (FORMERLY ASPR),

1976 EDITION, CLAUSES WHICH ARE CHECKED IN THE BLOCK TO THE LEFT OF TIE

DAR REFERENCE ARE HEREBY INCORPFORATED BY REFERENCE IN THLS SOLICITATION/ o
CONTRACT WITH THE SAME FORCE AND EFFFCT AS IF SET PORTH IN TULL:

A, CLAUSES FOR ORDERS QVER $2,500

DAR CLAUSE TITLE CLAUSE DATE

¥  7-103.16(a) CORTRACT WURK HOURS AND 1971 NOV -
SAFETY STANDARDS ACT--
OVERTIME COMPENSATLNN

X_ 7-103.28 AFFIRMATIVE ACTION FCR 1976 MAY
: HANDICAPPED WORKERS

X_ 7-106.32 DUTY FREFR ENTIY -CANADIAN 1977 APR

SUFPT.IES '

7-1903.41(a) SERVICE CONTRACT ACT OF 1965 1979 SEP

{AS AMEWDED) (HOTE: THIS
CTAUSE SUPPLANTS GEWERATL .
PROVISTON 16 OF DD EONM L155r)
x 7 103.12 -~ DTSPUTES 19R0 JUN

B. OTHER CLAUSES

DAR GLAUSE TITLE CLAUSE DATE
___ 7-104.24(a) COVERNMENT PROPERTY 1968 SEP
; (FIXED PRICE)
___ 7-104.24(a)&(<) GOVERNMENT PROPERTY 1978 SEP
(FIXED PRICE) -
7-106,24 (£) . GOVERNMENT PROPERTY 1564 NOV
(SHORT FORM) .
7-104.45(a) LIMITATION OF LTABILITY 1974 APR
7-1912 LIMITATION OF LIABILITY 1974 APR

EERVICE CONTRACT

2. AVATLABILITY OF TEXT OF CLAUSES. THE COMPLETE TEXT OF ANY OR ALL OF TU
ABCOVE CLAUSES IS AVAILABLE FROM CONTRACTING OFFICER, DEFENSE DEPOT.MEMEHIS,
2163 ATRWAYS BLYD., MEMPHIS, TN 38114 AND WILL BE FURNISHED UPON REQUEST.
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TELEPHONE OR VERBAL CONVERSATION RECORD pate 28 Sep 94

For wie of Mhiv fem, sée ABCMO-1 S e propaent speey b o Adjuen Goesply Q.

SURIECT OF CONVERSATION: Burizl of Chemicel Warfare Matztials et Memphis Defense Depot.

.

INCOMING CALL
PERSON CALLING ADDRESS PHONE NUMBER AMD EXTENSION
PERSON CALLED OFFICE PHOMNE NUMBER ANT EXTENSION
OUTGODNG CALL
PERSON CALLING ADDRESS PHOMNE NUMBER. AND EXTERSION
Thamas Murrell 314 331-8787
PERSON CALLED QOFFICE FHONE NUMBEE AND EXTENSION
Paul J. Tran (901) 458-0R93

SUMMARY OF CONVERSATION: MI. Traut worked at the Depot during the early years of WWII was
then Drafted into the Army for three years (spent two years in New Guinea) and was rehired
into the Chemical Warfare Section immediately after the war’s end. He was present during the
destruction of the German Bombs and worked for MAJ Spahn and 1LT Pittinger. On the
German Bomb destruction he recalled the following:

The military handled all of the destruction except the digging of the pits by the Facility
Engineers. The train was placed on the tracks in front of the two magazines (to the east) and
the entire area was roped off. If the train was moved it was only moved on that particular
siding. All destruction was done at Dunn Field by military personnel, civilians were not allowed
into that area. So he has no knowledge of the actual locations of the pits. The area where the
boxcars were parked was tested every month (for a year) by his personnel with negative results.

He stated that after the war, MP’s would come to the Depot about once a month with Ordnance
which had been confiscated from returning service members. He would destroy the materials
in pits at Dunn Field either by demolition (explosive) or by chemical reaction. The pits were
later covered vp with bauxite storage.

FORM DAT751
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He apparently got into an argument with MAJ Spahn over some bombs which were stored in
NC1 section 1. Maj Spahn thought the hombs were empty and he thought they were filled S00Ib
bombs. He took one bomb out 10 an old large tree on Dunn Field and disassembled it in front
of MAJ Spahn. The bomb then dispersed incendiary components over the area. He said all
kinds of people then got involved in getting the bombs shipped out to another location., He said
in ail there were probably around twe hundred of these bombs stored in section 1.

I asked about the burial of impregnite on the east side of Dunn Field along the trees and fence
line. He stated the reason was due to the large number of burials already performed in other
locations of Dunn Field.

He did say that all burials were accurately recorded and given lo the Facility Engineers. He
believed that the Quartermaster Corps would be the keeper of these reconds. He had no
knowledge of any burials ever being done on the main depot.

He also tested flame throwers. He said it was always done with No 2 Diesel and then recharped
and put back into the system.

He also stated that he knew that items had been buried out at Millington TN, north of Memphis,
The site is used by the Navy and an ammunition plant. Asa Property Disposal Officer (PDO)
he sent chemicals there to be buried. He also believes ordnance may be buried there,

FORM DA751
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TELEPHONE OR VERBAL CONVERSATION RECORD pate 26 Oct 94

For we of this foem, o ARSO-LE te proposent Loy i e Adjaomt Ceoeml's OS50

SURJECT OF CONVERSATIDN: Burial of Chemicel Warfare Maresials a1t Memphis Defenss Depot. |

W

| INCOMING CALL

PERSON CALLING FHONE NUMBER AND EXTENSION

PERSON CALLED FHONE NUMBER AND EXTENRSION

OUTGOING CALL |

PERSON CALLING ADDRESS PHONE NUMEBER AND EXTENSION
Thomas Mureell 3143 3315787
PERSON CALLED OFFICE PHONE NUMBER. AND EXTENSION

i Poul 1. Tram {901) 458-0893
Inteeviewed a1 his home in Memphis, l

SUMMARY OF CONVERsaTION: Mr, Traut identified the siding where the German Bombs were
unloaded and then reloaded. This siding was east of the pond next two the two Chemical
Warfare Service igloos. He knew the bombs were taken to Dunn Field but not the location of
the pits.

He personally tested Flame Throwers against the middle of the northwest side of the curved
loading dock in Dunn Field. He used.#2 diesel and then recharged the unit and placed it back
into stockage. As far as he knew he was the only person who tested the flame throwers.

He said the burial of the 86,000 pounds of CC-2 Impregmte was done first. The burial of the
3000,000 pounds of XX-CC-3 Impregnite was done later, probably in 1947. He identfied the
area for the XX-CC-3 as being along the east fence of Dunn Field in the northeast corner.

The area where he destroyed conventional ordnance fer the MPs was in the southwest comer
of Dunn Field. He kept the caps and explosives in the two above ground magazines (Bldgs SF2
& 5G2).

Mr. Traut stated that he only used a blasting cap to crack open the case of the incendiary
cluster bomb and that the phosphorus inside each individual incendiary did not ignite.

FORM DA751
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TELFPHONE OR VERBAL CONVERSATION RECORD DATE 28 Sep 94

Fox o of ths Foem, g ARTMO-1; the propoenl sgrocy b e Adpirenl Gereml's (.,
— i _————

SUBJECT OF COMVERSATION: Burial of Chemical Warlare Maleriala
ot Memphis Defzose Depat.

| IHCOMING CALL i

PHONE NUMBER. AND EXTEMSION

FHONE NUMBER. ANT EXTENSION

| OUTGOING CALL
e — =l

—_—
PERSON CALLING ADDRESS - PHONE HUMEBER. AND EXTENSION
Thomas Murrell Corps of Engineers, St Lovis MQ, 901) A31-8T5T
FERSON CALLED OFFICE FHONE WUMBER. AND EXTENSION
Charles E. Anderson, Momphis TH. 8013 3636249

SUMMARY OF cONVERsaTioN: Mr. Anderson recalled the burying of Chemical Agent Identification
Sets (CAIS) in Dunn Field. At first they tired to send the bad CAIS to Pine Bluff, AK, but
were told to destroy the sets in Memphis. He said that this was done five or six times with a
few defective sels each time. He also knew of the burial of the impregnite at Dunn field. He
did not recall exactly were in Dunn Field the burials took place. He did not recall any bunals
being done on the hill (picnic area). He had no knowledge of any burials ever being done on
the main depot. He recommended talking to Paul Traut, who he believed was still alive.

FORM DA751




TELEPHONE OR VERBAL CONVERSATION RECORD

For we of (b8 form, sow ARMDLE o propoocnt apoey b o Addan Geend's Offios.

SUBJECT OF CONVERSATION: Burial of Chemical Weriere Materials

st Memphis Defoose Depot.

96 369

DATE 27 Oct 94

FERSON CALLING

ADDRESS

PHONE NUMBER AND EXTENSION

PERSON CALLED:

QFFICE

;———'ﬁ:_—_'—'__h———-——'

OUTGOING CALL

—

FHONE NUMEBER AND EXTENSION

———

PERSON CALLING ADDRESS FHONE NUMEER AND EXTENSTON
Thomas Murrell Corps of Engineers, 52, Louia MO. 01y 321-B7E7

PERSCON CALLET OFFICE PHONE NUMBER AND EXTENSION
Charles E. Anderson, Mcmphis TN, (%01) 3636240

Imeeviewed ot his home in Memphis.

SUMMARY OF CONVERsaTION: Mr. Anderson recalled the burying of Chemical Agent Identification
Sets (CAIS) in Dunn Field. He identified an area just west of the main track into the Depot,
about halfway between the north fence and the TVA lines. He said that they were buried intact
but that the contents were only simulated agents for the training of soldiers. He was unsure as
to how many sets were buried this way.

He also recalled the burying of XX-CC-3 Impregnite in the same general area, either in 1955
or 1956. He said that shortly after the burial the ground started giving off a smoke due to the
decomposition of the Impregnite. He also indicated that DANC, Chlorinated Lime and RH195
were also probably buried in the same area.

The same area was used to test engineer heavy equipment (dozers, scrapers, etc.) after it was
repaired by the Depot’s heavy equipment shop. He said that the surface soil has probably been
moved arcund at least a hundred times. :

More recently the area was used to store vehicles from a Memphis reserve unit while their

armory was undergoing repairs. On weekends, mechanics would come in and work on the
vehicles.

FORM DA751
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TELEPHONE OR VERBAL CONVERSATION RECORD pate 10 Nov 94

For ue of 1kls focm, wen ARMD-1S: ke propexnl gy & tho Adleta Gereml's Office.

SUBJECT COF CONVEREATION
Memphis Defensa Depat

| INCOMIMNG CALL

[PER.S-UN CALLING ALDDRESS FHONE NUMBER AND EXTENSION
PERSCN CALLED aJFFICE PHONE NUMBER AND EXTENSION
QUTGOING CALL
— —rim i
|| PERSCN CALLING ADDRESS PHONE NUMBER ANT EXTENSION
Thomas Murrell COE, 51. Louis Dicrgict (3143 3313787
PERSON CALLED OFFICE FHONE KUMBER AND EXTENSION I
Iohn F. Carpenter (Fred) Reursd [20%) 966245
Intervisw a0 his home a1 Linevills, AL.
— —_—

SUMMARY OF CONVERSATION:

Mr. Carpenter was part of the detail unloading the boxcars on the rail siding. He was part of
the detail from Edgewood Arsenal and did not know much about the depot. On the second day,
he was bumed by Mustard due to a hole in his pant leg. He spent the rest of the dme in
Memphis at the 4th Ferry Command Hospital at the Memphis Airport.

He did recall that there was a small pond beside the siding. He said the bombs that were leaking
were placed on a truck and taken w0 anther area, which he thought was close by and on the
Depot. He said that if he was at the siding and looking towards the pond, the truck disappeared
to his right.

FORM DA751
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TELEPHONE OR VERBAL CONVERSATION RECORD paTE 21 Nov 94

For oo of iy form, see ARMD-LY: Lhe propocer: apcy b i Adpstaot Gereal™s Olice.

SURIECT QF CONVERSATION
Memphis Defense Depot, 1946

INCCMING CALL

PERSON CALLING ADDRESS FHONE NUMEER AND EXTENSION
FERSON CALLED OFFICE FHONE NUMEER AND EXTENSION

OUTGOING CALL l

PERSON CALLING ADDRESS FHONE NUMBER ANT EXTENSION

Thomas Mumsll Corps of Enginzer (3143 321-87387 )
St. Louix, MO

PERSON CALLED QFFICE PHONE NUMBER ANT} EXTENSION

Edwin C. Piczenger 6501 Lake Wazhingron Blvd .NE, Apt 204 206y 822-5960

Firkinnd, WA 52033

787 W, Bella Vista Dr. {502) 625-3235
Gireen Valley, AT 81514

SUMMARY OF CONYERSATION:

Mr. Pitienger was a CWS$ Officer assigned to Memphis Depot during 1945 and 1946. His
primary duty was io check on other posts, camps and activities which the Memphis Depot
supporied. He spent most of his time traveling and would check stockage levels and rates of
usage, then make recommendations.

He was at the Depot when the train cars were first brought onto the depot. He was part of the
initial inspection and unloading. When the Army Personnel from Edgewood Arsenal arrived and
took over the operation, he returned to his normal duties. He was checked for Mustard burms,
but does not remember actually being bumed. He did not reczll that any of the bombs had been
buried and did not recall any other burials.

He did mention that to his knowledge all the Army Air Fields that he knew of did Chemical
Training with the Chemical Agent Identification Sets (CAIS). He also stated that he had met
a CWS Officer that had been statoned at Shemya, Alaska and had used CAIS shipping
containers to ship booze to another CWS Officer.

FORM DA7351
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PERSUNNLL _l,’illli\_’_lkb :

Personts) Intervicwed __.Mr._leonard Broyden
Address: 41448 Rollingshill Br.

Memphis TN :
Telephone: (901) 357- 2609 __
bate _%1_55&_80 . Time:
‘Method: 't‘ulcplmlu. }____.__4; personal:

Lt Col Dav1d R. Lee

Memphis TN

LIJLe of Interview:

e ——

Others Present:

ST

Relggionship to Mullory AF5:
General Pepot

{Continue oOn back)

Sununaty of Interview:

See Attachment

. Egﬂgsted l-‘ollon:.r_-UE:

o
tyaluatioh of data ohtained:
H__________.___H__,_____

Heavy equipment operator at Memphis
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This :1s an-interview conducted by telephone at aﬁbroximately

1400 hours, 21 Feb 80, with a Mr. Leonard Broyden, Other informa-
tion pertaining te Mr. Broyden is contained on the personnel

contact form. The interview was conducted as the result of obtaining
Mr. Broyden's name from Hal Motris in the Shelby County Health
Department. I called Mr. Broyden at his home to discuss the

alleged dumping by Mallory. Mr. Broyden worked at Mallory for

a short time before going to work at Memphis General Depot on 0
Airway Road., He was a troubleshooter for the Memphis General

Depot, z2nd he also was an equipment operator. He indicated that
perhaps a Mr. Bill Williams who was in maintenance at Warner

Robins could provide some further information. Broyden used

to be at Mallory in 1945; however, in 1946 he went to Memphis
General. He didn't know anything of any chemical dumping. He
indicated that he used to dig trenches for some of the residue
material which wss buried. He indicated that they put the perish-
ables and the like, perhaps old food and things of that nature

which exceeded the life date, into the Dunn fill site across

from the Memphis General Depot on Dunn Road. However, this location
has- been covered up with bauxite ore. He indicated that he was

very familiar with the Frayser area in the 1950's and he had

lived out there. He used to hunt birds and he knows of ng dumps

out in the area. He indicated that the Steele Road was a little
gravel road at that time, and it was relatively inpassible in

the winter time. He also indicated that no trucks were allaowed

to cToss over the old Watkins Street bridge. He indicated that
there were notices posted on the bridge which said S tons limit

and no trucks allowed. He indicated that it would have been

very difficult to ger a semi-trailer dewn Steele Street. Hea
indicated that any drums and the like use to g0 out to the Hollywood
dump. He indicated that the Commander was very concerned on

the digging of the trenches to make sure things were properly
buried, particularly at the Dunn fill site. He indicated that

the Hollywood dump was a city coperated activity, and there was

a black man at the gate who used to control the entry. He remembers
they had twe D-7 dozers on site, and they were operated by city
operators. He also indicated that Mallory did not -have any bulldozers,
Memphis General had dozers and provided heavy equipment support

of that nature to Mallory. Mr. Broyden said that he had lived

out in the Frayser for some 26 years. He also said that only
within the last 20 years had the bridge across the Wolf Creek

had been a good bridge. Prior to that it.was a two lane steel-
wooden bridge with some asphalt scattered on it. This terminates
the interview comments.
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® MATI VAR GAS SEEPS
N gﬂx DISTRICT!

4T |
Bnmbs Leak, Fulson Fumes!

Are Freed At fail Siding

Specian to The Corceerrersl 4powal
- AMOPRY, Miss, iy IM—A cat-
load of ‘captured Garman muperdl
fas bomby, which began lealing;
on » Frisco Railread siding naar:
the heart of Lown Satwday, gave’
Amory A& FCRTE

The captured bambs, en route 1‘.0|
an Army proviag gound i thlai
eountry for teating, wers In o dox-,
car that wea cut om a freight:
train wrriving In Amory Fridayg
nigie.

Early  Saturday raitroad em-
phayes smelled musiard fumes, wndj
dixcoveted that sorm of the homibz3
i seakcing. The ar wes quickly
mmul 15 & remote sidettack at
Bigbes, twe mila froin Amary, |
mRd headquartery o the Army'al
Third Service L‘numd at Attanta;
notlfled. |
“Papding, urtﬂ.l ol experts fromi
the Chemicsl Waziam Sarvice, zad- |
sty eqmpp-ed with gns mu.ksnr

k ovar, to goan the car ame)
kexp spectalors at a mfs diatm:mi
Umpa soldier was overne and sev- |
erzl rajirosd men reported their!
eyea wern amarting lnd that ‘lhly
wern suffering - from B 1

The zoa, In lquid nrm, drlpped
‘o form a zmall post nnder the:
ear,, and [from Lk ths fumes
aross.

Copt Palph Saem of the MIL-.
tarr Pollce LetachDenT ak Mem-:
phia dirpatehed B deail of 1T meni
equipied with gus masks to yuard:
the leaking cat nntd a decontami--
oulipn squed from the Chemicml!

. Warfare Service ardwd by plane |
. frum  Edgewood, . ¥Md, In  fake
charge of the situation. -

Sergt. Abrakam Steinbhery, the
soliier overcome et Amory, was
flomn to the Fomth Fertvinry
Groop's hospital st Memphis after
receiving preliminary trestment by
Dr. John Murphy, msmroed Army
phrsiclan of Amory. Heapita| of-

. ficaly =aid Serpeast Steinberg's
condition wed not sedvL |
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CERMAN BAS |
¢ ESCAPES HERE

In Missouri Pacific Ang Frisco:
Raiirsad Yards

Mamphisx Genard) Depot Chemical
Warfare officery were perfurmtng
their third dey of emergency gzus
duty today cembattng llquid Ger-
men mustard gas which leaksd
o 500 poupd bomba in the Friaco
and Miszoori Pacifie yards Satur-
dav.

The bomba, Joaded In  eizht
{reight cmrs, oete rw route o the
Dine Bluff, Ark, arsennl from New
Orleans, whers they had sreived
from Europe,

The Depat woas notifled that
three of the cary were leaking on
Saterday moroing, Col H 5. Evana,
Depot comxmander, said.

All sight cars wegr= moved Lo the
Dwepat, where raln crews wearing
fia mavikes switched them ta an
{solated aten

Tha cars were moved wmader
guord. Mei Qitp X Spahn, de
chemical wnrfars offlear, and
assistant, 1st Lk E C, Plttapger.,
decontamirmied the Mbsvssur Pa-,
cifie yards, whkere the gn1 leak
was heavieat ' both Saturday and
Sunday with hamt decontamina-
tore. They bhaw Ieen wurking -
night and day.

Thisy aMemonn three depo: de-
cantaminatinn trocks were sproy-
ing nll tracka over which the cars
had prased .

Capt. James Whitienberger, med-
ical offiger =ho (Mew [rom Edge-
wand Arsenal MdA. last night, and
Major Spahn wmrs ehecking Mem-
phis heapitals loday for pessible
cazualiies.

Sn far. the anfy ceported paa
casyalty in Memphis it SgL Abra-
ham Steinbergy who was overcoma
in Amary, Mizs, Saturdsy in a
mustard g leskAge from another
train, He i1 in Fonrth Ferrying
Group Heaspilal

(Ses Page * for servy about
Amory, Mizs, gas leakage)

Frant Page
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BURNS EIGHT AT AMORY

Amory, Misy, B city of Bbout!is the hosatal, but that he will aat
5000 in Manrce Countrﬂﬂéﬂ rtr.:’luilnu hiz =zight
soyrheas: of Memphis. a te] Dr. Mumhy said ihe ather five
of whnt “might have been” I thel muﬂﬁel:.rplli ;a.i]ruad men, Vére
Nazis had been in a poaiiien 90 palngylly dut hot severely burzed
bamb the United Statea iy fumm nnd were treated in

A leaking Nzl mirplane mustard] Ameery ¥r an Army doctor wEa ia
gas bomb in a freignt car causedla speciabst in gny burna and =wa:
eight cajualtles ard econsiderable|flawn to Amery (rom Weshiogton..
excitemnent It the comfmunity over|He aaid a secret Army trealzent:
the week-#rnd. was admizistered the vicumsg

The bomb was one of a car'vad! "The gz scare caused guite ai
of eaptured hamba. brought intoiblt of disurbance fn Amsery. tho:
XNew Orleans by ship ond beiagimost of tke population didn’t anew.
sent by rail ta Ap Eaatern Army : what il was ajl soour,” Dr. Murpay!
proving grouad. i gaid,

The car was shunted onto o rail-| Capt. Ralph Spenz of the iem-
road sidifg in the yarda a: Amory] phia Miitary Dolice derachment
and bna of he hombs begnn leak-: dispatched 17 MPs5. with Lr Wil-
ing Saturday. liam Komm in charge, o Ameory.

Seven raileoad men working with| TOEF 308 i3 to keep (ha funous
the c¢sc and a spldler suffered|fTom becsmiag cajusltica.
burzs, aceerding to Dr. Jobhn Mer.] “Six mm from Edgewuood Ar-
phy, farmer Army doctar. sennl flaw in Saturday naight® LL;

Dr. Murphy said if “atmiospheric|Koen said. “They decontamimted -
cobditions Bad teen right" the|the place in Amory whern fxs
misard gay fumes might have|dripped,
cauaed considerahje suffering in
Amory, As it wes. ooly those who
approached the lesking gas auf.
fered burna.

Guy Forie, 48, Amory. Frilacn
eonductor on the train which was
to have hbrought the bomb <ar-
from Amocy ta Memphiy, iz at St
Joseph's Haapital sulfering from
burns on the right leg And arm
;nd I:m:]-r_ His eves were inflamed .

y the fumes : Sy 10

Mr . Parie said the train had Commercial Appeal, Tuesday 16 July l5ib
lefr Amory for Memphis when the
trouble was discovered, The <ar
wai taken [» Amery, and laler
moved t3 an lisolated xldlng at B
Eigbee, three miles townrd Mem-
pbis frum Amory,

Mr. Rarie zaid he had <limbad
on top of the cor and apparently
did not get any of the lquid gas |
on him. out was burmed by fumes

Paul “Wrigkt, Amory, hrakeman
on ancther rrain, alsc suffered
barmns ssvere enough 1o send him ;
to z hoagital in Columbus, Misy |

Sgt. Abrobam Steinbarg, Wia Bp-7?
parently heiped guard the car bes
fore a decachment of 1T Military §
Pollce from Memphis arrived [n 13
Amory Sarurday nigkt amffered [
burns and his syes were reporced B
affectea, He was flavn to the [
Fourth Ferrying Group hospital at
Municipal Alrport. p

It was reparted at the hospital’
thkat Sgt. Steinberg wili “hove a 3ed
hard time for a coufle of weeka™

Yo 4
- oy a = T e T,

" . .
I s Ao

TEST FOR GAS — Two sidiers af Army lealing in a freight car- near Am=| M
Cheimcal Warfare Service test for vaporzed  Jebs ef unloading gas are going Eeggine—
1gra: en Serman poison ges containers in & $40.95 a night—after many woriars suiier

eighter hold al Theadore, Ala. Maval Am- bums. —Aamaiiier Preds P
. {Story on Page Fourd

b =

munitien Degot, after miher contsiners begam
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‘BOMB SGUADS AT WORK ON iﬁ:;'bitﬂfufzﬁﬁ?ﬁ“ﬁ:ﬂ sat-
GAS LEAKS: NINE CASUALTIES oy Rorie, Frisco | con

Guy Rorie, Frisre conduetor
: it 0 M from ALSry. igj:: su .i?aanh'.-: Hos-
Deco ination sgqueds contin-!controf. ‘The sight csray |n Memspital where conditen is e
ued :n::vt:::: en Nezi lquid mustardiphis wers sent to the Memolusiported zeod, and Paul Wright, a
gzy bamb leaks in Memphls and!General Depot for decontamim-: Frisco brakeman, 1y recovering in
near Amorf-7dfsy. teday, as eneibion. "t 7L . - in hespital at Columbus Mlas The
more casualty was added to thei The (irst Edgewnod squad flew:other trinmen who suffered minor
'line. making a total of nine. inte Memuphis Saturdav nizhr andiburna were not hospitatized
. Seven of thr men whp suffered'n aecond pquzd was flown in lasti Expert Arrives
musterd gas burns were railraad night. They sare warking uoderi  Copt. James Whittenberaer, med-
men and Two wers soldiers INpne the direction of Lt Charles Atienl officer who is an expeft In
jin rexarded as In serious wnditinn.!l'dt.ﬂr: chemical warfare pfficer aljtreating pax casualtles. wey flown
ithe four remain bospitalized, |Ednwood Arsngl, and will remainite Memphin from Edgewaod aad
P we  decontamination soupdalen the job with their deconlamind-tix checking on all of the vietims.
from Edgewoad Arsenal. Md_ areition truck umil the fan is com-| Cause of the leskiog bambs is
worldng on the decoataminabion o:lnleteiy neutreiired. The cars arsibeing ibveatigated by tachpiciahe
leaking M00-pound batabz in threeiio a8 large restricted area ab thag_:mm Waushington. whe are work-
of sight boxcar leads In Memohis. depot. and there have been moling with kai Otta J. Spako, Mem-
while ancther gquad from Edge-|casualties in Mamphis, ths threeiphis Geaneral Depot chemical war-

is Bt worlk on o ear with myof the victims from glsewhers areitare officer. - - Sl
mﬁ, ful.lkin“-;chgmu at Blghes oniic Memphis bospitais | It iz beliswed that. tha extremeiv
the Frisco near Amory. Miss i His Lep Burned |hlgh tamperature in the bexcars

"= b i I Set. Stasiey Woronowics, who of bombs cavsed same expansian of
ThEE‘_,';T i?:,ﬁ i;;[::?h;:m Liniwas Fiding A3 s yuard on a gas the zas Waich resulted in the leaka.
<hipment  from the G Const,; \7pin, autfered burns on the lex 1n: _—
Same of the cars were diverced !Alabama, it cid not rea_hlzch ther:
¥he cight cara that sre in Afem.:umounted to anvthing untll he at-,
phis wets comaigned to the. Pine rived in Memphis. He In nm; at:
Blote Ark. atsenal from New Or-;Kcnnedv Veterana Hospitnl where;
teuns. Others. incindinx the sinulel?il;uf_g“&’u“ In reparted “mat s
| d
::;1:::;31“;:::;6 re consigmed to al1| Sgt. Abraham Steinbers. amother|
. The Army wents to study the|train guard, b revorted “resting
‘Mazl muatard gas micplane bombaisasier” tedey nt Fourth Fernnog|
The situation Is reported under Group Hospil Hiz eyss wem al-

Comuercial Appeal, wednesday 17 July 1946

GAS CREW IS STILL BUSY|

Decontammation Work con-i

tintres Along Track

Decontamination woric in econ-
nection with the [eaking Germant
mustard gas bambs which cansed:
several Injurfes st Amory, Miss
and betwesn Memphis and Amory,
continued wewrerdzy, Cal. H =
Evana, commarcer the Mamphis
General Diepor. reported.

Colonel Evant teported thers:
wern Na new developments, and the
treckk was eantinuing tha job of |
decontaminsting the tracks aver
which the bombs moved,

Seven railroad meo wars breated |
tor musterd gax bums by an:
Antory phyxician, Frirce Coadacter-
Guy HRore wna treated at SL o Jo--
seph Eospital, and Sergt. Abraham
Steinbery was Lreated at Foaorth.
Ferrving Croup Haaplial and Sargt:
Staniey Wororawicz wos treated!
at Kennedy General Hospital H

Nane way reported ih zerisus;
condition, 1
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Conmercial appeal, Tuesday 16 July 1Y9Lé Fe - d\

GERMAN CAS CLAWS | _Deadly Fumes ‘Neutrahzed“
®  THONORECASUALTES| 25 ke o

Soldier Guard, Conductor Are
Latest Victims

SITUATION IN HAND HERE

" Twn more casueltles wrre sdded |
yeatarday to the Jang stHngef In-
Juries growing oot of the sbipping
of & quantity of lexking capiored
German mustard gasy bomly from
Hew Otfeara to the Pine Eluff,
Ark. Arsenal - rr
: Flrat bumed waee 76 lonpbare-
men who unlsaded the kombs fram| B ; "L
ths £ 5. Frances Les st Theslore, Dg:uni'al'mnﬂh‘ﬂﬂ crawt from the Hamphll Gnnnrnl Depot
neas Moblle. Aln Placed an talas, yesterday confinuad the proces ef neutralizing German ml::u-
at lemat efght cers of bombe de-} ., gas which {saked from caphured bombs and burned
- welaped lesks and burned a zember "“7'1 100 mwn between Mobile, Ala., and Amaory, Mis., k-

1
:
'L
:
:
|

o rallroad e e s itclated at the depot. Thay wers » s to the
before belng isslated and pué:.drﬁ ;5;: Er:'ﬁg.a:rk.. od ot ! P oy wers sn rocls 4s ihe
apesial guard at Memphls 1} Arse ¢ Face 38

Ispe-pot wl;:ucrn they are hling [P .l.ddtu:mal Pio ura on Page

tarcinated.

Two Burnsd At Amorey
Maj. Otto J, Spahn, <epot chem-
feal warfars officer wod Capt
Jamies Whilktenberger. medicd of-
{tcer wha flaw frem Edgrwood Ar-
panal, Md.. reperted the lagt two
easualties are Serxt Stanley Wor-
onewles 4 guard opn o trala who
waz taken to Hennedy Velerans
Hoapital and Guy Rorie ¢f Amery,
Mizxs, Prlyco remductar, whe wna

taken to St Jeieph Hopitsl
Floewn ta the Fourth Feoryvinx
Greup Hospital from Amory whery
n lepking car was aldetrmehed Sat-
urday wia Bergt. Abrabom Sein-

berg.
~Dr. John Murpky of Ammy, v
ported he treated 2sven refirond
men IA Amory for borns, Pxol
Wright, a brakeman of Amormr, wese
aent to a Calumbos, Mdiss, i
for itreacment.

Railroads Decontaminabed

Chermleal warfare ofticers af the
depot, headed by Liaut Chardes 4
Mayer. chemical warfare oftier of
Edgewcod Arssonl yeaterdey wem- *
tinued decontamineiing el! tracis ’
af the Friseo mnd Missoor! Pacfie
railzoads  Rera Where lhe omm

. puzaed on their way to the Gapat

for isalation.
Cause of tka lenls [s beley b~
westigated by techniclans fom
Avazhingcan, wha atn working with
Majar Spehn in handliag the aifstee
tlon, which they reparted “well in
kand."
Mo Injuries have occurred Bvvw
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APPENDIX F

PRESENT SITE PHOTOGRAPHS



General area of Dunn Avenuve Area where German Mustard Bombs
may have been destroyed.

38!
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Figure # 3
Dunn Field Arca of Dunn Avenue Area - looking northwest.

Closer view of the Dunn Field Area of Dunn Avenue Area
- looking northwest.

F-2



Figure £ 5

Curved Loading Dock, Dunn Avenue Area - looking South.

Figure # €

Closer view of the Curved Loading Dock, Dunn Avenue Area

- looking South.

F-3
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APPENDIX G

RAC WORKSHEETS
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18 Apr 94
Previous editions cbsolete

RISK ASSESSMENT FROCEDURES FOR
ORDMANCE AND EXPLOSIVE WASTE (DEW} SITES

Site Name fi7 N Rater"s Name

cite Location J A2 Phone No.
DERP Project #— [nwy Lepiz. BEEA  Organization
Date Campleted ITINY YU . RAC Score

OEW RISK ASSESSMENT:

This rick assessment procedure was developed in accordance with MIL-STD
BB82¢C and AR 385-10. The RAC score will be used by CEHND to prioritize the
remedial action at Formerly Used bafense sites. The OEW risk asgessment
ghould be based upon best available information resulting from records
searches, reports of Expleslve Ordnance Disposal (EOD) detachment actions, and
field observations, interviews, and measurements. This information is used to
ascese the risk invelved based upon the poteptial OEW hazards jdentified at
the site. The risk assessment is composed of twe factors, hazard severity and
hazard probability. Persomnnel involved in vigits to potential QEW sites
ghould view the CEHND videotape entitled "A Life Threatening Encounter: OEW."

part I. Hazard Severity. Hazard severity categories are defined to provida
& qualitative measure of the worst credible mishap resulting freom persennel

exposure to various types and guantities of unexploded ordnance items.

TYPE OF ORDNANCE
{Circle all values that apply}

A. cConventional Ordnance and Ammunition . VALUE
Hedium/Large Caliber (20 mm and larger)
Bomhe, Explosive 10
Grenades, Hand and Rifla, Explosive 10
Landmines, Exploaive 10
Rockete, Cuided Missiles, Expleosive 10
Detonators, Blasting Caps, Fuzes, Beosters, Bursters B
Bombs, Practice (w/spotting charges) 6
crenades, Practice (w/spotting charges) 4
Landmines, Practice (w/spotting charges) 4
Small Arms {.22 cal - .50 <al} 1
Conventional Ordmance and Ammunition _jjz

Select the largest single wvalue

What evidence do you have regarding conventional OEW?

D18 PasA (L ACTIITES BY MR. TRAUT .




uncontainerized.]
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Pyrotechnics (For sunitions not described above.)
VALUE

Munitien {(Container) Containing 10

White Phosphorus (WP) or other
Pyrophoric Material (i.e..
Spontanecusly Flammable) “

Munition Containing A Flame
or Incendiary Material {i.e., Napalm,
Triethylaluminum Matal Incendiaries)

Flares, Signalse, Simulators, Screening g:z_
sSmokes (other than WP)

Pyrotachnics _{Selerct the largest gingle valuel ‘?

What evidence do you have regarding pyrotechnice?

WASE  pIVER LIS ENT [P ICATEL oK E. A eI iS Brd 7 IS R
D573 e L

Bulk High Explesives {Not an integral part of conventional ordnance;

VALUE

Primary or Initiatipg Explosives 10
{Lead styphnate, Lead hzide,
Witroglycerin, Mercury Azide,
Mercury Fulminate, Tetracens, etc.)
‘Demolition Charges 10
Secendary Explosives 8
{PETN, GCompositions R, B, <,
Tetryl, TNT, RDX, HMX, HBX,
Black Powder, ete.}
Military Dynamite &

3

Less Sensitive Explosives
{Ammonium Nitrate, Explosive D, etc.)

High Explosives_{Select the laraest single value)

what evidence do you have regarding bulk explosives?

Bulk Propellants (Not an integral part eof rockets, guided miasilesa, oOr

other conventional opdnance; uncontainerized)

VALUE

Solid or Liguid Propellants & i

Propellants

What evidence do you have regarding bulk propellants?

RAC Worksheet - Page 2
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Chamical Warfare Kateriel and Radiological Weapons

VALUE
Toxic Chemical Agento é;)

{Choking, Herve, 8lood, Blistar)

War Gas Identification Sets

Radiological 15

Riot Caontrol Agents
(Vamiting, Tear) {;’

Chemical and Radiological [Select the largest single value)

What evidsnte do you have of chemical/radiological QEW?
SEE RELpRT

———amEsREEEE === ===k mEo==

ToThL HAZARD SEVERITY VALUE
sum of Largest Values for A throu h E-—Maximum of &1

Apply this value to Table 1 to determine Hazard Saeverity Category.

TABLE 1

HAZARD SEVERITY*

---n-——_-_-——__--——____..._._____._——___-.—.-——___—---————.——-———.--4——————---———-.-—————————

Description CEtegory Hazard Severity Value
CATASTROPHIC <>l 21 and greater 57
CRITICAL II 10 to a0
HARGINAL III 5 to 9
WEGLIGEIBLE Iv 1 to 4

**NONE o

__,_____--______.._-..____.____..--..______....._-_______‘_.___..._.._____...-,-....___._...___.---——_--

+ Apply Hazard Severity Category to Tahle 3.

«*Tf Hazard Severity Value is 0, you do not need to complete Part II. FProceed
to Part TII and use a RAC Score of § to determine your appropriate action.

RALC Warksheet - Page 3
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Part IT. Hazard Probability. The probability that a hazard has heen or will
be created due to the presence &nd other rated factors of unexploded ordnance

or explosive materials on a formerly wsed DOD site,

ARER, EXTENT, RCCESSIBILITY OF OEW HAZARD

fCircle all values that apply)

t.ocations of OEW Hazards

VALUE
on the surface ' 5
Within Tanks, Pipes, Vessels 4
or Other confined locatlions.
Inside walle, ceilings, or other 3
parts of Buildings or Structures.
Subsurface 2
Location (Selsct the single largest value A

what evidence do you have regarding location of OEW?
Dt AD E-u Rifl S

Distance to nearest inhabited locations or structures likely to ba at risk

from OFEW hazard (roads, parks, playgrounds, and buildings).

VALUE
Lega than 1250 feet @
1250 feet to 0.5 miles 4
0.% miles to 1.0 mile . 3
1.0 mile to 2.0 niles 2
Over 2 miles 1

Distance (Select the single largest yalue}
What are the nearest inhabited strunctures? B551 PEASTIAL oS

RAC Waurksheet - Page 4
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C. Numbere of buildings within a 2 mile radius measured from the CEW hazard
area, not the installation bowndary.
VALUE

26 and over @
. 16 to 25 4

11 to 15 K]

& to 10 ’ 2

1l to & i

o D

Number of Buildinga (Select the single largest wvalue) _Eif
Harrative

D. Types of Buildings (within a Z mile radius}

VALUE

Educaticnal, Cchild Care, Residential, Hospitals, ()
Hotels, Commercial, Shopping Centers

Industrial, Warshouae, etcoc. 4
agricﬁltural, Forestry, etc. 3
Detentian, Correctional | 2

Mo Buildings ", 0

Typea of Buildings (Select the largest single value) E:’

pDescribe types of buildings in the area.

RAC Warksheet - Page &
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E. BAcceasibility to site refers to access by humans to ordnance and explosive
wastes. Use the fellowing guidanca:

BARRIER - VAELUE
No barrier or security system ' 5
Barrier is incomplete (e.g., in disrepair or does not 4

completely surround the site). Barrier is intended to
deny egress from the site, as for a barbed wire Eence
for grazing.

A barrier, (any kind of fence in good repair) but nc 3
separate means to control entry. Barrier is intended
to deny access to the sits.

Security guard, but no barrier 2
Iaslated site g;)
A 24=hpur surveillance system (e.g.. Q

televislon monitering or surveillance

by guards er facility personnel} which
continucusly monitors and controls entry
onto the facility; or

An artificial er natural barrier (s.49..

e fence combined with a cliff), which
completely surrounds the facility; and

a means to econtrol entry, at all times,
through the gates or cther entrancas to
the facility (e.g., an attendant, television
monitors, locked entrances. Or controlled
roadway access to kthe facility).

Reecessibility (Select the single largest value) !

Describe the site accessibility. Fm:&ﬂ RELEL T H
Lpas TR OCEED Acafr &5

F. &Site Dynamics — This deals with site conditions that are subject to ¢hange
in the future, but may be stable at the present. Examples would be excessive
scil erosion by beaches or streams, increasing land development that could

reducre distances from the site to inhabitated areas or otherwice increase

accessability.
VALUE
Expected 5
None Anticipated _§§2
5ite Dynamice {Select largest value) _Eg

Describe the site dynamics. D btrnbe 15 CLLEEATTEY AST T

RAC Warksheet - Page 6




FREQUENT
PROBAELE
OCCASTONRAL
REMOTE

IMPROBARBLE

TOTAL HRZARD PROHABILITY VALUE
um of Largest Values for
Apply this value to Hazard Probability Table 2 teo determine

Hazard Probability Level.

——_--——-.————--————-l---i————-———_--———-——————n——-————--———-————

e e e e e e — e s ol N e e e L O

36 391

through Fr-Maximum of 30

TABLE 2

HAZARD PROEBABILITY

Lavel Hazard Probabkillty Value
A 27 ar greater
B 21 | to 26
CZ:) 15(E§§ic 20
D 8 to 14
E less than 8

—_-_-._——--————u-'-——-————--—-—————--——-——l———-————--———-———d---—————

» Rpply Hazard Probability Level to Teble 3.
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part TII. Rigk hasessment. The risk assessment value for this site is
determingd using the fullowing Table 3. Enter with the results af the hazard
probability and hazard severity values.

TRELE 3

ommiiiey T imEgUENT | PROBABLE | OCCASONAL “REMOTE IMPROBABLE
Level A C D E
ST T e
Category:

CATASTROPHIC @ 1 1 @ 3 4
CRITICAL I1 1 2 3 4 5
MARGINAL 111 2 a a 4 5
NEGLIGIBLE IV 3 4 4 5 5

__-....-—_.----.-——_-..---—__-.-———---—-—.-—_.n.----———__———.u---.-————.--———_.——-————--————__.---——

RISK ASSESSMENT CODE (RAC)

RAC 1 Expedite INPR, recommending further action by CEHND - Immediately
call CEHND-ED-SY--commercial 205-955-4968 or DSN E45-4968.

.High priority on ¢ompletion of INPR - Recommend further &cticn

by CEHHD.
RAC 3 complete INPR - Recommend further action by CEHND.
RAC 4 Complete INPR - Recommend further action by CEHKD.
RAC 5 Usually indicates that neo furthar action (KROFA) is necegsary.

Submit HOFA and RAC to CEHND.

=1 ———1 EEEEre— ===ﬂ===_—_==ﬂ===:.E=====tli=== EmmmmEEsET S EESTOSEEEES IIE=S==

Part IV. Narrative. Summarize the documented evidencs that supports this
risk acsessment. If no documented evidence was avail-
able, explain all the assumptions that you made.

I ——— R PP PR S Lt n ikt
——————————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————
—————————————————————————————————————————————————————————————————————————————
—————————————————————————————————————————————————————————————————————————————
—————————————————————————————————————————————————————————————————————————————

———————--—————-—-—-—————.——--————---———_______-.-___-______...-.—____-—_-__.-__--——__.--—-
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18 hpr 94
Previous editions cbeolete

RISE ASSESSMENT PROCEDURES FOR
ORDNANCE AND EXPLOSIVE WASTE {OEW) SITES

Site Name 3 D D&’ Raterts Name ThamAS L L.

Site Location LEnt A e S Phone HNo. Y E

DERP Project # 4 LA &=l Organization c =5 - F-07 {OEco
P

Date Completed il JdAas F5 RAC Score

OEW RISK ASSESSHENT:

This risk amsessmeént procedure was developed in accordance with MIL-STD
ga3C and AR 3B5-10. The RAC score will be used by CEHND to prioritize the
remedial action at Formerly Used Defense Sites. The OEW risk ascessment
chould be based upon best available information resulting from records
gsearches, reports of Explosive Ordnance Disposal (EOD} detachment actions, and
jield obeervations, interviews, and measnrements. This information is used o
asgess the risk involved based upon the potential OEW hazards identified at
the site. The risk assessment is compesed of two factors, hazard severity and
hazard probability. Personnel lnvolved in visits to potential QEW sites
should view the CEHND vidgotape entitled "A Life Threatening Encounter: OEW.”

Part I. Hazmard Severity. Hazard severity categorles are defined ta provide
a qualitative meagure of the worst cradible mishap resulting from personnel
exposure to various types and quantities of unexploded ardnance items.

TYFE OF ORDHANCE
{circle all valueg that applyl

A. Conventional Ordnance and Ammuniticn ", VALUE
Medium/Large Caliber (20 mm and larger) 10
Bombs, Explosive 10
Grenades, Hand and Rifle, Explosive 10
Landmines, Explosive 10
Rackets, Guided Missiles, Explosive 10
Detonatcrs, Blaesting Caps, Fuzes, Boesters, Bursters ]
Bombs, Practice (w/spotting charges) (]
Grenades, Practice (w/spotting charges) 4
Landmines, Practice (w/spotting charges) 4
Small Arms (.22 cal - .50 e¢al) 1
Conventional Ordnance and Ammunition J{_

{Select the laraest sinqle valueal)

What evidence do you have regarding conventional OEW?
REMmovAL DF Fisiol RANGSE
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B. Pyeotechnice [Fer munltions not described above.)
VALUE

Munition (Container) Containing 10
white Phosphorus (WP) or other

. Pyrophoric Material (i.e-,
Spontaneously Flammable)

Munition Containing A Flame &
or Incendiary Material (i.e., Napalm,
Triethylaluminum Metal Incendiaries)

Flares, Signals, Simaulators, Screening 4
Smokes {okther than WP)

Pyrotechnics _{Select the largest single value) zéi

What evidence do you have regarding pyrotechnics?

¢. Bulk High Explesives (Not an integral part of cenventional ordnance;
uncontainerized. ) '

VALUE
Primary cor Initiating Explosivas 10
{Lead styphnate, Lead Azide,
Witroglycerin, Mercury hzide,
Mercury Fulminate, Tetracene, etc.)
pemolition Charges . 10
Secondary Explesives a8
{PETN, Compositions A, B, C,
Tetryl, TRT, RDX, HMX, HEX,
Black Powder, atc.])
Military Dynamite ]
Less Sensitive Explosives 3
{Ammonium Nitrate, Explosive D, etc.}
High Explosives_{Select the largest single value) z

" Wwhat evidence do you have regarding bulk explosives?

D. Bulk Propellants (Not an integral part of rockets, guided wiesiles, or
aother conventicnal ordnance; uncontainerized)
vaLUE

Solid or Liguid Propellants L]

Propellants QE

. What evidence do you have regarding bulk propellants?

RAC Worksheat - Page 2




Chemical Warfare Materiel and Radiological Weapons

VALUE

Toxic Chemical Agents 25

{Choking, Nerve, Hleood, 8lister]

War Gas Identification Sets 20

Radiological 15

Riot Control Agente 5

{Vomiting, Tear)

Chemical and Radioleogical Sele the est single value gé:

What evidenge do you have of chemical/radiological OEW

ALl SPILLS soBRE  [meSpratLY CLENDED (21,

:======Hﬂ:======:|:=!ﬂ'============Iﬂ=========tt============Bﬂ======::ﬁ====.':===..-::==
TOTAL HAZARD SEVERITY VALUE ’

sum of Largest Valuesg for A through E-——Haximum o 61
Apply thiz value to Tahle 1 to determine Bazard Severity Category.

TABLE 1

HAZARD SEVERITY™

_—d--'___-“——__—_H---—_—_—-—-—_—---.,_a.-_————----——————---F—-——-——H————--"-F————-

Description Category Hazard Severity Value
CATASTROPHIC 1 21 and greater
CRITICAL 11 10 to 20
MARGINAL III1 5 to 9
NEGLIGIBLE v (L to - &
**NONE ]

__--,_.,.__._.,_.______...-_......____--_.______,__.._____--.--————____---———————-————- ke . e e

* Apply Hazard Severity Categery to Table 3.

=+If Hazard Severity Value ls 0, you do not nsed to complete Part II. Proceed
to Part ITT and use a RAC Score of 5 to determine your appropriate actian.

RAAC Worksheet - Page 3
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part IT. Hagard Probability. The probability that a hazard has been or will
be created due to the presence &nd other rated factors &f unexpleded ordnance
or explosive materials on a formerly used DOD sitea.

RREA, EXTENT. ACCESSIEILITY OF OEW HAZARD

. {Circle all values that apply]
N [}
A. Locations of OEW Hazards
VALUE
on the surface ' ]
Within Tanks, Pipes, Vessels 4
or Cther confined locations-
Ingide walle, ceilings, or other 3
parte of Buildings or Structurses.
Subsurface QED
Location (Select the single laxgest walue) 2.

What evidence do you have regarding location of CEW?
LocATIeny oF Psrot RAscs friop 7o REmoAL

B. Distance to nearest inhabited locations or structures likely to he at risk
from OEW hazard (roads, parks, playgrounds, and buildings}.

VALUE
Less than -1250 feet q;)
1250 feet to D.5 miles . 4
0.5 miles to 1.0 mile . 3
1.0 mile to 2.0 miles 2
Over 2 miles 1

Distance (Select the single largest value]

what are the nearest inhabited structures? _ PBLDfH- 240

RAC Worksheet - Page 4
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Mumbers of buildings within a 2 mile radius measured from the OEW hazard

area, not the installation boundary.

VRLUE
26 and over g;]
le to 25 4
11 to 15 3
6 to 10 _ ' 2
l to § 1
0 0
Number of Buildings {Select ¢ single largest wvalue _jgj’
Narrative
Types of Buildings {within a 2 mile radius)

VALUE

Educational, Child Care, Residential, Hospitals, £:>
Hotels, Commercial, Shopping Centers
Industrial, Warehouse, etc. 4
Agricultural, Foresatry, etc. 3
pDetention, Correcticonal 2
No Buildings " O
Types ©f Buildings (Select the largest single valuay E:/

Descrike types of buildings in the arca.

RALC Workshegt - Page 5
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E. Acceselbility to site refers to access by humans ta ordnance and exploaive
wagtes. Use the following guidance:

BARRIER ’ VALUE
Ho barrier or security syatem ' (:)
Barrier is incomplete (e.g., in disrepair or does not 4

completely surround the site). Barrier is intended to
deny egress from the site, as for a barbed wire fence
for grazing.

& barrier, {(any kind of fence in good repair) but ne 3
separate means to contral entry. Barrier is intended
to deny access to the site.

Security guard, but no barcier i 2
Isolated site i
h 2d=hour surveillance system (e.&.. O

television monitoring or surveillance

by guards or facility perscnnel) which
continuously monitore and controls entry
ante the facility; or

An artlficial or natural barrier (e.g..

a fence combhined with a cliff), which
completely surrounds the facility; and

a means to control entry, at all times,
through the gates or other entrances to
the facility (e.g., an attendant, television
monitors, locked antrances, or controlled
roadway access to the facility).

Rcceasibility {Select the single largest value) S

Describe the site accessibility.

F. Site Dynamice - This deals with eite conditions that are subject te ¢hange
in the future, but may be stable at the present. Examples would he excessive
coil erosion by beaches or streams, increasing land development that could
reduce distancas from the site to inhabitated areas or otherwise increase
accessability.

VALUE
Expected 5
Faone Anticipated c§3
Site Dynamics [Seglect largest value) ffi“

Describe the site dynamies. BEED 15 roces FAET o~
Grof B Coplséa

RAC Worksheet - Page 6
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TOTAL HAZARD PROBRABILITY VALUE
{Sum of Largest Values for A through F--Maximum of 30)
Apply this walue to Hazard Probability Table 2 to determine
Hazard Probability Level. -

TABLE 2

HAZARD PRODABLILEITY

FREQUENT 27 or greater

A

PROBABLE @ 2 J@to 26

OCCASIONAL c 15 ta 20

REMOTE D 8 o 14
E

IMPROBAELE less than 8

* Apply Hazard Probability Level to Table 3.

RAC Worksheet - Page 7
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Fart III. Risk Ascegssment. The risk assessment value for this site is
determined ueing the fcllowing Table 3. Enter with the reswlts of the hazard
probability and hazard severity values.

TRBLE 2

Probabhility FREQUENT PROBRBLE OCCRASIONAL, REMOTE IMPROBABLE
Level A B c o E
Severity

Categury:

CATASTROPHIC I 1 b 2 3 4
CRITICAL II b 2 K| 4 5
MARGTNAL IT1 2 3 d 4 5

NEGLIGIBLE @:} 3 (E) 4 5 5

o . e e e e e A NN P U P P e e e e e e e e e e e sk A B S N N N W BN S e o o i . S e s el - B N - . P S e e

RISK ASSESSMENT CODE (RRC)

RAC 1 Expedite INPR, recommending further action by CEEND - Immediately
call CEHND-ED-SY-—-commercial 205-955-4968 or DSN 645-4968.

RAaC 2 High priority on completion of INPR ~ Recommend further astion
by CEHND.

RAC 3 Complete INFR = Recommend further action by CEHKD.

RRC 4 Complete INPR - Recomnend further action by CEHND.

RAC 5 Usually indicates that no further acticn (NOFA) l= necessary.

Submit NOFA and RAC to CEHND.

EEESE=EE=a eSS ST ST o S oo oo R R T T T En e s T s s s s = el e

Part IV. MNarrative. Summarize the documented evidence that suppoarts this
risk assessment. If no documented evidence was avail-
able, explain all the assumptions that you made.

N M P W T o e e s o o o o . e T A . . e e e L e e e P AP e e e

e e e e e i e A P R P A e e e S - PP N T o e e e e B B B B . = -l . ol W N P P e e e e e s s L
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APPENDIX H

REPORT DISTRIBUTION LIST




»

MEMPHIS DEFENSE DEPOT

REPORT DISTRIBUTION LIST

Addressee

Commander, Memphis Defense Depot
Environmental Office
2163 Airways Blvd.
Memphis, Tennessee 38114-5000

Commander, U.S, Army Engineer Division
Huntsville, ATTN: CEHND-PM-ED
P.O. Box 1600
Huntsville, Alabama 35807-4301

Commander, U.S. Army Chemical Materiel Destruction Agency
Attn: SFIL-NSM , Bldg. E4585
Aberdeen Proving Ground, MD 21010

Commander, U.S. Army Chemical & Biological Defense Command
Atutn: AMSCB-CIH, Bldg. E5183
Aberdeen Proving Ground, MD 21010-5423

U.5. Army Technical Center for Explosives Safety
Attn: SMCAC-ESM
Savanna, IL 61074-2639

96
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Copies
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