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1.O Introduellon

1.1 Authority

In 1980, Congress enacted the Comprehensive Environmental ReSpOnse, Compensation and

Liability Act (CERCLA) 42 USC 9601 et seq. Oednance and explosive wastes a_e theleded

in the CERCLA definition of pollutants anti contaminants that require a remedial response.

In 1983, Public Law 98-212 established the En,/Lronmental Restoration Defense Account

(ERDA). This Congressionally directed fund was to be used for environmen_a2 restoration at

DepaJxmeth of Defense (I)oD) active installations and formerly used properties. The DOD

designated the Army as the sole manager for environmental restoration at dosed installations

and formerly used propeldes. The Secreta_ of the Array ms.signed this mission to the Corps

of Engineers (USACE) in 1984.

The 1986 Superfund Amendments and Re.authorization Act (SARA) amended certain aspects

of CISRCLA, indiudiag some directly related to OEW contamination. Chapter 160 of the

SARA established the Defense Environmental Restoration Program (DERP). One of the

goals specified for the DERP is "correction of environmental damage (such a_ detection and

disposal of unexploded 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 undertaken whenever such "imminent

and substantial endangerment" is found at:

A. A facitity or site that is owned by, leased to, or otherwise possessed by

the United States and under the jurisdiction of the Seereta_ of Defense.

B. A facility or site that was under the jurisdiction of the Secretary of

Defense and owned by, leased to, or otherwise possessed by the United States

at the dine of actions leading to contamination.

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

Passage of the Clean Water Act in 1972 established the National Contingeaacy Plan (NCP)

which has since been revised and broadened several times. The NCP provides the

organizational structure _md procedures for remedial actions to be taken in response to the

presence of hazaxdous substances, pollutants, and contaminants at a sire. Section 105 of the

1980 CERCLA states that the NCP shall apply to all response aelaons taken as a x'e_Llll of

CERCLA requirements.

The March 1990 National Oil and HaT_rdous 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."
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On April 5, 1990, U.S. Army Engineer Division, Huntsville (USAEDH) was designated as

the USACE Mandatory C, rater of Expertise (MCX) and Design Center for Ordnance and

Explosive waste (OEW). As the MCX and Design Cente_ for OEW, USAEDH is

respon_ble for the design and successful implementation of all Department of the Army

OEW remedintions required by CERCLA. USAEDI:I will also design and implement OEW

remediafion pmgram_ for other branches of the Department of Defense when requested.

1.2 Subinc|

Memphis Defefftse Depot is located in Memphis, Tennessee approximately six miles southeast

of downtown Memphis and two miles hot.west of the Memphis International Airport.

1.3 Enmose

This Amhiv_ Search Repot_ (ASR) compiins information obtained through Mstorinal

research at various archives and records holding facilille_, interviews with persons associated.
with the site or its operations, and _ visits to the site. All effor_ were directed

towards datermln_g possible u_e or disposal of chemical warfo.re mattalals on the site.

Particular emplmsis was placed on establhhing the type (agent), munitions or oontaine_,

qum_tifies and area of disposal. Information oMalned during this process was used in
developing recommendations for further actions a_ the site.

®

1.4 Scone

The scope of this ASR is limited to burials and disposals performed by the ChemlcaJ Warfare

Service (CWS) in association with Memphis Defense Depot.
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2_ Pre Jv'o _ v i tioDs

2.I Mernvhis Defense Deoot

Instigation Assessment of Defense Depot Memphis, Memphis, Term. Report No. 191, J_ly

1982, prepaxed by U.S. Army ToXic and Nsr_rdous Materials Agency 03SATHAMA),

Aberdeen Proving Grounci, Marylanfl_ Tlds was a records search condu¢_l at Memphis

Defense Depot to identify past contaminatlo_ and to assess the potential for contaminant

mlgratloa beyond the installa_on boundal T. The review of records identified the major

contamination areas on both the Main Depot and the Dunn Avenue Area.

The report was reviewed for any possible informallon on Conventional Ordnance or

Chemical Warfare Materials, Origin81 interviews and other records used for the preparation

of the Report were reviewed at the Depot Environmental Office and are referenced in tiffs

report as appropraate. The entire USATHAMA Report is included in Appendix C of this

report.
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3.0 Site and Site Area 1)eseriDtion

The Memphis Defense DepOt is located within the dry llmim of Memphis Tennessee. The

Depot is on the south side of the tow_, on Airways Rozd. It is two miles northwest of the

Memphis Inmmafional Airport.

3.2 Past Uses

The original 500 acre track was generally farm land when purchased by the Army in 1941.

3.3 Current Uses

The Memphis Defcn_e 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 eustern region.
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4.0 REAL ESTATE

96 8

4.1 Current Site Ownership

The Memphis Defense Depot is currently owned by the Departmea3_ of Defense (DoD) and

operated by the Defense Logistics Agency. The main depot and the Dunn Avenue Area totzl
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 Acquisitio_ and Disposals

An additional parcel was purchased during World War i1 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 wansferred

to private ownership (W.W. Robinson) on 26 May 1949. The transfe_ was performed by the

Federal Farm Mortgage Corporation acting as agent for the federal governmenl.

4.4 Leased Facilities

A review of the Plant Protection Regulations used during World Wax 1I, indicate that the

Depot had use of a warehouse near Webster and Georgia Sm_.ts near downtown Memphis.

The warehouse and surrounding area was patrolled by _m armed guard and was l_aown as

Post No. 20. This area is no longer controlled by the Depot and should be listed as a

Formerly Used Defense Site (FUDS) (DEGORG 1945).
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5.0 OEW/CWM $Re Anal s_is

9

5.1 -- EW bens

The first Pistol Range on tbo Depot was located just south of K Street, between 1st & 2acl

Streets (Map 2). This range has been removed and the grounds are part of the Depot Golf
COth'_.

The second Pistol Range wa_ built on _e nolala end of the Dunn Avenue Area and still stands

today (Map 3).

Tile two igloos we.re 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 iginos on a temporary, short t_, basis for reserve units. This type of use
would not bore been recorded in documents.

Incendiary bombs were stored in Bldg 22.9. These bombs were shipped out of the Depot

afte_ World War 11 (Traut 1981 & 1994).

Historical summary of CWM ooemtions

W01_t _ WAR II

The Chemical Warfare Section at the Memphis De.fetse Depot was activated on 30 April
1942. The mission of the Section remained v,_tically unchanged thrvughout World W_r 1I,

and was stated as follows (Memphis 1945):

SUPPLY

Distribution: 1. GENERAL SUPpI r_.q.a. As a distribution depot. To receive and

store CWS genexal supplies for distribution to i_L_t_ht/ans incamd
within the Fifth, Sixth and Seventh Service Commands, iach_cllno_

staging areas under conti_ol of the New Orleans Por_ of Embarkation,
and to that port for port stocks.

Filler: b. As a ffll_ depot. To receive and store CWS general supplies

for shipment o_ through the New Orleans Port of Embarkation.
Re,serve: c. As a re.serve depot. To receive and stoic authorized reaea_ of

CWS ggneml supplies for futuze distribution.
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Distribution: 2. AMMUNIIION. a. As a dlsRibufion depot. To receive and store

training ammunition only for disinbution to thgt_llatinfi$ hic_tt_ within

geographic area of the Fifth and Sixth Service Commands.

Reserve: b. As a reeervo depot. To receive and store authorized reserves of

all types of CWS training ammunition.

During World War H, the section prided itself on eliminating unnecessa_ procedures. One

of which was stated as foIlows (Memphis 1945):

"The guiding pfinciphi used hi controlling the administration of records, reports and

files has betm to simplify and reduce paper work when ever possible...One aU too

prevaleat wastefui practice that this office has stediously avoided is the use of

subsidiary or duplicate records where there already e_sts basic records from which

any zequired information may be gathered."

This account_ for the Lack of 1¢cords of the opcrmion of the Chemical War/arc Semion.

The Depot Commander allowad The Chemical Warfare Section to operate independently

fTom the rest of the depot. Most of the mission, dln_fion and guidance came directly from

the Chemical Warfare Service. In this fashion the Chemical Warfaze Section operated much

like, an indelamdent, tenet activity.

Manpowe_ for common labor, checkers, equipment operators anti all materials hardling

equipment during World War H were provided by a Depot wide labor Pool. This labor pool

provided man power on a day to day basis determined by requests the day before. The labor

13oo1 also incinded some 1600 G_.,_n prisoners of war. While this system was efficient,

institotinnui knowladge of thc Cbemical Warfare Section resided with a small core of section

personnel (Memphis 1945).

The fzgilifies used during World War H by the Chemical Warfare Section are as

follows (Memphis 1945):

Office S_ace: AvvJuximately 2,000 squa_ feet in AO-I (Bldg 144) _

Warchouse since: Warehouse NC-I (Bldg 229), NC-2 (Bldg 329) and r,vo sections in

NB-1 (Bhig 230). One section in inflammable storage building ND-2 (Sldg 319) and

$G0 squm'e feet in ND-3 (Bldg T416, which has been partially removed).

IBailding numbers are given as they appear in the documents and maps. The building

number in parenthesis is the 1994 building number.
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98 11

Shed Storage: A total of 85,000 square feet in shed SD-22 and 5B-22 (both i_t

of Bldg $972). A total of 10,000 square feet of unimproved open storage space

restricu:d to the sloragc of classified ammunition and 15,000 square foot borrowed

from the QMC for the storage of Plant, Impregnating, Z of I, Numbcx 1102.

l_loos and Maeazines: Two standard igloos (Bldgs 783 & 793) and two above

g_und maga_nes Cooth rvmoved).

$ ea " • Assigned 150,000 square feet of gross storage

warehouse area at Camp Ellis. This wa_ used to store approximately two miltion

dvltian gas ro_k_ wi'dch was accounted for on the S_:bon re_ords.

Rcvinwing various Depot Plans reveals that the Chemical Section also occupied at one time,

atl of Bldg. 330 and parts of Bldgs. 249, 349 & 429. Op¢_ storage was lccatod north of the

igloos and also e_t of the igloos (Map 2).

Shlp_mg documents for the month of October 1942 were r_vinwed. During this month, at

least 270 Set, Gas ident., deton., MI were shipped. These are more cowa'nonly known as

Chemical Agent Identification Sets (CAIS). Also sh_uped during the month were 45 Mine

ined, cmi., w/dcton & bursUm These mines were shipped empty, but with a detonator and a

burster charge (Memphis 1942)

One operation done by the S_ctlon was the periodic fe_nn;ng of bleaching powder (Cl'dotide

of IAmc). Yne rapid deterintmion of containers in wh_h this item was packnd madc it

nm:essaxy to perindically recan large _ntlties. At one time the SeCtion had approximately

5,800,000 pounds in stor,)g¢ (Memphis 1945).

Rep_k_ng was alsorequired for Agc_it,Deconmmlna)i.g, Non-Corrosive ('DANC). TRB

was accomplished by 14 prisonersof war. A_ely 25,000 cans were repackaged

(Memphis 1945).

At the end of World Wgr II, the Chemical Warfare Material bein_ handled by the I)c_ot w_

divided into four m_in groups or classes, as follows (Memphis 1945):

3neff Materials:

1. Exarnpin of inert Chemical Warfare Malea_s are apparatos, deco_)amlnnr.ing

(various types); gas n_k_; msptrators; bomb bodies, empty; smoke tanks, eto. No

particular b_,_nl is attached to the storage or shipment of these articles.

_hc Plant, Impl_gnatthg, Z of I, was processed and recraR:d in accordance with

over_e_s pacSnng s]pemfications, by the Chemical Warin_ Sectiom Th_s plant consisted of 45

car loads of heavy laund_ equipment (Memphis 1945).
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Ex_losivcs:

I. The _vlosiv_ handled by the Chemic&I Warfare Seetlon at the c]o_ of World
War H fell into two maLa ch,L_ificafions:

a. Burster, nltro-staxch and pdmacord, both of which am high explosives.

b. DetonatorL fus_, etc., which include blasting caps, elect_c squibs and
bomb nosy Atses.

Chemical ammunition;

1. Chemical ammunition is divided into four basic _uepS:

a. Group "A = - Persistent G_, which include Mustard Gas (H$), and

Lewisite (M-l). Neither of these wexe ctu_e_ldy h_.dled at the depot.

b. Group "B _ - Non-Perslstem gases, toxic, irritants and smoke. Th_s group

includes the following items stored and handled at the clom of World wax II:

(1) Chloracetophe one(CN), tear gas; Adamsite (DM), irritant gas;
Sulfur Tfioxld¢, Chlorsulfonic acid mixture (FS), smoke, Titanium

T_h_oride (FM), smolae; Chloracetophenone (tear gas) solution

(CNS and CNB).

c. Group "C" - Spontaneously inflammable agoras.

(1) He, Smoke pot (1_xac_¢ burning mixture).

(2) Grenade, frangible, M1, AW filled. The AW filling consists of

phosphorus and a mbb_-gazolinc solution.

d. Grollp "D _ - I_c2_diat_ alld fc_dily inflammable agent_.

(1) Bumlng mixtam of ON-)ear gas pots and tear gas grenades.

(2) Burning mlxmm of DM-DM imt_ and DM grenade&

(3) Burning mixture of CN and DM - CN-DM po_ and grermde_.

(4) Bombs, i_-i_dlnry.

Inflammable andloT corrosive or toxic liouids and mlld_;
1. Flame thrower fuel

2. Paint, Liquid veslcont detector.

3. Ointment, protective.

4. Impmgnite, shoe.

5. Acetylene tettacMofide.
6. Ckloride of lime.

7. Matches.

8. Paraffin, ehlvrirmted.
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Post World War II

After World War H, the tonnage of receipts and issues declined rapidly. Various divisions

and brartches within the Chemical Warfare Section restme01red or were absorbed. Posts and

Camps sent back supplies for re-stocking. Much of the chemical ammunition received had

be_n packed with no regard for lot,numbers, causing the depot to oppn all ammunition crates

and repack them by lotnumbers (Pit.igor 1947).

Eventually, on 1 July 1947, the Chemical Supply Section was transf_._t to the Chemical

Section atthe Columbus General DistributionI_, Colmnbus , Ohio. The Chemical

Section continued to store,classifyand disposs of general supplie_and maintain war re.serve

assets(Pittengex1947, B.vphy 1953).

One of the dutiesof the Chemical Warthm Semion was the periodicinspectionand testingof

flamethrowers. In the inteawlew with Mr. Tram, he stated,thathe would testthe

llamethrowexs againstthe no.beast sideof the curved loading dock in the Dunn Avenue

Area. He recalledu_ng only dieselfuel. The unitswere thc_ refilledand put back him

stemgc stock

Okaut 1981 & 1994). Tcstlng of Flamcthrowc_s using dieselfuel,was done by Mr.

Anderson along Ball Road where Building # 690 isnow leeated(Andexson 1981a,1981d &

1981b). Flamethrowers were also tcstcxlin the presentgolf _ m_a of the main depot,

around the area of the 3rd and 9th fairways on the north sideof the course (Gross 1981,

Jonas 1981, Wages 1981,Whitten 1981). •

During 1951, major activities of the Chemical Section, included test firing of mechanized

flame throwers and the screening gas m_k_. The gas m_tn were made serviceable and

available for issue. In total, 83,000 ra_ were son.ned and either made serviceable or

demilitarized mad turned to salvage. Reqmmmcms 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 (Edgewomi Arsmal) (Bropby 1953).

During the next two years, the receiving, stm--agc and stripping of repair parts was the main

function of the Chemical Supply Section. During the fu'st six months of 1953, 469 tons of

,_pdr parts, 654 tons of end items and 4 tons of toalcs were shipped. The small stock of

Clmmical Corps ammunition was no longer required, since ammunition supply was deie'md

from the Depot mission. Shipping lestrumions were rcedved to transfer thc stock of

ammunition to Pine Bluff Ar._nal, Arkan_ (Brophy 1953, Memphis 1953).
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Post Korean War

The Chemical Supply Section continued to _0re Chemlc_ Corps equipment, pans,

decontamination materiaJs and Chemiczl Agent Idemtificafion Sets (CAIS). In Decembe_

1957, they filled a request to send 6 drums of Tetoachlorethylene (Acetylene tetrachlo_4de) to

Edgewood Arsenal for testing. This materi_ is used with RHI95 to ma_ Agent,

Decontaminating, Non-Corrosive (DANC) (George 1957, Patro 1957, Tomlthson 1957).

In December 1957, thet_ was a request to the Chief Chemical Officer, Depamnent of the

Azmy for new fiber board containers. There were on hand at the Chemical Supply Section

4,736 dnims of XXCC3 (26 th.) which w._.t_d replacement containers. It is unsown

w_ether the 123,136 his. of XXCC3 was repackaged or destroyed (Dick 1957).

During the first three months of 1960, "Fae storage activities of the Chemical Supply Section

were transferred to the Directomth for Warehousing. Under this major re_o,,i'.ation, the

National Invenmiy Coata'ol Point and all other allied elements of the former Chemical Supply

Section became the Chemical Parts Center. This was _rt _signed mission of the Memphis

General Depot (Memphis 1960a).

By directive of higher headquarters the Chemical Parts Center was wansthrted to the Army

Chemical Centr._, Mazylaad, with an effective date of 31 March 1961. This concluded the

use of the Memphis Defcmse Depot by the Army Chemical Corps (Chemlr.aJ Warfare

Service) (Memphis 1960b).
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5.2

Ordnance Dimosals

Mr. Tram, formerly of the Chemical Supply Section, stated that after World War 1/, Military

Police would bring ordnance items to the Depot. These ord_mce items had been confiscated

from ratuming service men upon their arrival in Memphis. In the 1981 interview, Mx. Tram

stated that one round was a 3.2" mortar round. This may have been _ther a U.6. 81ram or

the similar British 3.2" (81ram) mon_r round. Using marefialq on hand (mihex chemical or

ordnance), Mx. Tram would destroy the ordeanc¢ in pits loca_d at the Dunn Avenue Area.

He idso stated that smoke potz and hand grenades (prc._mably smoke) were also destroyed in

the same pits (Map 3) (Tram 1981 & 1994).

Chemical Wm, f_c Material Disoosnls

On 13 lnly 1946, fight rsilcars containing German Mustard Bombs were sided in the yards

of the Missouri Pacific R_;l_oad, Memphis, Tennessee. Upon exanunation it was discovered,

that three of the cars (GN 29105, AT&SF 144258 & I-GN 6742), were leaking Mustard. A

d_cision was made to move the railcars to the Memphis General Depot where the matter

could be morn properly handied. The cars were moved by 1930 trouts to the railroad

trackage east of the two igloos. This track was known as track # 27 and has since been

removed (Ax_ux 1946, Carpemter 1994, Meyer 1946, Spalm 1946, Traut 1981 & 1994,

Whittoabergcr 1946).

From 14 to 16 luly 1946, personnel from Edgewood Arsenal arrived and work was

pe.rformed de_.ontaminafing all trackage. This included the Missouri Paelfic yard and Depot

trackage (Spalm 1946).

On 17 July 1946, Lights we.re installed to allow hight unloading of the ears and the task of

unloading the leaking cars begun. The trackage to Amory_ Mississippi wax hispeeted, with

testing at a_l known stops of train between Amory and Memphis. The five nonqeaddng cars

of bombs were sent with a guard and security detail to Pine Bluff, Arkansas. Cb2oride of

Liane was used to make slurry. To correct for the low Chlorine content of the Chloride of

Lime bleach (20.8%), all slur_ was made using 30% more bleach (Meyer 1946, Spahn

1946).

On 18 July 1946, Qlmrtermaater ware.houses SA-5 (Bldg 650) and SD4 0tldg S559) or

closed due to being down wind of the unloading. Deeoatamination of trao_ge also

continued (Spahn 1946).
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On 19 July 1946, work was started on _g a slurry pit, using Post Engineer labor.

Two le_ldng 500 KG bombs wexe taken to tie deeonlaminaung area, Dtmn Ave., Memptfis

General Depot. The pit was 30 feet long, 7 feet wide and 12 feet deep. Bombs wele placed

over pit and holes shot in noses, using a rifle. The Mustard gas was then allowed to drain

into die alm'r_ pit. The first carload of thakers wits still only pardally unloaded
(Arthur 1946, Spahn 1946).

On 20 fful_/ 1946, decontamination of ta'ackage continued. The unloading of die first leaking
ear was completed and die second lealdng car sorted. The second car had a mixed load of

250 KG and 500 KG German bombs 3. Enee.ssive he.at was blamed for the slow progress to
date (Spahn I946).

On 21 July 1946, testing of Missouri Pacific Wackage gave negative H (mustard) test. A

•new rail car w_s switched in and reloading of 500 KG bombs into this car was started.

(Spalm 1946 ).

On 22 Inly 1946, because of die objection to the method of shooting holes in the thaking

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

cha_ge. A request for a kit, tool, bomb, voting was sent to Edgawood Arsenal and advice

received that one was being air shipped. To date, seve_ large bombs (500 KG) and three
small bombs (250 KG) have been I_l_n Io die deeonlaminafion area and drained into the

alurry pit aftex shooting holes with a rifle (Spahn 1946).

On 23 Inly 1946, work w_s started on exploding of burster charge in bombs after die

removal of mustard. Sticks of dynamite we.re strapped on the noses of the drmned bomb

cases and some were exploded in shallow pit, with l_a'tinl earth covering and diree layers of
railroad ties on top. Examination of expleded casings indicated that so far, of die eleven

bombs exploded widi dynamite, only the small bomb casings contained a burster charge
(Spahn a946).

On 24 July 1946, the first reloaded car (NKP 9847) wa_ shipped to Pine Bluff, Arkansas.

Work continued on the draining of die bombs at die decontamination pit (Spahn 1946).

On 25 July 1946, work continued at die unloadingtreaoading site and at die decontamination

axea. Daily additions of 500 dis. of bleach were added to the slurry pit to keep the chlorine

level up. It was decided day icing of bombs in car shipments was advisable and icing of

bombs on die ground would be helpful (Spahn 1946).

_rhc 250 KG bombs had one green ring mark and the 500 KG bombs had one red ring
mark.
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On 26 Iuly 1946,a secondcar wasmadeready for shipment. By close of business at 0100

hours a third car was ready for inspection. All exis6ng l_l_ng bombs had bee. dtainad of

liqind and 1_ are decr_ag (Spabn 1946).

On 27 July 1946, two rall cars were made tardy for shipment (AT&SF 148677, MP 29362).

Another car (DSS&A 17031) wa_ switched in and leading begun. By 1_0 hours loading of

the third car was completed and all three cats were sent to the Missouri Pacific Yard for

shipment. This comp]cted the re.loadlng operations (5pahn 1946).

On 28 July 1946, area was policed for contaminated items of wood and clothfog which wea'e

carfed to existihg burning areas, one being the slun_ pit a_d the other a shallow hole for

exploding burster charges. All contaminated mateaial, ties, etc., were saturated with oil and

the day was spent in burning this matedhi and policing the area. A total of twenty-four large

(500 KG) and five (250 KG) bombs had been disposed to date 0Vfichaels 1946, Spaba 1946).

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

On 30 July 1946, the thre_ empty contaminatad 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 deeoataminatad, inside and out, including

undercarriages and couplings. Cars cleared the Missouri Paulfi¢, S_ge_nt Yard, Memphis

at 20:00 hours (Spalm 1946).

The lCports by LTC Arthur, indicat_ the leald_g cats were ofigthally beside and blccking the

enwanee to the Depot Salvage Area (Report of the 16th) and later, moved to a different

siding for the unloadthg/telo_ng 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 Corpora[

_tet stated that he wa_ burned uathnding the cars (night of the 18th) and that the ears

ware east of the small pond (Arthur 1946, Carpenter 1994, Traut [994)

The use of track # 14, west of the igloos is improbable. The Wack is chisex to the igli)os, to

relocate the ears for urdoadmg, 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 _aek

is primarily used to tern around engines and ears. Track # 27A is the only track of this type

on the Depot. Blockage of this track would have caused operalionul diffcdtes for the

Depot mfl network, causing ternamuads to leave the grounda of the Depot and use the

trackage of one of the servicing railroads.
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Giving crudibility to tbe accuracy of all three statements, the foUowln 8 is the most likely
explanation:

'the _dn was first placed on Track # 27, west of the Salvage Area and _st of the

igloos. The cars would not have physi_Jly bloulu_ e_the.r the north or south

enl_nc_.s to the salve area, but the s,_fety zone _'ound the cars would have stupporl

use of the enlr_nces. This would be the originsi siding thor LTC Arthur cltos. On

the 17th, Major Spalm sorled out five cars for shipment. Duzing this process the

remaining thmc cars of "le_k_" wer_ probably i'e.Joc_t_l to Tr_ck # 28 and

positioned einse to Sixth $1_c_. This track ran test to west and was edjao_nt to a

long concrete hards_nd on the south side of the track. This position would flee up

the south entranc_ to th_ salvage area and allow decontamination of the igloo tmekege
(Track # 27) to begin. It would also allow access to the concre_ hardstand south of

t_u_k # 28. This location would also explain the concern over workers in

Quar_,J_ster warehouses $A-5 (Bldg 650) and SB-4 (BIdg S559).

The intervinw with Mr. Traut indicates that the entire area east of the two igloos and south

of building S559 was tested on a monL_ly basis for a year after the in,dent w_th negative

require Crmut 1981 & 1994).

One of the findings cited by MAJ Sparta Depot Chemical Of S_er, is that examina_inn of the

500 KG German bomb casings lodic_u_l metal a/,#r_mmateJy 16 gauge thlekne3s (t_ds was

not mcasuz_l). This metal was en_'ely to thin to withs_ed the rigors of sinpment
(Spahn 1946).

Dunng the archives seal_h, a_ old reproducible linen cloth drawing of the Duma Road Area

was found. In an _ area of the drawing, the thht mnmants of the words

"Ivl_JSTARD GAS" mad the outline of a I_cneh can be _n. By varying the tone and

contrast levels of a blue print machine, the cmsud area becomes fairly re,adabin, as follows:

_CH 100" LONG 10' DEEP

[ 1
MUSTARD GAS

This area may be _be ncur_liTing t_eneh. The outlined area may also include the shallow pit

used to desi_oy the bursthrs (Se_ Map #3).

On 14 February 1947, _ Spalm, Depot Chemic_J Offlce_, rcqu_U_l disposition

ulst_uctions for 32,636 lbs. of Acetylene Thtraehhiride, which bad been rcmovud _mm

Cl_ "C", Agent, _on., M4 4 1/2 and 3 gal. contalnezs. He stated that the material

contah rust and other impurifi_. If th_ rn_rlal was d_med unsuitable for the

WAA (War Assets Admini_h_fion), thm_ he requ_st_l authonty to bury the Ac_lene

Tet_chloride. He stated that the Itff 195 had already been buried (Spulm 1947a)_

5-10



96 19

No other documents rclatlngm thisrequestwere found during the Archives Sco_eb. Given

the factthatthe nmterinlw_s contaminatod, pcrmlssion to bury was most likelygrimed.

Although no locationisgiven for c_therthe burialof the RH 195 or the Acctythne

Tetrachloddc, one would assume thatthe i_ttem of othex bu_ds would be folinwcd. Both

rnatet'_swere probably buried at the Dunn Road Area (Map #3).

On 18 February 1947, 86,100 lbs. of Impregnitc, CC-2, we_ destroyeb by burial in a trench

varying from 6 ft. to 8 ft. deep, g ft. wide and 40 ft. long. Containers were completely

rnacm_ted by driving a D-g balldoze_ owr the matcxial introduced into the trench. Earth

coverage of from 4 to 6 ft. was pinc_ over the bmleb matmial and the a_m thereaRcr

properly slaked out to inthc_tc that chemicals were buried in that location. Later the _rea

was graded to accept storage of Bauxite ($pahn 1947"o).

On 30 July 1947, a large cloud of smoke was ob_reeb due to thermal decomposition of the

CC-2 bttned in the Dunn Avenue Area. An earth dam was placed over the burial area and

filled with water. The water was k_pt over the trench area until 6 August 1947 (Harris

1947, $1_n 19471)).

A comparison of the above documents, photo exhibits, a 3 September 1942 Fence Plan &

Details and a 20 Novembaz 1942 EleeUic, Gas & Water DisUSbuthm Plan, indicates that the

burial area is along the west fence line of the DU/CN Avenue Area, approximately 450' north

of Durra Road and 50 to 100 feet inside the fence line (Map 3, Area A, Location # 2).

A second burial of 300,000 lbs. of XX-CC-3 Impregnite, occurred sometime after the above

burial. This burial was originally soheduled for early 1946, but due to shortages in

personnel and other priorities it was delayed (Owendoff 1946, Tram I994)

The second lmpregnito burial site identified is in the northeast comer of the Duma Road

Area. Two trenches (north to south) were dug for the burial (Tram 1981 & 1994) (Map #3,
Area C, Loeatioa #3).

Chemical Idendfieation Sets a_d Chlorinated Lime were buffed in 1952 1953, lmmtion not

_ed in an 1981 interview with Mr. Anderson (Anderson 19814).

Around 1955 or 1956, Chemical Agent Identification Sets (CAIS) were buried in the Dunn

Avenue Area. At first they tried to send the broken sets to Pine Bluff, Ar/_ansas, but

receiver instructions to boP/the se_ on site. Mr. Anderson recalled doing this five or six

times. He stated that CALS sets in wooden boxes were put into pits intact and covered up

(Map 3) (Anderson 1981a, 1981b, 19814 & 1994, Traut 1981 & 1994).
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Mr. Andersonalsoreea}ind the burial of XX-CC-3 Imt,,_gmte during the 1955-1956 time

frame. He said that most llk_ty DANC, Ctdorinated Lime and RH195 were also buffed in

the same gene_ area (Map 3) (Anderson 1981a & 1994).

Dung the intca'.dew with Mr. AndCl_on, he stated that the same area (I_mn Avenue) had

been used to test heavy engmcez equipment (dozers, scaap¢_, etc.) by the Depot's heavy

equlpme_t repair shop and that the surface s_fl has probably been moved at least a hundred

times. More roe(tufty the area was used to store vehicles Rom a Memphis re..qc_e unit for

vehicle storage while their amm_ was undergoing relines. On weekends, mechanics would

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

In a 1980 interview, Mr. Leona_ Broyden, who had been an equipment operator at

Memphis Genend Depot stated the foUowlng:

• He didn't know anythln_ of any chemical dumping. He indleated that he used to

dig trenches for some of the residue ma_ whinh was buried. He indicated that

they put the perishables and the llke, perhaps old food and things of that tmtum which

exceeded the life date, into the Dunn fill site across fTom the Memphis Camera1 Depot

on Duma Rood. However, this incation has been covcacd up with bauxite ore. _

5.3 Records Review

Records on the Memphis Defense Depot were revaewed at the foUowlng locations:

Memphis Defense Depot, Memphis Tennessee

Environmentel Office, Bldg 144

Facifity Engineers, Bldg 270

Records Holding Area, Bldg 249

Historic Office, Edgewoed Arsenal, Edgewood Maryland

National Archives and _rds Adralnistration, Sultland Maryland

Record Groups 77, 156, 175

Federal Records Center - Atlanta, Athmta Georgia

National 1_ewsonnel Records Cemte_ - St. Louis, Missouri

Copies of documents referenced are provided in Appendix A. A list of documenLs and maps

reviewed, but not refenmced is also provided at the beginning 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 d_ In 1943.

He returned to the Chemical Supply Seetitm in 1946 and worked the_e until 1960

when he lransferred m the Consolidated Surplus Sales Office at the Depot.

Mr. Charles E. Anderson - Worked with the Chemical Supply Semion in 1955 and
1956.

lVlr. John F. Carpenter - Was a Corporal at Edgewood Arsenal and was floven in for

the disposal of the German Mustard Bombs in 1946.

Mr Edwin C. Pittengex - Was the Assistant Depot Chemicul 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 Aedal Photo Intemretatlon

The St. Louis District wa_ able to find Aeai_ Phothga'aph$ mk_'n at the foIInwing times:

26 August 1945

7 Febnlary 1946

31 May 1951

8 April 1958
6 March 1963

8 March 1973

12 February 1990

All a_rlal photos were examined for area_ of _ earth winch might indicate a burial
ai'_l,

The 8 April 1958 Aerial Photographs, reveal a small rectangular area, devoid of ground

coves, at the far north end of the Dural Aveaue Area. This etrea does not match ally of the

hnown locations for disposals and innials at the depot. There is a pottmii_l that this area is

an unrecorded burial of some type of unwanted mathiial.
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The Mempl_s Defense Depot was visited twice during the preparation of this report. The

first visit was to peaform preai_n_ry archive research and meet with pea_enr_l 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 Dtmn Avenue
Area.

On the Main Depot, the.re is no surface evidenc_ of ordnance in the area where the Pistol

Range was removed. There _ is no cwldencc of any kind of Mustard contamination in the

area cast of the two depot igloos.

In the Dunn Avenue Area, all areas which are suspocted of burials or destructions were

walked. No surface e,ddenc_ exists in any of these suspected m'e2_. The northeast side of

the curved concret* loading dock has a black color in the center of the wall. This is possibly

due to the testing of fiamethrowe_s done by the Chemical Supply S_don (photo, Appendix

F). Surface evidence of any other imtmOWn burials was not discovered during the site visiL
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Anderson

198in

Anderson

1981b

Andr,r_n

1981c

AndgrsDfl

19gld

1946

Brophy
1953

DEGORG

1945

Dick

1957

George

1957

Team inte_fiew, Sup_g Documents, Installation Assessmenl Rel_rt # 191,

by USAq_dCaA, on file at the Environmental Office,

Memphis Defense Depot.

Whitten interview, dated 3 March 1981, Supporting Documents, Installation

Asse_ment Report # 191, Prepared by USATHAMA, on file at the

Environmental Office, Memphis Defense DL"pOI.

Jones interview, dated 3 March 1981, Supporting Documents, Installation

Assessment Report # 191, Prepared by USATIL4aMA, on file at the

Environmental Office, Memphis Defense Depot.

Team interview #2, Supporting Documents, Installation Assessment

Report # 191, P_vared by USATHAMA. on file at the Environmental Office,

Memphis Defense Depot.

Report of Investigation Concerrang Ree_pt of German Toxic Gas Munitions at

Mobile, Alabama and shipment of them Munitions to Pine Bluff ArSenal,

prepared 1946, SS Francis L. Lee Flins, Historic Office, Edgewood Arsenal.

IKighilgbts of Bistory of Chemlcal Section, Memphis General Depot, dated

1953, Depot Files, Historic Office, Edgewood Arsenal.

DEGORG NO. 23, no date, A Irr2story of the Chemical Warfare Section,

Memphis A.S.F. Depot, Depot Files, Historic Office, Edgewood Arsenal.

Impreghim XXCC3, dated 19 December 1957, NPRC-MR 338-59-6363,

Box 1/1, Folder 470.6 Oct 57.

Procurement in E,XCeSS of $10,000, dated 15 August 1957,
IffPRC 338-59-6364, Folder 400.12.
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1981,

Harris
1947

9G 2G

Interview by Gross, dated 3 March 1981, Supporting Docurtmnts,

Installation Assessment Rglx_rt # 191, P_ated by USATP-AMA, on file at

the Environmental Office, Memphis Defense Depot.

Repor, s of Inspection, da,ad 25 August 1947, NARA Suitland, RG 175,

Entry 4E, Box 76.

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

Installation Assessment Report # 191, Prepared by USA_, on file at

the Envirortmeatal Office, Memphis Defense Depot.

Memphis
1942

Memphis
1945

Memphis
1953

Shipping _ecords for October 1942, NARA Suiiland, RG 175.

A History of the Chemical Warfare Section, Memphis A.S.F. Depot,
Depot Files, Fdstode Of:flee, Edgcwood Arsenal.

Chemical Activities, Memphis General Depot, Preliminaz 7 History 1952-1953,

Depot Files, Historic Office, Edgewoed Arsenal.

1960a _ly Historic Reporq Depot Files, Historic Office, Edgewood Arsenal.

Memphis

1960b Historical Information, Depot Files, Historle Office, Edgewood Arsertal.

Meyer

1946 Report on Sh/pment of Classified Chemical Munitions, dated

20 September 1946, SS Francis L. _ Files, Historic Office,

Edgewood Arsenal.

Michaels

1946 Report or_ emergency incident at Memphis, Tenaessce, dated

11 September 1946,gs Francis L Lee Files, Historic Office,

Edgewood Arsenal.
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Owendoff
1946

Patro

1957

Pittenger
1947

Smith

1981

Spahn

Spahn

Spahn

Report of Offical Travel, dated 11 March 1946, NARA Suitlami, RG 175,

Enlxy 4E, Box 75.

Shipment of Tetraeblorethylene for Test, dated 2 Dec_mher 1957, NPRC-/VlR

338-597636A , Box 1/1, Folder _400.112 Oetober-Dt:ce.mber Closed R57 _.

Administration of Chemical Supply Section, dated 1947, Depot Files,

Historic Ofiqee, Edgewood Arsenal.

Inteawlew, dated 3 Mar 1981, Supporting Documents, Insinuation Assessment

Report # 191, Prepared by USAt'HAMA, on file at the Environmental Office,

Memphis Defense Depot.

1946 Report on Shipment of Classified Chemical Munitions, Dated 30 July 1946,

SS Franc_s L. Lee Files, Historic Office, Edgcwood Arsenal.

1947a Acetylene Tetraebloride, dated 14 February 1947, NARA Suitl_md, RG 175,

67A4900, Box 309

19470 Decomposition CC-2, dated 6 August 1947, NARA Suiflmad, RG 175,
Series 671.

ToIILthl son

1957

Traut

1981

Wages
1981

Defexred Messege, dated 13 September 1957, NPRC-MP,, 338-59-6364,

Box 1tl, Folder _z_0.24 July-December closed 1957".

Interview, dated 4 Mar 1981, Supporting Documents, Installation Assessment

Report # 191, Prepared by USATHAMA, on file at the Environmental Office,

Memphis Defense Depot.

Interview, dated 3 Mar 1981, Suplxrriing Documents, Installation Assessment

Report # 191, Prepared by USATHAMA, on file at the Environmental Office,

Memphis Defense Depot.
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WhRten

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

Installation AsSessment Repor_ # 191, Prepared by USATHAMA, on file at

the Environmental Office, Memphis Defense Depot.

Wittenberger

1946 ReporL on Mustard Gas Burns at Memphis, Tennessee, dated 2 August 1946,

SS Francis L. lee Files, Historic Office, Edgewood Arsenal.

Plans and Maps reviewed and on f'de st M_nphis DefeDse Depot:

Access Drives to Rail Docks, Memphis Ge_ezel Depot, 16_5q)2, dated 4 May 1955.

Area North of Dunn Ave, Meanphls Aymy Service Forces Depot, 16-4,
dated 7 December 194-5.

Area North of Dunn Ave. Showing Bauxite Storage, Memphis General Depot, 16-4-A,
nO date.

Area North of Dunn Ave., Memphis General Depot, 16_A, 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 1950.

Elec_e, Gas & Water Distribution,North Tract of Reservation, 7-22,

dated 20 November 1942.

Fence Plan & Details, Memphis General Depot) 66, dated 3 September 1942.

General Layout & Location Plan, Memphis General Depot, 1-3,dated 9 Fedraary 1942.

General Siteand Building Use Plan, Memphis General Depot, dated August 1951.

Locauon of MaUmals Buffed in Duma Field, Memphis General Depot, 16-4,

dated 17 September 1984.

Plans and Maps reviewed and on f'de at the Blictoric ofnce, Edgewood Arsenal:

Depot Layout Plan, Memphis Army Service Forces Depot, 11-22, dated 12 October 1964.

Depot Layout Plan, dated 12 December 1942.

Edgewood Arsenal.
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Records reviewed for site _aformatlon but not refereaced

Ciborowski, Mitchell S. First Lieutenant

1946 Rcporl on Shipment of Classified Chemical Munitions, dated

20 September 1946. Edgcwood Arsenal Archives Files, Edgewoed M_yland.

Depot Files

Memphis General Depot, Depot Files, FAgcwoc_ Arsenal Archives lyrics,

Edgewoed MaryLand.

1944 M_thod of Storing XXCC3 and XXCC4, dated 20 October 1944,

NARA Saitiaed, RG 175, Entry 2A, Box 13.

Gross, D. & Others

1982 Installation Assessment of Defense Depot Memphis, Mcmpl_s Term, dated

luly 1982. U.S. Army Toxic and W_dous Materials Agency,

Edgewtxvi Maryland.

Matzner

1946 Report on (3tutrd & Security Activities in Cormeedon with [caking Bombs

in Transit, datvd 20 September 1946, 9710 TEC Esco_ flies, Historic Office,

Edgewoed Arsenal.

Meyer, Charles A. First IJl_Jtena_t

1946 Report on Shipment of Cinssified Chcrnical Munitions, dated

20 September 1946. Edgcwcod Arsenal Archives Files, Edgewood Maryland.

Michacls, Hayold First Lieutenant

1946 Rclmrt on emergency incfdent at Memphis, Tennessee, dated

11 September 1946. Edgcwtxxi Arsenal Archives Files, Edgcwood Maryland.

Un]_own

1945 A History of the Chcmlcal Warfare Section, Memphis A.S.F. Depot.

Compiled (luring WWH. Edgewood Arsenal Archives Ftics, Edgcwved

Maryland.
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Highlights of History of Chemical Section, Memphis General Depot

1947 - 1953

1 Jan - ! Jul 47

p. 1

p. 3

1 Jan - 31 Dec 49

p. 1

p. 3

p, 4

1 Jan - 30 Jun 5_

p. 1

3upply mission dePined in _D Supply

3ulle±in 7 3$-g OIS_ July 45.

Figures on tonnage handled listed

and also figures on dollar va_ue of

surplu_ property handled.

I Ju! .... ="



Feb 51

Screening and reclassification o_ gas masks

_as the major operation during the past

month. Since inauguration of this program,
22,6Sg masks have been made available _or

issue. Personnel - no change.

Of the 71,340 masks requiring screenlnc,

37,074 _ere gsnerated serJiceab!_. The

-2-



remalning 34,266 were demilitarized and

turned in to salvage. 2,800 masks remaining

under Qepair Schedule 372 should be
comp!eted during Me _'nCh of June.
Personnel - no mbanse-

June 51

Screenin_ of gas masks completed during

month. Personnel 3 officers and 35 civilian

i Jan - 30 Jun 51

p. 2

Dec 51
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1 April - 30 June 52

p. 4

i Amr - 36 June 53
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I • O_tebe_ 15, 1_2

[ :" :- _vs 381/_59 (T)
{ ' ;'

i i_ i FI_I_, $ou_hera Pime_, North CmrollDa.

. cr_l_ in t_ _e_o_s i_lcato_ bo_e_. 0bll_m_Aens Am excess of.
_h_s cro_l_ _lll _ot be i_._e_ u_ep% by authority frmm thl_

office. U.&i_s _ill nm_ bo _oeat#d mterl_ in e_c_ss of autho-

r. Th_ Chemical O_'fi_r, _i_, Force T_c_ical Tr=inia_ Cnm_nS, s_ouli

_e:;ly .¢_lr_tod umi_a, indicate e#¢_i*, n_mb_a x_ famish ce_ie_

of sub=llo_ion _o _o_ c_ucerno_ =_ 0ffi¢_ Chief G;_m_cal

• d_sul_. Cw _ _0 1500 1_0 1500 750

sat, _s iaont., _m_ou., M1 _och _8

MR (for 8imu/at_d PS) lbs. 30 20 _0 20 • iO

Do_ona_or, _o. 8 _a_ _60 2660 2660 2660 l&OO

rosa#st of _hu u_ui_ i_ .%¢eer_o/_o xi_h _u_all_a%_ens of _h_ Z_Lr Forcm

_hcr_in mt_.rizl ,rill b_ f_uz_Ish_d =u_-c_tic-.lly by _o depot,



®

_L_j_r, C.... S.

COlo_l, C._..S.







% .
C._aule Chl ea_h 107

Sa_Cf_s _.nt. dmton., _i e_h 3

Gr_nad_ -_una. _anr Erie1ClI,,_ • o_ch _2
_t_n=tor, No. _ each 210

/
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i .... .

TO1 The G_r_n_i_ ¢_r_l, Flf%h Saz_l_Q Ce_lm_d

c_edi_ will no_ b_ %n_2_ _ce_ _y authority fr_ _his

CR--_IT IS !lOT DF.$_._D_ O-C C_S S!_OV_D BT SO N(Tf_D AT ON_.

D_20T

M._phis _b_ar_r- Cap_ulu_ GN e_ch _

G_e_a_e, incan_iarl. K%l_ eac_ _

Sat. _ i_%i_Ica_ien, d_o_,M 1 _h _

_pots wi_l f_2_is_ wi_hou_ form_/ r_q_i_iti©o th_ n_ov0 _t_i_l

_O_ _t _h_ roqu_@_ of _ha _i_ i_ nc_or_a_n¢_ _z_b _ubal_m_tio_ of ha

• Fift h S_i_o C_m_. _XC¢_ ia th_ _as_ of z_wlY _%_}_ u_it_

This _erlal will no. b_ shi_d _y (b_o_a _n_il _ho sub_llo_a%io_ .

Fmr _h_ Chief of the Ch_ic_l _ar_r_ Sa_i_

3 opi_ C!L_O I_D

• _o_y CG, SO_ (Attn C01. B_ur_)

1 ¢o_y _, AL}F (_Gul, Z0_d)

• "2

i, NOV 8

)Zajor. C_ W, S.
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_I s_isory pe_sonuel are char_ wi_b the respor_ib11_ fo_

ities to 8i_nllt_ pr_ ar_ _q_o_e no_-ess_.ln_ activ"Atieso ,

TB_ sec+_ian has cmd_d_ated n _,..,,_r of ._-k sim@llficatlcm

procedures which hams beau submitted to _her autherity thce-Zh _

ch_-.els, Partiedlar attention has bean giv_ to %_ si_plIfication of

\

cl_ic_l VCOC_/%U_ and the e]i_na%ion of _pl_ fc_ms and records. As

an._T. le of _h_s activity t_re is attached as A_,H_s I0 a prccedure

which criminated in t_s office f_ the _, ,T]_on of the rep_b "Supply

O_e_atio_ _ Te_helcal _ervice Depots and Sections of AS_ _pats," _rol

A_al Symbol D_I-IO_o As is re_oted lu le_r i_l_i_ _ith _hls

S_,lee to all other Chemical Warfar_ Depots as a satisfactory soluti_

for _be p_oble_ of c_I_ this repor%_ a_ it i_ be_ved that this

procedure i_ currently beir_ used by most of tbe Che_dcal .Warfare repots.

add!ti_a, _ ._1] be nc_ed frnn copy or letter i_luded ,_ith this

App_d_x, %bls proc_ure was _op_*d ar_ is tei_ u_ed by tb_ _-ueer

Supp_ O_f_cer at this depot.

Asotber exa_.l_ of s£_plification of cle_ic_! _edure ori@_unat-

_n this offloe will _e fo_r_ in Auper_ II ._h in_l_des a letter

from t_his office _u_stizg the procedure and form, v_ich _re adopt*d

and are ourr_nt_ beir_ user by th_ Cofef of the C_nlcal _?_rfar-_Service,

for furvisb_g equi_eat to ne_ly activated units.

Tb_ _oing prL_Ipal user in controll_ th_ a_m_nintrahion of

rec_ds, r_ _s and files has beem to simplify and rnd_e pape_ ,_k

wher_er pos_ble. _rience has d_on_tr_i_ _t sir_"lifi_tion no%
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_- oonaultsd, thus permitting any required rearr_gement of the work pl a_

criginal lye ente_p fated.

OccaBionally this office, in ¢....._n with other echelons of the

'."" _ : d_ot ' IB f_ded with mmexpe6ted requirements for l_bor that could net

...... _ _orders for large ahipmsmts requ/rimg expeditious h_udlim_. _hen these

oases ar_e, _he labor pool _s furnished complete _ :_ and mske_ the

_ecassary arr_u_emen%_ %o secure em_ required laber _r squlpmeut from

othor eohelons of the depot wher_ it is bein_ used on v_rk that is _ot

...... _ of .am ur_eut nature. Thus it _ill be seen that although this plan _f

...... , labor pool o_eration permits each section to o_erate with the =d_im_

.................. _mount of labor end equipment at any given t_me, it also provides f_r

In order to provide each simply service with _ source _f

labor skilled in any technical aspects _f their eoeraN_n the labor

pool forms up squads of experienced l_borers _@.ich are included in any

labor a_signed to the section. These specially trained =rews form

the nucleus of a_y labor organi.'aticz that may be r_cuired This

procedure satisfies %he requirements of each technical service for

skilled labor _nd at the same time provides .the desired flexibili-_y

to meet any variations in the workload.

At the present time a total _f some igO0 Ce_az prisoners of

war are being used as e part of the depot labor pool organization. These

prisoners are formed in squads and distributed in exactly the sam_

_sr_er a_ all other labor personnel. The sa_e practices __th respect _o

- 21 -
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(3) Detonators.

(_a) Included is %hls group curreutly han_-hed by this Sectlom are

variou_ types _f deto_ahers_ blasting _aps, f_t_es, slec%ric

squibs and b_mb no_s fu_es. _ile r_gelation_ permit the

storage of all of this c_ss of _ate-_l in a _azine, this
should he avoided, if _ossi_le, hecause a fire or expl_sion

would probably c_sult in %he los_ of the ent_r_ q_nti_y, in

view of the fact t_hat all such items ar_ wry easily heton_ted



q



I. We are currently storing CN capsules which fall within

this classificatidnp In_s,_ch as CN is a solid, m_iting

at 130 degrees Fahrenheit, _eat in some form would be

required to prc4uce amy effects from the_e capsules.

For thlu z_asom, they sho_l_ be stored so as to provide

%hA mh_1_ protaatidn from f_re or heat.

.2. Although the CN gremade_, puts add ca.dlee stored 5y thid

-9-
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aesi_ and the other of tbermit. When ignited.

they produce fires of u_L_mely high intensity,

but no explosive hazar_ is i_volved in the types

currently stored at this depot, nor do they pro-

du_e any toxic smoke or _ses. Inclmded in
Chemical Narrate Nome_lat_re are type_ of bombs

whirh do ha_. an explosive hasard, a_ in th_

e_t am_ of these are stored special _%ru_ T .

tio_ co,ring the_e Items shall be issusd to all

(_b) Fire Protection.
I. Under me clr_imstances should water or any type

of fire _Liu_isher he u_ed on or usar a fire of

this item. Efforts of the fLr_ fighters should

be 6mmflned to preventimg amy spread of the fire.

(c_) Guard _robection.

i. The same g_pe a.'_d de_re_ of guard is required a_

for 2_'
h _xplosfve as described in paragraph 2.

_a. (

_-_ W_..er ignited, C_! Erenudee_ pets and candles prod_e

clouds of CN, which has the same physiological effects

as described under Group "g" Chemical _,,,,,._titio_CN

abo_.

(b) Fire Protection.

1. The efforts of fire fighters shall be confined to

preventing spresd of the fire. ALl fire fighters

shall be provided _ith _as ma_ks. In addition,

all persons living _wo miles down wind from the

fi_e _iI be notified to _cate _til all _an_er

ca_e as for high expi_s!ves.

_) The ienition of _.nades, pots cr car_l_e ef DM
" _-- " • - ", toxic susFension _f so!is

_-ticles ef P:,_in the a_. The clc_:d is not a gas_ but

_- s_oke mnlch n_s t,,_ _±xect of qnic_lya y.=le_ color_6 , ,. a_ _

overeemi_n_ unprotected per-_ormel; causes irriteticn

of the eyes i vio!e_t sneezLng and e_reme nausea. In

addltion_ z_ntal d_mression may be so. _arked that an

irBivid_ai _i have to be forcibly restrained to

_elf n_ryprevent . -i _' . 3ecaus_ of the delayed action of

this _gent, _irmptome may not appear in slightly ex-

posed individ'_a!s until a_er the _as mask.has been

put on. The tm_n_nrmed person bed}eying h_s _s mask

to be inefficient may tben re_ve it _nd beco_ a

casua!_y from further mx_sur_ to this a_ent.

DN ear.lee, Packed in boxes_ shall be piled in

stack_ with battens ee_rating each tier_ so as

to facilitate the immediate removal of any _ingle

box. Ample wntii_-tisn eha! be crovided and
since tbe Dae! in the_e eandle_ i._ smokeless

_der, temper_t_ control in magazines con-
-11 -
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and DM, individually.
_. In_la_b!e and/or corrosi_ or toxic liquids and solids.
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a_t of c_or_e _ven off is _bly not _
enough to _e serio_ t_in effects, but ample
ventilation s_l be _v£d_, inasmuch as relativel_
low ©o_entrations of chlar_A iili produce irrina-

tion of the na_.] passa_s ar_ discomfort. In

addition, personnel _11ed on to t_ns_r or

:ha_ s_l _._ wit& 6as mask_, as i_
" ' ...... d_s a Cement.&ted gust that will produce si©_sees

tratio_ over an _e_led peric_ of t_. It is also
_e-eQ_e _e_e _t_4&tlng %0 _ skln_ nrl_ a_
sp_lled on the skin s_l_ he _&Bhed off _4iately.

._m _lled o.n _o _ork with it can secure added
R_otee_tion By _ _tectlve oistment or some grease

, comp_nzl to protect the s_{-_

(7) Cblori_tod ?_fis.

_aff_ eo_i_Ang cblg_ise. Chlorine is relatively

st_ble_ and it is not believed that az_ concentration

o£ ohlorlne might de.slop in storm,s. No doubt this

*'dS_ has the same be_ln 8 charmcteristis8 of

nor_l paraffin.

(a) -'The-matche_ _-dled By this Section are of the safety

type and shall require no other consideration than

care£ul storage in infla_hle storage _Face.

_ IX. P_COt,_2_ IONS :

;...... _. The above study __neor_orates o-!y the basic information consideze.d

n_ees_ary to --working .knee!edge of the above items. !._re _etzil_d
infcr_tmcn i.= evailable in 7at!ors publicatioue in this offic_

which have been useg freely in the preF_ation of thi_ te_. A

__._otof the._e uublic_ticz_ _: be foumd _z Ap_endlx Y. attached.
T, . 3 "_, • ,ne f_l_c_-.° reco_ge_r_txo_ are submitted for yc_ consideration:

g. School.
(1) It is recorr_ended that a sehco! or series of conferences be

organized for all p*rsomuel, m_ itary an6 eivi!ie_, of this
Section, in any _av comcerned with the har_tng of these item_.

(2) It is D_ther rseom_eMed that the Provost i;_rshal_ Fire

",_rshax_ and the Intelligence O_ficer of this depot be. invited

to attend or hav_ representatives. _ue_a$ - _.e.e_ COD_mr_S.

In the event that the Provost I_Nrsb_! or the Pir_ _farshal

des___e isstmctisn Ln the subject mat" er for their personnel,

proNrly q_:a?tfied _notruetors from this Section _i!l be
detailed for that our=ose.

(3) It is also reoorame_e_ that the Provost " ' _ Fire !_'_r_P_l
and Intelligene_ Officer be invited tc review tha technical

_b!isation- = from _hieh this memorand,m ,,_asprepared as listed

in Appendix !., and institute st_ps to secure any of these

publications that they may desire for ghe ,_e of their or_n-
izatio ns.

_. Storaee Location.

(1) It is reco_ended thmt the Prevost :_rsh_!, Fire l_arshml and

Intelligence Officer be kept curr.ently informed at el! times

- 13 -
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Hi_2HIS 15_ T_SEE

_y ._STO_C_ P_T
3d Quarter - ?Y 1960

1 January - 31 M_rch 1960

I. Policyt

A- Chan_e in =isslon _d responsibilities resulted by the ir_lementa-

tion of _R 7BO-IO at the _._his General Depot, whi_ transZerred all stmrage

Activities of the _n_Ical Supply Sectio_ to the Directorate for Warehousing,

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

II. Organization and Ad_nis1_atio_

Ao Major orgeni_tional revision: With the reo_nlza_on as out-

lined in Ia above, the ._!atioaalInventory Control Point _nd _i o_her _l]ied

ele_nts o£ the former Chemical Supply Section became the Che_al Parts Center_

an assi_ne_ mls_ion of the Hemphls General Depo%_

B. Significant dev?iopments in administrativa procedures: None

m_nt_ a_d I_stribution Division was _r_sferr_d to the _uari_st_r corps at

Ribband, Virginia. _. Win. C* Cla_e_s, Assi_tan_ Chief_ asked the vacaucy_

B, I_rson_el s%:en_th*

a. Auth_rizad: " ; : :'_:

(i) _icer_ - 3 "'=

Colonel _0S _5oo i
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• 96 162 6 Au£ust 1947.

TH_L DECO_S_0SIT!C!_ 13._O_T_XEOUS COE553TION) I_'P_2GNIT_, CC2

•.T E_FHIS G_._KAL DEPOT

This report is forwarded as a guide Por the future hsndlind of
CC2 amd _CC3. when destruction by burial is required. Prom the in-

formation furnished belo_, it appears that the imoortanee of observation

of minimum precautions in burial cannot be over-emphasiz_d.

On 18 February ig47, d6,100 ibs. _pre_nite, CC2, were destroyed
by burial in _ trench varying from 6 ft. to d ft. 6eep. 8 ft. wide and

40 ft. lond. Containers v:ere completely m_cerated by drlv_ng a D-d
bulldo_er over th_ m_terle/ introduced into the trench. Earth o_vera e

of from 4 to _ ft. was placed over the buried m_terial, and the area _ere-

a_ter properly staked out to _ndzoate that chemdcals _ere buried in that
location•

Subsequently this area wa_ selected for the storin d of bauxite,

trader the strategic stock.pilin d plan, by the Qusrtermaster Supply 0Pricer,

8rod the activity later transferred to the Engineer Sup;ly Officer. From

infermation furnished the undersigned aad personal observation, it appears

that th_ burial area was disturbed by soLri_icatlom of the _urface, using

a bulldo_er to establish certain _red_s, From the removal of the marking
st4£kes, (stat_ag chemicals burie_ here) it appears that the mi=im_A_ cover-

age of the CC2 wss s_ewhat r_duced. H_wever, it is not believed that

this coverage we_ reduced more than I ft. Further information would

indicate that possibly wh_ this trench _a_ closed, and later _hem grading

operations took place, certain fcrei_ suhstnnce_ could have be_n inter-
mingled with the CO2, or i_uediately over the surface of it.

At 0S20 cm 30 July 1947. a large cloud of smoke was observed, the

tlme being shortly e_ter day-break _d, _s so_ a_ possible thereafter, the

Chemical Supply Offioer sad a representative of the Em_eer Supply 0PElter

• visited the scene. The air was pumgent with s_oke which gave a _sry
distinct odor of chlorine, sa_ apdeared to be im high concentration. _ind

drift _as from southeast to northwest, approximately fiv_ mil_s per hour,

am_ the area dowm._ind, from the point of emission of the chemical _moke,

sho_e_ that all vedetati_ had been parched ov_r a dlstanoe of approximate-

ly i00 ft. in depth _nd SO _. wide. Tomato patch and vegetable truck

garden directly west _ere examined _ud no evidence Doumd ef destruction

_y acid smoke. (See _xhibit B). Slight fissures (See S_hibit A) _re

developing in the ground at 0730 ran6, at various _olnts, considerable

pressure appe_re_ to be created by the gas emitting fr_n the dread.

T_perature on this day aud the pre_ious day was iOO degrees Fahrenheit

im the sha_e (maximum), amd _rou_d temperatuzes _re stated to b_ X_om ii0

to 120 degrees Fahrenheit° Duo to the n_erous cars of bauxite ca the

tracks to the east of thi_ Ioeati_, and the fact that it was too early to

switch these care, no acti_ _ould be taken _tll the arrival of the depot
force at 0730. P_ams were _diately made to switch the care out and

r_ a hose fc(_ the _earest fire hydr_t, some _0 _t. a_a • to Wet _o_
the _mtire area. Y

At 0800 large fissures developed in the earth, and at one point

considerable collape_ of the earth's surface took place. At 081d water

was poured on the area (See _xhibit B). Thls was continued until approx-

imately 0850 r_en am earth dam wa_ thrown are%rod the periphery, The
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B_ _ _vili_s _urr_ _ _h_e who _ to

too c1_e to ¢_.nated _aa _ _ _rLodo _ t_e or _o

_he_ _e_ Cv_r_ p_ed at _ p_=_j of the Lru° _o (2)
r_L1r_1 _en h_ to w_k e1_e _o a _ o_tam_t_d _

the .4._r£ Pa_tLe _u_m; _ (i) Depot Tre4m_ s_ _1_d

_ had no 4_tr_ti_ in g_ _roeed_ _ah u _o_-

_s_d the task _ _ _h_ pr_ct£_ e_ o_ _
_o_ _to the d_g_ _. _ a_toaj _h _ th_y

7_t_a w_ _ to the _ nun b_h 4_¢_11y ._
Ln two (2) _r_ _I _. _ 8p_ ot these pre_u_o_
_n c_t_m_d to b_ _ u_,_. _ _m _ho 8_ w_

de -_ mj etc. _me _ the _t_ _ fald_ _r_o a £,,,,,, ,_

th_ ¥our_ ._._L_ Or_pj A_p aboat 2_ _1_ fr_ the Depo%
A _JaJoz'J.ty _ thr_e t_a.rnod d1_1 no +, _l_.lre ho_;_Ltal_t_._|

kept on l_t duty end _ _n qnsv_mo _ (_ af t_

?.at_r do,loped a r_ght _-_._nl nm'_e !_?_r8_.8 _1) _ck L_t.e_"

_ncur_l_ mu_ b_. an hl_ leC_ _ uppe_ chest. _11 p£ttent_

_D _he _tt_ _pita_ were seen by the unde_g_ed t_i_ _lyo

_._ Kennedy Vet_ e _mp_ _m_ St, J_eph_s _pit_ (_

with m_+.;trd _ c_ poaslble _,n_._._. _,s w_ro seen ar_[ _r_a'_d
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t_ |ho_ bo _l_.:Le _ the oper_._a_ vS.'_h

lerve_

_1) /_-o_LsJ-,._ _ be undo £c_ sdeq_t _._J.aa

_t,£c_ d_t, raa_Lms et,a,

(2) _'eam _hu_t be _v_t_ vS_ t_ter proto_5._re

uore lz_._o-d_,o _rt_ab_.e I_u _ ]8z'ger

• _- _ G_--._ _'ar the w a_ do_ars on the

5
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Em_,e

"19,._
_ au.1.T
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90 67
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• _ 'l_
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ra_ _nT._
'7e30 AM

67.5

68,1.

'_.9

",'6.6
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66,9

65.9
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68,8 _ I0

6/,...5 tl 5O

69,,1 86 86
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74,0 _ 84.

"_,5 8"/ 85

'75.0 5e _1_

"75.9 89 _,8

't_J,,_ ';7 40
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C_ _IIST_ OF tLJST_ _F_LS

8_ . _ _-_l O_ _ec_n_ c_e_ _l_w _ r_h_ ac_t!_&. A_ _i_ e_

G_ 2. ¸ W° _. _@_ _ao c_ _@_o_ w _ _q_o_ to _u_-
when he _._ @aB @:" _Q _._ _ _h_ _ _m_ re_rn_ to the

a?_m_ _1_ _r_4_ _ of _ 1_ _u_ • --_ bll_r @n h_ 1_ 11_.

@hso_° ph_ r_l e_ml _on on 20 July _s ne_a_ve.
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C_e_ 11 r ]h_one B° _,_aa, Depot g_d_ _ --:-_ged to m_t_-d on
_y J_.y. I_I d_rel_p_ • _4=_e_ _ cav_u_e _u d_e_ on tha dorsu_

the £_ &_ the be_e o_ thg le_ grea_ toe. _ h_t_ w_ _r_a_ed

_th _t_lat_ ch_ _ J._ m alwo_ ho_ed b_. _ July.

eL_12, ml_4qy. _ _ _w _edto_u_dw_or
fw" _ _ _ ths f_ d_ he dQw_lo_d bl_t_l_ of I_e 1_

T_.e_ _aa N_ _ the --_-e_gned of_£_ on _ Ju_. _ Z_p _en
ha4 _he appexranco _ • _-_ed croton.

_l _ l_ _. _ lat_ d_ol_d rein N- _ _..[_ around h_
_ ala _b_ _ Iwl_ o_ th_ l_f_ log below t_e knee. _o

leo_n_ _ _atad _.th _ 1_ -_ had _appnarod by the

_'-o_e C_-_ D, L 8tabhteftaldj l_po_ _d, w_ exposed _o w_por
• perl_ o_ e_w_al dx_ _4._ 15 _, Ca _ _l_p h_.

began to +_ _n_ t_. _t_en om 23 _ m]_d n11_h_ e_n_uno-
t_vaZ _4_ ,._ _ _ _. _s _ _ Beh_ ed

15. F. _t. _ Depot _ r_at_ud n_r _* ccnt_tn_t_d
on _ _ and Wnt_y. _ 2_. _ bo _et no_e_ _._h_ md

_--_ of _ F_I_ -_q_ are_ _z _ho t_k o_ ld_ lef_ foa_ar_°
_t_toa on tha_ da_ z_oaled Z0 p_exd-_m papulu on _he back of

lzt_ _ handj _-_e m no ee_hm.

C_ 16. John Do _, _ m cl_ratar_ _ -_. ued t_

mt_ .-_" _-_._ ca tha _ of 2_ J_l_° ]_ _rtly noted

£a th_ r4_o K_L_ttan at _ on 2_ £zly reve_ n_tght but
d._ b_x_-_a'af t_ e_._w_+Avax. 1_ d_a later _n _.w were

o_=k ah_t _ a_-rCag. _.._na_on on 15 _y re_ .1_ o_ lea_.oo_ of



0
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m_As_ _LrAa_ tbg aar _leadA_g op_,a_Losam on _e _¢ c_ 18 J_IM.
I1_ _ l=p_e_na_d _d_-,m,_ _d la_er tt ,-_ z mnL1A h_li 4" the

hi. le_ _4_ _¸ _ abo_ GI_ on 19 _¢J be _,_J._ue_ _,_"._ _1

0_00 Me ha_ xa_ _._1 "_" o_ Mia _ _ _ _L_ _h i _ar_m

_a_'_a also £_Iw_ ta_ _t_tA. ._ _-_-_-_i e_ mm_ea.

_e h_£t_l aad mm_ on t,o _evelop ezb_s_ve xeeo_ d_e_e _ o_

_A_E2_. P_. _vl_o _p k_"_?_ _exp_t_
•"_=_a_d on _e ni_ ot 18 J_y _e_ _ _z_ed _n ta_ co_amlaa_ed

_ala_eeo Altar _m_A_alAsat4o_ be _ntA_ae4 _ _eal _ £_" _-_=-_
_ a=_ dm_la_e_ _sl_ta_n _,v_ la_e areas _ _,_a le_,

ca_i_ t_ ca.. A'A_n_ _ Mla _ and M_Mo _ a_.._we_ 1_

e=poseU _ b1_ c_t_as o_ __r $,_ _ a_ blese_.

eaqx._re t_ s_ ,ra_r _ _o_:a=7"_g a ,hl_ of _ r.a=lca_a

_ept £cw _J_llA_y t_ _e_ the pat_en_ £el_ _airl_ welD. 8o he _s
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_ of gh* _ac_ _h._ /m _e _ _lSwa o_'a_ avel*l _

• • • •

_bl e_e_ bec_u vet7 red. He _]d n_ _ar _ prolmct&on cut,G, _5 J_17.

of_Lcer _ t.rb_ted and _nA"J,n_L to q_ _r _ 4e_s.

a.r. _bieb .Ll,_ be mu: _*_'!'_, _ ¢b.-e,y. . ,

cA._ _.. _c. _',_ _, mt _:_,)_ _kect _._ ff_. _-_

moderately 6evere trachoobrouch_ and ccn_,mct_v4-*.is,
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EC_ Fecillty Assessment, _ge_ood Area. APG,

eig_ific_t enviro_men_l CC_Y-m_-"_t only locally for relatlvely short

periods o£ t.t_e.

cD_cal £or_]a C_CI(0CI)'4_20, end is also referred to as bleach _ h-

ing po_er. Super_oplcal bleaCh (STB) is made by m4Y_._ calcium oxide (lime)

vlth hot chlorinated ]_mP. Calct_ hypochlorfte has the chemical £o_zula

Ca(OC1)2 and Is c_"_nl7 referred to as HTH. Other n_me_ for BTH included

calcium oxychloride aud bleaeHn_ po_der,

(i) Chlorinated _fm_, STB. and HTH are chlorinating agents. Chlori-

nating agents have been used to decon_ =-4_te mustard, Lewisite, and nerve

agents. Chlor_Rted J1mA _s the _ost Cc_-_11y used decontp_! _r use_ during

%"/1 [M-_owlch et el.. ig7Oa],

(2) When introduced into the _vizo-_nt, these inorganic

chlcrlns_i._ _gents _-iII react and yield calci_, chloride, en_ hydro.xlde.
Naturally occultly& organic £_unds _ the environment _rill be oxidized by
these chlorinating agents. The hydroxide rill be neutralized in sell and

gr?tmd _mter, and neut_alized and diluted in _u_face _ate_. Enviro_ent.l
impact fr_ use of the_ chloriuatluE agents i_ expected to be loc_lized and

_. _bo_ate. $odi_ carS_nate has the chemical formula Na2CO _

_nd ks also kno_m by the _'_ soda ash. The A_ has _sed sodi_ carbonate as

a deco_+"_"t1_g agent for _-age_t_ The _econ_-m_-tlon is th_ou_ alkaline

hydzoly_is of the. agents, The potentlal envir_mo-tal _p_ct _elated to the
use of _od_ c_onate as a C_m_cal deeo_._4_-_t is _II in mo_

situat_ous, and _uld be most si_£1cant if u_age resulted in very high

levels of sodi_ in _ro ,,-a water nest va_e_ _upply _lls.

g. DAN_. The decOI_-m4_-mt DAHC _B a_ OEg_c N-_or_e c_pou_d in
solutlc_ _th l,l,2,2-tetrachloroe _"_e [_a_ch et el.. 197ob]. DABC _nas

an abbr_v_atlon for DecO_"m4_"tiu_ Ageut. Nero°Corrosive. At least two

or&au_c ehlor4na_:Lu_ _v_unds have been used in DA_C. The first used _s
O=1 _°, and the decc_-_t solutlou _s referred to _s _NC[HS). The _cond

used _-i_5 as a ehlor_n_rln_ agent, end _sg referred _o as DANC(M_). The

lutter eoluti_ Yes the more t-.:....-_11yused dec(m_"-_"?_t, and _nen l_ter_ture

_efers to D_ At is nam=(M4) ¸that £_ berne _i_¢u_sed. E_-IgS _a_ the

military des_-Ati_n for the L_m_ 1,3-d£chlor_-5_5-d_PthylhT_A_oin,

which ks a _/te _er. _olutions of DA_C typically contained 90-95% by

_ht l,l,2.2-t_tr_ eh]nroe_"_ [_._vow_ch eta[,, 1970h|. The _olution

ingredients _re no_ m_Ted until ready for use. The decont_._nt DANC is

¸obsolete and is no l_ge_ used,

_¢_CI is an abbreviation for chlor_navinK compound number i. The

identit 7 of _h_ co.pond is no_ k_owu, but it is known to have been an

N-ehlo_o_m_de.
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ReEK Facillty Assessment, EdBevood Area. A/_.

ZI. E.vI_0}a4_T_L C_STEY AND TOXICITY. Tb/s report aeotlon presents

informatlon c_cernlnE the envlr.-_ntal fate and t_T_it7 Of cb_m|_ain which

have been id_ntlfled as being introduced into the envl_:_._nt at APG-EA, or

which are kn_ to be s£Enlflcant envlr_mPn_l degzadatlon products of these

chemicals. With rh_s |nformation, an analysis of the potential e_-poeure

pathways and hazard fr_ these chem|cals is presented. Not all chemlcals
identified in preylous sectlons of thls ceport are addressed in the section.

0nly those which ate significant with respect to elther quantluy o_ _oxlcity

ere discussed. Emphasis has been given to those compounds which analysis

indicates _re most important when exposure and hazard to b_"-n health Or the
envlr_e_t are eonsldered. For BddltlonAl |n_ormation, T.he reader m 7 refer
to T.he SOtLTCe references. It Bhould also _e noEed _ha_ BeveEal very good

s._7 doc_t8 addressi_ chemical _gents h_ve bee_ prepaKed in r_oe_t

years. Durst et al. [i_88] provides a very good _......._vy o£ chamlcal agent

deCO_r.m_n.tlon x_d decoDt-m_n-tlon _roducts. Th_ flnal pro_r-_tlc

envir_ental impact stat_nt for the chemical stockpile disposal progr_

[PMCD. 1988] contains an appendix with a very thorough s....._ of toxicity
information available for she c_°_cal a_ents GB. _A, VX, HI_D/HT, and

Lewisite,

a. _hosFene. The c_ponnd pbosgeme is an easily llqulfled gas wh/ch has

an odor li_e _ew._o%_ hay, moldy hay. oE COZY. vheE, dil_te* Phossene has the

chemlcal for_1_ COCI 2 and a molecular _i_ht of 98.92. The _A_ number is

7S-44-S. Other ehemlcKl names for this CO_p0LUld are _a_boD_c dichloride,

chlozofo_.11 chloride, carhan ox_chlorlde, a_d ¢arbonyl chloride, with the

latter _--- bein B the _ost i......._y _sed _Itez_te _.m. [_awley. 1981;

Windholz etal., 1983]. The m_li_ary abbre_iatlon for phosgene is CC.

_I) USaEe ]nformatlon, Phosgene was produced and stockpiled by the

US A_m? as a Cb_m{cal _arfare agent. _t was also used at 2_-EA as a raw

_terlal in the produc_i_ of the elo_4= Z impre_n-tinE material CC2 and the

plier scale _"n_actur_. E of the a_emt _. Phos$_ne is alSO _y used in

the chemical industry as a raw _terial in the s_theels of organic compounds.

(2) Physical Properties. The liquid de_slty of phosgene is 1,37 g/ml

at 20°C and the vapor density relative to air is 3.4 [K/bier. 1942; US Ar_Y

F_E_ _.Esen_l. 197_]. The freezin_ p_int is -128_ _d the boilln_ point

is 8.2_ [Hawley, 1981]. The vapor preBsmre of _hosgene is 1180 mm Bg at 2_C

[E.ibler, 194_; Sax, 198_]. The vapor coQd_se$ at about O_C to a clear.

colorless, f'_"Z llqu_d [Wl_a_Iz et al.. IgS3]. It decomposes at a temper-

ature of 8O0_C [US A_.¥ _ge_od 2LTsenal. 1974].

(S) Solubility. Thosgene is slightly soluble in _ter. and is

hydrolyzed. It is soluble in most orE_le solvents, inhludin_ benzene.

tol_e_e. _la_ial _ceti_ acid. _71e_e, _J_d m,.....'.'_% hy_rocarhQ4_s [Hawley. 1981;

_In_holz etal.. 1985; US A_ EdE_wood _senal. 1974].

(_) Partition Coefficients, Not applicable because o£ non-persis-

tence.
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_CEA Facility Assessment. Edge_ood Area, APG,

(1) Usage Tnfo_uiou. M_sta=d has been used by the military a_ a

vesicant ch_leml agent. It was developed end first used a8 _,,_ during _rl,

Various military abbreviations have been used to desolate m_stard. During
_I _stard _zas refer=ed to aS 'Me'. _hlch was 8herr for *_stard oil'.

D_Ing the period from shortly after _r_ _tL1 eppr_;_"tely _/_ _s_rd _s

referred to by the abbrlvdatien "B$', for 8ulfu/ mustard, and "DHS ° _*ms used

for distilled mustard. The abbreviations "H" and "DH" _re used for

_ndistllled and dis_q|led thtodiglycol _,_tard during the WW1 to
timeframa. From that tlmp until the present the abbreviation used for all

=ndistilled _stard has keen "H'* _nd dlp_lled mustard ha_ keen refez_red to

as "HD'. Mustard has normally been used by itself in _b_mlc._l _inltions,

although s_ exper|mpntal _rk has been dc_e at AP_-EA wfth mJTtures of
_stard and other chemlcals. The most c......-__etard mixture had the acronym

•HT' and _mB typically 60Z KD and 4oI bls([2(X.ehloroethyl_blo)ethyl]ether (T)

by _r_ight [US A_ Edge_ao_ Arsenal. 1974]. _T had a icier £reezlng point
than H or _D. The act_l product of mustard _nu_acturin_ using the ethylene

and sulfu_ monochloride _o/ch _as employed at A_-EA is a m1_r.ure of

dichlorodlethyl sulfide, colloidal sulfur, polysulfides of _stard, acid.

sm_ll _ou_ts of ether, and hi,her rhlor_sted _W_"d_ and _saturated

ccmpo_s slm_lar to _stard [c_msek sn_ _--_ick. 1942_ Wheeler et _i..

1945; Fuses et al., lg46a and lg_6b]* In addition, the _stnrd s_ttmes

contained a eJ._n_irnnt °_mt of crystalline or _ sulfur, crude _nstard

was typically 65-80Z in purity. Distilled _sta=d _as e_-_dy greater _._

90Z pu_e. with sulfur and polysulfi_es of _s_rd bein_ the prlnclp_l

_terinls =_soved frc_ the crude product, The odor and color o_ _stsrd are
• d

in large part d_e to the impurities. The c_vosition of mi_t_lle m_st_zd

used in chemical agent _tions is roIIghly H, 92Z; free sulfur. 7.4Z; FeCl z,

0.5_I Eel. 0.11Z; a)_m_._, 0.OlZ; nickel. 0.0025%; and copper. 0.00041 [PMCD,

1988 ]. "

(2) Physical Properties. _ard has a _it_g point of 14.4°C, and

when the liqu/d is cooled it solld_fia8 forming pri_s. The hoi] _1[ point ks

dependent on the purity, s_d distilled mustard boils at approTqw_tely 217 _C,

but also dec_oses at t_peratures above apprOT_m_tely 180eC. The density of

the liquid is 1.Z7 glml nnd is fairly 1_depe_de_t of purity. The solid ls

slightly more dense, with a density of 1.34 g_mi. The vapor density is 5.4
_Imes thst of air at _=_rd temperature and pressure. These values are from

giblet [1942], W_ndholz etal. [ig83]. and US _,,,,_Edgewood Arsenal [1974].

The vapor press_e of _ustard is dependent on the purity, _th higher
molecule= _d_ht £_Itle_ l_er|_[ the value for crude _st_lled _stard.

Reported values fer vapor pressure incl_de 0.Ii mm Eg at 20°C [giblet, 1942].

0.ii _ Eg at 25"C [US A_.= Edg_od Arsenal. 1974], end 0.090 _ Hg at 30"C

[Win_holz etal., 1983]. The viscosity of 5D is 3.95 c_ntistokes at 20c'C and

the volatility is 920 m_/m _ at 2_°C [PMC,D i g88].

(3) Solubility. F_sta=d is _oluble in m_st oils a_d org._Je.

solvents, including alcohol, acetone, ethe_, kerosene, tetrachloroethane and

carbon tetrachlurdde. The solubility of mustard in _ter is very low. The

reported value for the solubility in _._ter is 920 m@[L at 22 _C (Northrop.

1942; US A_,_; Ed_e_od Arsenal, 1974].
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(a) The c_cemtratlon of mustard in water _s ]|mlted by relatively

rapld hydrolyQis. Because of this, the rate of solut_ is more important

than solubillty when evaluating the behavlo_ Of _mstar_ in the environment.

The rate of solut£_ of liquid distilled Levlu_te_ _Bt_d in distilled water

_ deter_-ed by Brook£ield etal. [19_2] to be represented by the followln 8

equation for tempezature_ of IS"C to 35°cI

S . Z33.7 x e -l_501E_
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RGRA Facility A_leRsmen_, EdS_od A=ea, AI_,

the follo_ eq_o_ [Ste£_ e_ sl,, 1946; _Ichert. 1915; P=ice and

B_l£tt, 1943] _

/cn_ _2 s* _*

\ \
(3)

B

\
C4)

Tlli_ reac_ helen _.s'r_d 8_d t_[odi$1ycQ1 a_s to ll_c=es_e the _olubili_. 7

of _s_ard _n _tez [Northrop, 1942]. The su_fon_ salts fo_med by t_ese

react£on_ _ere fo_d to decompose by h_rolysi_ in d_lute slkalJ_e aqueous
solut£ons. The ss£t _u equa_io_ {3), H T_. £s hydrol_zed with the chlorine on
_he e_h I rou be4.o =eplaced _ HC1 be£n_ £_"_'d* The salt of equat__ P -
(_); H'ZTG (bia.2(bis(2-hyd_,.u,,ar.byl)-sulfo_._ ethyl) su£f£de d_chlo=£de}, £s

hydrblTzed _£_h the f._t£on of _h_od_lycol n_d HCI.

, (n} The hydrolys_s of _ns_ard d_ssolved £n _er is qu_e rap£d, but

liquid _s_ard £n wa_e_ _r_oeB hydrolyeis very slowly because of tho lo_
rR_e Of solu_ fo_ _8_1. Hydffolysis s_,l_0 w_t_ _tard have shown _

the po_y_,llf_deB Of mn_a_d, preJen_ _ s__e_4_lc_t -_ts as _p_lt_es _n
_ma_t£11ed ms_ard, are no_ hy_oly=ed _apid]7 as £s _m_a_d [Fason et al.,

194_a]. Thte £s l_ebahLy due to the _n lower so_ub_l£_y of theoe

polysu_£idea In wa_er. Both _he su_fou£mn e_t_s and the polysul£1des
dtscu0_ed _n _h_ p_aBr_ph are t_, bu_ not a_ _t_ aB _a_d. The

_ntard chlorohydrln _2 £o_med _n _he firs_ _ep o£ _he hyd_olys£s of _s_ard

e_hy]rh_o)e_-_l, _n_ 2-chloro-2'-hFd_o_dlethy_ 8ulflde. The British

abbreviatio_ for tl_s c_pouad, CH, _as a_so used _ _he United $_aces.
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RCRAFacility Asoesment, Edgewo_ Ares, A_(_. _'_

product may have beeu 1,4-dithlane. _ork _ Wheeler etal. [1945] shoved that

_econt._.tlon of mustard by hot cau_ti_ re_ited _ the craatlon of vaGteB

having a mercap_an odor _nd including insoluble plastic-like Bolid. The soli_

was probably a polymer of 1.4-dlth_ne.

(e) Ther=al methods can also be used to destroy _s_ard. Complete

¢_buetion duzin 8 incLueratton _11 result in the _.plete deBtruction _f the

mustard to yield sulfuz dioxide, c_rbon dioxide, hydrogen chloride, and _ter

[Yurow. 1981]. Dec_n_sition of _stazd occur8 a_ temperatures as 1_ ss

180°C yielding dec_i_lon produc_8 includin E dl_/ane. 1.2-dichloroe_._e.

ethylene, hyd_ossn chloride, aud 2,2".diehloroethyldisulfide; and at higher

temperatures vinyl chlaride _d hydrogen _ulfide are al_o fo_med [_illisms,

1_?; Che_el_ke, 1970].

(f) Perhaps the'beet info_m_tlon concern|hE reactioa and

environmental _egradstlon product_ of mn_tard is fr_ field studie_ at

disposal sites. Analysis of gzound-water samples fr_ the vlcinit7 of Old 0-

field _t _G-EA have revealed the presence of a wide variety of con_-m_-_ts.

Those which can be related to m_stard include 1.4-dith/aae _nd 1,4-thi_-_e.

Th/odiglycol wa_ net detected. Thlod_glycol may have not been detected

because of a high de_ection ] |m|t {50 m_/L), or perhaps because thiodiglycol,

be_- miscible mith water, has already migrated frc_ the _ite. _oth chemical

decon_-_-_on and bur_ have been emplOYed In Old O-field.

(6) Ox/_ation. Ox/_ti_n is the most rapid means of chemically

alterin_ _sta_. The oxidation rear.ices _d reaction products depend on

both the _eactinn medium and the o_-_t.

|a) When _stard is oxidized in an aqueous solution the |n|tial

reactlon product is _eUard aulfoxide. (ClCH2C_2)2S0. Further oxidation

results in the formation of mustard aulfone, (CICH2C_2)_SO _, The initial

oxidation _eaction _o _orm =_sta_d so/fox/de occur8 r_pidly _ith oxidizing

aEents such as ozone, hydrogen peroxide, c_ici_ hypochlorite, and other

¸oxidizing and chlcr_nnr|nR asents. Both the sulf_xide and sulfone of _stard

are ve_ resistant to h_d_olysis tn distilled _ater. Both are soluble in

water to the extent of _lishtly _ore _h._ i_ at 25_. Oxidation with

chlor|n_ting _gents will also result in chlorination. _,h]o_|nn_ion of mostard

sulfoxide f_rms trJrh?nrc-- and _etrachloro- _etard sulfo_des. The

cblor|n.tion of mustard sul£oxlde tends to _nh_b£t the £urther oxidation of

the sulfox/de to the sulfone_ F_Atard eulf_ne i_ not $_ble in _l_alLne

solutions, but reacts to form cbloroethyl vinyl so/forte and dlvinyl eulfone.

These are also reported to react in aqueous solution, ¸yielding thlodislyco/

sulfone nn_ rhi_T-_e sulf_ae. ThioT.ne sulfone has the._b_cal fo_la

OC_?C_?SOTC_?_ 2. These oxidatio_Ichlorin_tio_ reactive Of _stard are

described by Price _nd _ullitt [19_3|. _t _s apparent that the ox/datien

reactions of .mstard are ccmpinx _nd depe_a._ on the chemistry of the

_olution. Some u£ the reaction products are alBo vesicant _[o_ otherwise

to.T/c, but not a_ toxic as mustard. Mustard 8ulfoxide ie not vesicant, but

_tard $ulfone i_ vesicant.
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RCRA Facility Assessment, E_ge_od A_ea. APG.

performance liquid chr_stography can also be used. Detection limits of high
ppb aud 1_ ppm levels are possible.

(9) Behavior In surface Water. The behavior of bulk _stard in water

has been described by E_stein et el. [1973]. Rhea intzoduced into _ter.

three distinct regions will generally eTtst. A s_all -_mt of mustard may

rematn on the sulfate as a film. The audace film will be gradually

dissipated by hydrolysis and vapori_a_lon. Wave ao%ion w_ll cause the mustard

film to form droplets wh/ch sink to the bottom. The fL]_a _ll d_sappear

_ri_h1_ i to 2 days with s_e agita_on. Most of the bulk mustard introduced

into water _rill sink to the bottom _here it will exist as an oily _ss. The

mass of _stard on the bottom will slowly go into solution _heze it will be

hydrolyzed. The rate of solution will depend on m"=._ factors, including water

current velocity over the mustard (agitation and m4_4.g), temperature, purity

of the _etard, and dissolved constituents lu the _ater. The 'rate of

solution" factors along _ith other factors such 8s q_n_tlty of mustard and

exposure area will determine the lenEth of time the bottom mustard deposit

will persist. Periods of at least several months are expected when larger

quantities of pure _tard are involved. The third region of consideration i_

the water column itself. Because of the low. rate of solution and relatively

high rate of hydrolysis, the water will contain hydrolysis products, but very
little nmstard.

(i0) gehavior in Soil. The persistence of mustard in soil will

depend on the soil tyre, the amount of mnsuard Sn the soil, on the depth of

the con_nm4_-ned soil beneath the surface, s_ on _he cl_ote/_anker

o_dlt_ons. _istard c_-_.tion of surface soil may persist for _eeks, and

deeper soll may _emaln eo_-_nated fo_ years, Epstein et el. [1973[ reported
that. mustard h_e been goun_ in the soil at the O-field d/sposal site at APG.EA

_hlr_y years after disposal. A very Impor_s_. factor affect_ E mustard

persistence in soil and marsh se_4m_-ta 18 the c_o$1tlon of the _aste

m_Tt_u_e. If the mustard _as intr_4-_ed in a m_ure _th impurities,

especially sulfur, the _stard could persist _ the envi_,.-.._ for decades

until it is disturbed _d exposed to envl_.-.-._tal deeradation processes.
Wastes w_th high levels o_ sulfur and lmpu_ities _uld have been c_-n for

_-,_faeturing waste9 such a_ _ild ru_s. ton container Steamout operations, and

wastes of undlstllled _s_rd. The mustard m_ture HT _ill also be very

persl_tent in the envied=rent.

(11) Behavior in _round Water. Because of relatively rapid

hydrolysis once in sulnti_, mustard will not nor_ally be sub_ect to transport

via _he ground-_mter pa_y. An exception is the situation in wh/ch liquid

E_St_rd is released in • _rst or fz_ott_g_ ro_k e_vi_ and lfi e_ters _he

ground-_ater system as liquid or _uspended droplets, For e_ample, _ mustard

spill _o a s_k_ strea_ could result i_ _-ro_.water con_.m_..tion end

transport through solution c_.-_Is. The _e_rd could travel large distances

in such circumstances, but the bulk of the material _uld tend to s_k

188



a_iusuard at t_eratures above its freeztn E point'is a D_PL. However,

because of it8 relatively high viscosiry, will not nor_y move throuSh

granular soil_ ae do other D_L mterials such as chlorinated solvents. The

entr_ of neat liquid E_s_ard into a fraoture rook ground-water system is less

likely oh.. entry into kars_ solution chBunels, because overburden soils will

not no_lly all_ entry,
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_See discussion for _mstard.

*_So_e soll samples at another US Arm7 military installation where

Lew_sl_e was manufactured during _I have been found to contain Lewisi_e

and/or Lewisite ox/de 40 years a_ter release to the envir_mPnt.
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APPENDIX B

ACRONYMS



Ordnance and Explosive Waste
Chemical Warfar_ Materials

Chemical Investlgadon Report

ASR

CERCLA

CEHND

CFS

CIR

CSM

CVCM

DELLA

DERP

DOD

EOD

EPA

ERDA

FDE

FUDS

FWS

GSA

HTW

INPR

IRP

MCP

NCP

NGVD

OEW

SARA

TNT

USACE

USADAC$

USAED

USAEDH

USATHMA

USDA

WNRC

APPENDIX B -- ACRONYMS

Archives Search Report

Comprehensive Environmental Response, Compensation

and LiabilityAct

Corps of Engineers, Huntsvige Division
Cubic Feet Per Second

Chemical Investigation Report

Chemical Surety Material

Chominal Warfare Mate.tiM

Defense Environmental RestorationAccount

Defense Environmental RestorationProgram

Deportment of Defense

Explosives Ordnance Disposal

Environmental Protection Agency

Environmental Restoration Defense Account

Findings and Determination of Eligibility

Formerly Used Defense Sites
O. S. Fish and Wildlife

General Services Admialstragon

H_z_rdous and Toxic Waste

Inventory Project Report

Instagation Restoration Program

Mandatory Center of Expertise

National Contingency Plan
NationaJ Geodetic Vertical Datum

Ordnance and Explosive Waste

Superfund Amendments mad Reauthodzatian Act
Tfialtrmoluene

o.g. Army Corps of Engineers

O.g. Army Defense Ammunition Center and School

O.S. Army Engineer District

U.S. Army Engineer DiVision, Huntsville, AL

U.S. Army, Corps of Engineers, Toxic and Hazardous

Materials Agency

O.S. Department of Army

washington National Records Center

B-1
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REPORT DOCUMENTATION PAGE I a_'e_ _LEI"_O FO_

I. REPORT NUMQER I_ _VT _CE_ION UO, LOG NUMBER

IDkJ_n-AS-IA-8119i

wJ CCVKR_I_

Iustallatlon Asses_.t of Defense Depot Final

W_T. hls, Tenn.
lUMBER

?-91
7, AU _ HORI_

D. G=oss, J.M. Bane, R.L. Jonas, C.B. Whltten,
J.D, wionand, and R.L. Yon

J. R np_ , g GAN Z,T M

• _KA a III_S_ BJ_I T NUMm_

Envlro_._al Te_01ogy Dlvisiom

I.stallat_oa R_storatlou Branch

I I I. CQNT_LLINQ IIVflCII--N_E AND _DDR_S I I_ _t_T DATE I
Co._...4e¢

Defense Depot M_hls

Memphis, Tenn. 30116

U.S. Ar_y ToKi c and Razardous Material8 Agency

Assessmen_ Divls_n

Abe=deen Proving Ground, Hal. 21010

July 1982
I_, NUMBEROF P_$

.121

8nclassif£ed
15_K_L_SIFI_ A_QM _WNGR_D_N _

Distribution ]Imfted to U.8. Govez_ment Agencles only got pro¢ection of

Pr_Vile8ed _nformation evaluat_n_ 8no_her c_a_d! duly 1982. 0_her

_equests _or this doc_e_t _ _e rsfsrEed to: C_.-°_er, Defeose Depot
Memph/s, 2163 alr_ays Blvd., Memphis. Tenn. 38114

17,

N/A

CTI y_ I

An onsite records search was conducted Mar. 2-_, 1981, a_ Defense Depot

Memphis (DDMT), H=-_his, Tenu., I:o deteT_e _h_ presence of ¢_y toxic or
hazardous mater_al and _o assess the potential for offpos_ migration,

Based on the findings of this assessment, a field survey, to be conduc_e_

by _he Defense Logis_its ASency (DLA), ended.
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I. I PURPOSE OF T_ ASSESS_NT
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1.3 INTRODUCTION

1.4 INSTAT_ %TION HISTORY

1.5 ENVIROR_NTAL SETTING

1.5.1 LOCATXO_

1•5,2 _TEOROLO_

1.5.3 BIOTA

1.5.4 GaOLOGY
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PAST AND CDRRENT ACTIVITY REVIEW

2. I I_STALLATION OPERATIONS
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2. !.3 LABOP_TORy OPERATIONS

2.1.4 MATER_L PROOF AND S_RVEILLANCE _ST$
2. I.5 TRAINI_C AREAS
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(HA_LING AND STORAGe)

2.2 DISPOSAL OPERATIONS
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/q (_) DUNN FIELD

(_ CL ,_I,S$1FICATION YARD

(_ PROPERTY DISFOSAL

_) ADMINISTRATION AREA .

(_ OPEN ,_'TORAG E

(_ 0 PEN SHED STORAGE i

(_ IGLOO STORAGE

WAREHOUSE STORAGE

GOLF CQURSE

(_ LAKE DANIELSON

(_ POND

(_ FAMILYQUARTER$ _275 MItER$_--

l ®

® t ®

®

Fig. 2. Locations on DDMT
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1980 54.43 138.25

1979 70.89 180,06

1978 77.00 195,58

1977 4L20 I04.65

1976 45.50 115.57

_975 58.68 149,05

1974 6_.57 t64.01

1973 62.30 158.24

1972 45,90 116,59

1971 49,69 126.2t

1970 48.81 _25.98

1969 42.12 106.99

1968 51.07 131.75

1967 46,64 117,96

1966 41.2& 104.75

t965 42.79 108.69

1964 57.68 I46.51

t963 58.68 _8.25

1962 43.01 109,25

1961 49.64 " 125.09

1960 49.4_ 125.55

t-7
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1.5,3 BIOTA

General

The land en which DDMT is situated was originally cotconfields. The

city of Memphis has expanded end eurrounde DDMT.

F_tuua

Although a U.S. Army COrps of Engineers (COE) study (1975) lists eeveral

federally protected animals as occurring in _he Memphis area (App. A),

none of the Listed fauna have been reported as obeerved on the

installation. The most prevalent _imml life are peace, i.e._ roaches

(Blattella _ermaaica), rats (Rattus norne61cus), and mosquitoes (Culex).

attracted by subelstence stocks.

Lake Danlelson has been stocked perlodically With bass (Micropterue) avd

bluegill (Lepomla), end also ©oncains catfish (Ictalurue). The lake is

a closed system; therefore, the population is dire¢:ly impacCed by

instaIlatlon operatin.s. Yor example, in 1976, a finhkill occurred in

the lake, reportedly due to pesticide treatment of the golf courBe a_ea.

Dun. Field is the only tmdisturbed natural open ground iD the local

area. Table 3 lists those _mals thac have occasiona[ly.b_en observed

in this area.

I-8
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Table 3. Fauna Observed on Dunn Fie|d

Sc£entifLc N-_

Squ£rrel

Red fox

Seiurus ni_er

Vulpes vulpee fulva

Birds

Hourning dove

Qua£1

_nBid_r a _crourR

Col£nua vlr_inlanus

ZepCiles

Turtle Terrapene carollna

I-9



96 25!

_-G. 1/14E_'bICEN ! . 5

05/04/82

1.5.4 _OLOC_

PhyBioRrapbv, To?o_ra?h_ and Drainage

DDMT l_eu within the East Gulf Coastsl Plain 8e=tion of _he Coascal

Plai_ physiographY= _rovinee, Thi_ seetlon is _eacribed _ youtb£ully

_o ma_cely dlesected he|ted coastal plain.

The terraln of _he major portion of DDMT is fairly u_iform. The

elevation in the ar_a sou_h Of DU_ RO_4, excluding _he Eolf tours6,

varies _rom 86 to 91 m mean aea le.el (MSL), The Copo&raphy of the &olf

Course areaj _hich wa_ _o_ ex_e_ively al_ered by cu_ or _ill for

cons_r_c_io_ purposes, varies /Tom 80 _o 91 m _SLo Eleva_io_ _ _he •

area _r_h of _unn _oad (_unn Field) _re _eneral_y around 91 m MSL,

excep_ for _he _or_hea_ corner that varies from 80 _o 9[ _ MSL a_ _h_

excavated _a_xlte storage ar_ _, !!_ Bou_h_eB_ _or_er, which has _ 5-

_o lO-m _u_a_kalon_ _ts wes_ 8_de.

Surface _rainaEe on DDHT is a_o$_ completely ¢on_rolled by _ effective

_orm dralnag8 _ystem, Fig* 3 8how8 th_ location of _he 8_o_m dralneg_

out_a_Is and _e g_eral area _ha_ ea_ ou_fall draln_. The

crosshatched ar_a along _he western border of _nn _eld (Pi_. 5) ha8

natural _ur_ce dralnase _a_ _low9 off _he installation in _he ar_a of

the ou_fatl$ a_on_ _he western _ounda_y. The excavated bauxite 8_ora_e

boundary, _ncl_ding all of Dunn Field, _low _n_o City ditches or _iI

unn_m_ed _reeks. T_es_ C_kB f_ow _o_erly into Cane Creek, which

flow_ southwesterly _nto Non_onnah Creek (Fig. 4). The Ou_faLIs slong

_he eastern, ws_ern, and 8o_hern _undarie_ _low into =i_y dltches or

_mall _naw_d creek8 _ha_ _low southerly _nto No_connah C_eek.

Non_onna_ Creek _Io_ westerly into Lak_ M_Kel_er, an old _iver la_e

thac empties direccl F i_co _he M/s_iseippl _ver. to the _sc, Lake

_Keller i8 appro_imq_y 5 km west of _he junction o_ Nonconnah snd

Ca_e C_eek8.

l-lO
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DDMT varies fro_a clay to sandy-silt. The permeability of the Memphis

soil _d graded land varies from _.4 x 10 -4 to 1._ x 10 -3 cm per

second.

Gr O_d Water

The dep£h to seasons[ high water tables in the loess varies from i,§ m

to greater than 3 m. The fl_vial sands and gravels chat underlle the

loess _re a source of water in many outlying suburban and coupty areas.

Impermeable clay Lenses in the sands and gravels could cause perched

8_ouudwster conditions.

All potable water used at DDMr-is purchased fr_ the City of Memphie,

whic_ ptump8 more thaB 95 percent of its water from the Memphis sand

("500-foo_" sand) arid _pproxi_a_ely 5 perce_t from _e _ort Pi_lov sand

("l,400-foot" sand, see Tabte 4).

Geological Aspects of Potential Mi_ratlon

The potential exists for the migration of contaminants vla the surface

stoF_a dralnage system at DDMT, Materla_8 8pilled in the varahouee _ea

have the poteutial of being washe4 into _he storm drainage system.

_nfil_racion of spilled _terlals _o the sell in the warehouse ares is

_inlmal, since the open smil areas ere small end _11 drained by the

stoz, m d_ainase systemo No data were available as Lo conLsmlnante

mlgratlng via the storm drains, because _here ia _o program to monitor

_he outflow a_ _he dis=herBs o_tle_s for co_t_minan£s. T_e _o_hve_

¢or_er of D_un Field was used as a burial s_te umtil May 1977. The_e is

a potential for conr_-._ants Co _igra_e through _he loess into the _hree

zoues descrfbe_ below.

I. Fluvial Depoeits--The fluvial deposits _onelst primarily of

sand _nd gravel _ich =nde_lie the loess (_sble _). These

deposlt_ supply water to many _omes_ic %_lls in s_burban and

county areas, USAEI{A reported s perched 8_ouudwater table in

the Dun_ Fiel_ area; however, discharge frc_m the perched waker

table uDuld go into the fluvial deposits.

1-20
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2.0 PUT AND CI_R_T ACTIVITY REVIEW

2. i INSTAT.TAmlON OPERATIONS

2.1.1 _N_USTEIAL OPERATIONS

The primary induecrlal operation ac DD_T is warehousing_ which _.cludes

shipping, recelvlug, _nd storln@ DOD eumodit{ces, Other operations

include vehlele malncenance, sandblasting, _d 8_ray painting.

Major maintenance _d repair on installation vehicles _d Materiels

Handling Equipment (_) are performed in Bldg. 770. S=eam cleaning and

spray palntln E are also perfo_ed in Bldg. 770.

B_dg, 253 houses the insta_[atlon _COr pool where minor malnren_ce.

such as fluid changes_ steam ¢leaning_ washing, _d _iea_io_, is

performed on installation vehicles.

Mioor maintenance of CWO lo¢omocives _d ocher rolling stock (e.s. j

flatbeds _d boxcars) is accomplished in Bldg. 720. Batteries for _E

items ace charged in Section A of Bid E- _89,

Metal parts (e.g., reusable con_alners, _d missio_ sto_ed bar sCock)

are saudb_asted with a tow-sillca slag material. The maj_ sandbla.clng

area is located in Bldg, 1088. The _rk macecial from this operation is

eollecte_ in opefl _op 53-aallon (gal) dr_s _ disposed of in the

munlelpal l_dgill. S_dblas_ing mad paintlng operation.s ere

occasionally performed outdoors on e concrete pad in _he open storage

area uear railroad track No. 2. WasCes _re o_served spread on che

ground around _he pad, Pasc sand_lascing opeca¢_ons _e ¢oaducced in

the uorch end of _peu shed 1089. There _re _o analyses available for

_y saudblae_ing wastes on the _naca_la_{on.

2-1



0



265
"I"B.,_-G. ltMEt'_PA,_T 1.3

5/5/82

Coffee-roasting and tea-blending operations _r_ formerly located in

W_ebouBe 6_9,

2.1.2 LESSEE INDUSTRIAL OPERATIONS

There have been no leases of Government pToperty st DDM_ by commercial/

industrial private concerna.

2. |*3 LA3ORATORY OPERATXONS

DDMT Curre_Itly has no laboratory faci[itleB. The llmlted water ana]ysi_

cond_te_ by the Envlronmen_al _enlth Sectlon a_ DDMT uses a portable

teat kic et the sample sites (see Sac. 2.3.2).

It waB raported _ha_ in _he 1940's_ DBMT had a _e_ing l_bor_ory that

in, pecked and tested incoming shipments of food s_cks. No in_ormatlon

was available on the _a_y_i=al procedu_es_ reagents _se_. or the

precise lo=ation of thi_ laboratory_

2.1.4 MATERIEL PROOF AND SURVEILLANCE TESTS

Proof and _urveillance teBtg conducted on chemical and augineer i_emB at

DDMT are described _n _he fol_o_n 8 p_ragraph_.

Chemical Items

|. Flamethrowere were tested _t the Dunn Fie_d e_ea. The tests

were co_u_ted in a=_o_dance _ith Chemical Corp_ s_ockpile

re[iabii_ty cri_rla to detarmlne operational _ultabillty of

_he _nd _ prio_ _o _EDop iaaue. Te_ _e conducted _ _he

_and_rd flamethrower_ high pressure air compressor

_lame_hrower. and ignition ca_trldge_ utillzi_g NO. 2 dle_el

fuel.

_. The s_andard M2 mechanica_ smoke geBe_a_o_s were _es_e_

_iliz_ng $GF I and 2 fog oil. These cea_s were also conducted

_ _he Dunn Field _rea.

3. Smoke po_ ware _es_ed a_ _he Du_n Field area.

2-3
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2.1.6 TOXZC/_L%ZJ_DOUS MATE&L_S=(FANDLING AND STOraGe]

Industrial Chemicals

Industrial chemica_ig are currently claseifled as flammables iprlmarily

liquids)_ aorrosives (acids and basra), EoXiCS (Fw_stlcidesj herblcidea,

and rodencicides), oxidizers (various cbemlcals), petroleum, oils, and

lubrlc_tB (POL) products, and ladles[ supplies. S_orage space occupied

by these items is listed in Table 5.

The majority of ehelicBl stock items are scared in Bldg. 629. This

building is constructed _ a concrete foundaEio_ without floor drain8

and aontains flve bays separated by brick _lls _d fire doors. Spill

booths ¢O_C&i_i_g absorbent _teEial a_d cie_u_p equi_nen_ _e located

in each _eparate a_ea. The_ o-_ooths are marked _o preclude incompatible

chemicals being placed in the same booth. The area is _el_ organized,

bu_ minor ax_ples of i_compBtlble storage were observed during the

onsi_e visit. [Fi 8, 8 (EPA, 1980d) p_ovldes general chemical

compst ibillty informer ioa.]

Bldg. 319, the flammable materials storage area, contains mostly

alcohols, _ith lesser _ounts of other i_ams (ether, pestioida_, and

_olv_n_s). The 5uildi_g is ¢on_re_e-berm_£ and is on a concrete

fottudatlon with _o floor d_ai_s, One _ohaulcally ventilated,

separately beard ro_ in the west end o_ th_ buildln_ _on_ain8 cy_nlda

compounds. The buildin_ is equipped with explosion-proof llgbtin_ _d

spill booths similar to t_ose io Bldg. 629.

Medical supplies are stored in Bldg. 359. Outdated mud leaking items

are _ransfer_ed to the _ormer boiler ro_ _n this warehouse _o await

disposal (see Sac. 2.2.2).

T_e X-25 area is a _ez_ed_ co_¢_ete pad _ the open storage area on the

norchwes_ _ide o_ _he installation _ed _o sto_e fla_able materials.

These materlals_ non,fly stored in 55-gel dr_s, i_clude a _de range

o_ industrial-grade organic solvantn.
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Table 5. Industris_ Chemicals _n 8torase a_ DDh*T

Locatlou I_em

Bldg. 629

BIDS, 319

Bldg. 359

x-25

XI[31X-I_

BIDS. 873

BIDE. 689

Varioe_ chemicals (toxlcs, Corrosives

oxidizers)

" Fla_able _erials, _oxlcs

Medical eupplies

Fl_able materials

POL products

POL products

Fl_=_Able l_qu_ds
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Non£1_able pO_ produces are Btored in Areas X-L3. a_d X-15, in open

sto_sge between E and B Srree_i_ amd beCween railroad oracle Nos. L3 and

18. These _J_terlals 8re stored _ 5_-gal drc_ms_ stacked fon_ high_ and

include such items as rifle bore cleaner, lub=i=aci_g oil, callbra¢iag

oii, cleaning ¢o_ound solvent, dei¢ing/defrostlng £1uld, dry=leasing

solve_ I sod nutti_ fluid.

The uo=th e_d of Bldg. 823 (an open shed) is used for POL and Kntifree=e

S_O_gB •

Bldg. 689 hou_S a stoat1, enclosed fl=m_ble l£quld holdi=g aces Vaere

55-8ai dr_s of £1ammable macerials are received and _e=porsr£1y stored.

Typical items held in this _rea are alcohols, ke¢ooesj a_o_atirg_ _d

esters. This area is not be_¢ed '_Ld i_ adj_¢eo_ to _torm sewer _let8

£o L Stree¢.

Leaking, damaged, m_d =orrodin B containers fro= the storage areas on

DDHT are _ke_ _o Bldg. g72_ _ open s_ed aonsrr_¢ted on &.¢o¢l¢_ete padj

for repackaging. Ite_ awaiting _epackagi_g in this ¢_be_med area

iacluded potassium hydroxide on a palle_ _th hydrochloric acid.

g_iphur_c arid o_ s pallet _th _e_ha_olj L_brlca¢ioo o_i next to

sulphuric acid, leaking =ontainers of hydrofluoric acid. _nd a damaged

55-8ai dr_m o_ methyl ethyl ketone on the gravel skirt along _he o_tslde

o£ the concrete pad. 'ghe repackaging operation is performed on a s_all

workbench in the carter of the shed. The material from d=_-sed

¢oara_ers is repacked for issue _ stored _or disposal A _o_

practice i11 the pas_ was to dispose of absorbe_ _td ¢lemlup material

wastes w_th Beneral refuse (USAEgA, 1978). The pe_sonael operating the

area were a_¢_.o d_recte_ by the C_uder (at the Team exit interview)

to handle this mrerial as hazardous _aste. The curreo¢ required

procedure is storage for a _utura disposal contract, which is also

cur_en¢ practice _or empty _on_ainers.
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DDMT _s Ln the process of ident_fylng all tranaformere on the

installation that contain polyahlori_ated bipheuyle (PCBe). Samples

have been dra_ from all _ranafor_ars and are currently _aitlng ¸

a_lysis. TWO out-of-servlce transfo_r8 eontai_iRg _ unknown coo]_t

are stored outside in a _ave1-s_rfaced yard behind Bld 8, 272.

Chryeotila asbestos is stored in burlap bags which are overpacked in _n

outer bag of polyethylene. These bags ate stored on pallet5 in

Se=tions 3 and 4 of B_dg. 450. The area is peered a_s containing

asbestoe_ and personnel _ntaring =he area are required to wear

protective mask8.

The installation SpCC plan identiflee nine sites (Table 6). Bid 8, 629

and Bldg. 319 are not include_ in this plan. nor are two underground

tanks. One 12,_0-gal tank near Bldg. 737 contains PCP for =ha dipping

vat (see See. 2.1.1). Ano_he_ underground tank of cmspeeified capacity

near Bldg. 770 was used for waste oil in the past. P_portedlyj it is not

currently u_ed; however_ fresh oil was observed in _he oil catch can

mounted on the tank fill neck_ The SPCC plan and the Installation Spill

Contingency Plan (ISCP) are currently being updated to comply wlth

Federal tabulations (EPA, 1980e), emd will incorporace a hydrostatic

testing program for tanks.

Chemical A_en=s

DDMT previously stocked ID BetS, rlo_ control agent CI_j _d am_ll

quantities of whice phosphorus (WP). The ID sacs contained _all glass

mpoules of m_stard and Lewisite. The sere. suored within se_led

cylindrlcal metal container_ _mown as "pigei" were periodically checked

for leakage and. _eportedly, am unknown qnanti_y of leaking mmpoulae was

bu_ied at Dunn Field. DDMT also s_ocked dec0ntamina_ion materials, s_¢h

a_ XXCC3, STY. and chlorinated lime.
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Table 6. Fa¢i|ity Sites Included in S_C FIsh

Site

NO.

I

2

3

5

6

7

8

9

Location and Descr£ptiou

PToperty disposa_ area--outdoor POL
and hazardous material storage

Bldg. 253wvehzcle cleaniag facility

HOCKS stocage area

_ldg. 873--open POL sad hazardou_

material storage shed

31dg. _8?--fla_mable liquxd holding

arsa

O_Edoor nonfl_abl_ a_d hazacdous

material storage _d handlio E area

(X13, llS)

O_cdoot f_...4hie material storage _d

handling area (X25)

Bldg. 720--dlesel oil storage tank

Bldg. 757--dLpplng vat _d _8ti_de

storaSe area

$cotage Capacity-Type*

(gal)

5_000 - A.G., H.C.

i - 20.000 - 0.G.

2 - 12,000 - 0._,
I - 21600 - U.G.

i - I,i00 - U.G.

500,000 - A.G,, H.C.

7,000 - A.C.. _.C.

343,000 - A.C., H.C.

89,300 - A.C.. H.¢,

12_000 _ A.G,

200 - A.C. s H.C.

t A.G. m Aboveground, U,C. m UndergrDuud, a_d H.C. = Multiple

contalneca.
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Biological Asente

mere are no biological aEeuts reported Co have been m_ufaetured m u_ed_

Or scored a_ DI_4T,

Xadlolo§ical Materials--Permits and Licenses

DDMT has one [_clear Resulatory Co_[ssiou (NRC) Byproduct _sterial

License (Ho. _I-14911-O1; expires Nov. 30, 1981). It a_chorlzes _e

posseaelon a_d use af a sealed _crypron-85 source of 7 mllllcuries (mCi).

The krypton source is _sed for survey meter calibration.

DOMT stores other materials that do uoc requlre a_ NRC license becaus_

of their low levels of radloa_rivity. They _e sto_ed in a _aex

container sear the west end of Bldg. 319. I_ems _ the inventory

1_CltTde t_c_ometers m a _.adia_ set e 9pee_e_ers m a Mave guide assembly m

@low l_ps, m_d ill_ioating mantles, which co_tai_ either radi_ or

[hori_.

There are uo reports o£ radioactive material disposal on the

ln_tallation.

Pesticides/Herbicides/Far tilizers

The pesticide shop, Bldg. T-257, is equipped wi_h necessary safety

equlpmeuc (i.e, Masksj protective clothing &nd gloves, safety sho_rs_

eyevashes, end laundry facili_ies) (US_£HA, 1980). The storage aredB

are well marked, and copies o_ the _torase inventory li_ts are posted on

an outside wall. Bu_ldlng floor plans of all s_orage areas are

furnished to the fi_e department, medical clinic_ and military police.

Pesticide ac_ivlcles _d wasta d_sposa] containers are handled in

accord_ce _ch DLA regulations (DLA, 19/41 by-the DD_T Ento_oloEy

Division personnel. Fnoa-roxic re_id_ is d_sposed O_ _ord_n_ to

_ufa¢tnreE instructions. _R w_cer _rc_ spray_n_ _REa_EO_ IS _O_

bald _or the m_in E o_ later batches; previous to late I_80, the rlnse

racer _as dumped on the ground (0SAEFA, 1981).

2-12



DpDO s_ores larEe quantities of pesE6¢idea. DDMT reported over 70 tons

of DDT to _PA. The Resource Conservation _ Recovery Act (RCRA)

requires that _ount_ of waste DDT greater t_an 1,000 kilograms (k_) be

managed 8s a hazardous w_te, T_ere are approxlmate[y t_en_y-f{ve

55-_ai drums of DDT s_ored in 31dg. T-308, which is a dry _d secure

building (USA_HA, 1979). • Warehouse 629 is currently s_oring outdated

pesticides and 3,QOD gal of D_T for DPDO. The areas are _11 marke_ _nd

seErega_ed from other storage.
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DPDO also uses _idg. 1184, at the old pistol range area, for storage of

obgolene and bnaned peBticides, This building, toe.ted in an isolaned

kollow at the aornh e.d of _unn Field, is labeled for peJ_inides bun is

not benmed. There a_e _wo storm draiua _n proximity Eo _he building,

One is within e few feet _d Che other io approxlmaCely 15 f_ _o_ualope

from the building. _oth drains lead diree_ly off the i_s_allatlon. The

a_ouuts of _s¢i¢ides stored in Bidg, I184 also exceed the minimum

amount8 _ich mue_ be managed a_ hazardous was_es under _RA.

Mksnellaneous'"

Igloo 793 is ¢urzantly being _sed by the Reserve Officers Training Corps

(ROTC) unit of s nearby college for the storage of ammunition _d

ordnance training items, lC was eoced that several incompatible items

were stored toKether (i.e., initiators in the same box eith _NT block

stored adjacent _o Small arms _uni_ions).

2.2 DISPOSAL OPERATIONS

2.2.1 LIQUID WASTE TREATMENT

Sanitary Westerner Treatment

DDMT has no onpom_ fanilltles for nrea_ing it_ wanica_y wasnavater.

Wa_ewater is _ea_ed by _he City o_ Memphis trader a sewer u_e agree_n¢

(Permi_ Number S-N_3-OI3; effective Nov. I, 1979, expire. Jan. l_ 1985).

U_der _ha a_¢eement, _MT does no_ _nitor _he i_stallation effluents.

1_dusErlal Nastewe_er Treatment

There _s no industrie_ wasgeweter _reatment at DDMT, _ince the ear]y

19505, _he limited _as_ewate_ generated h_s been incorporated _n the

gani_ery ae_r sys_. which diacharges _n¢o the m_niclpai-ln_ernep_or.

Two vehicle wash recks are in use a_ DDMT, in 31dE. 770 and Bldg. 253.

These wash racks _re equipped with oil/va_er separa_oro. E_lueu¢ llne_

were co_nected _o the sanitary sewer _ystem in 1979.

2-14



Holdin a Ponds

The two bodies of wa_er at DD_'T are Lake Danielson (a 1,62-ha concrete=

liBed, mxwde pond) _d a 0,O_-ha _aliaed pond i_ the DD_rr golf course

(see Sac. 2,3.1). Neither pond is or has been _sed for was=e disposal.

®
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landfill near Shelby Dr/vej which is operaced by the eiuy, is currently

being used. The landfill meets all State :and Federal regulations.

Prio_ to chis, DD_ u_ed Lhree otht_ landfills: a _d£_I1 a_ Hemconnah

C_@ek_ a landfill _en Democra_ _oad _d Airways Blvd., _d a

1audfill off TchuLhoem Road (Fig. 9_.

Concaminaced WasCe

Contamlnaced solld vasCes (Figs. 10 a.d 11 and Table 7) are generaCed in

varlouB waysj _¢ludin_ Che breakage or dlslncesraC_on of co_csiners or

packaging, @pillas_ from open coucai_ers, _d producc degradation as a

resul_ o_ &g_ng, Whe_ever po@_i_le_ these _a_erlal@ ace repacked _d

retu_ed _o s_ock. Haterlal$ _sui_ab]e for issue are ¢_ed ove¢ to •

DPDO _here ml e_fort is _sde _ _ell Chem _o¢ recyclln_ _ef_i_, o_

@cher u@e. In rec_c years_ ¢msa_vaEeab[e ice_ _ere disposed of

Chrou_h a hazarda_s w_ace contractor. _'_ese wa_ce_ a_e C_r=encly beln_

sco_edj pending _newal of _he cuncrac_.

Spilled macerlals are recovered _rom floors _d ocher sur£sce@ by mean8

of eo_i_ sb_orbenc ma_erlals tha_ are preselec_ed a_d identified _ _

@peelf_¢ use (_or oxidizers, acids, ba@esj a_d pe@_icldes), DDMT

_ersonnel are instructed _o _dentify _d d_spose of Lhe resulting

¢o_csmina_ed ab_orben_ _d cont_inaced pallecs as hazardo_ wa@¢e

according CO Che nacure of the @pilled _a_erlal. _owever_ so_e Of th_se

macerials have _eporce_ly been put into d_p@_ers _or dlsp@8_l in Che

He=Iphia Municipal Sen_cary Landfill.

Contamlnaced medical wasces are held temporarily in Bldg. 359. They are

di_poaed of by va_ous means b_sed on guidance fr0_ _SAEHA. DDPrr

dlaposes of some _di¢al was_es by d_harging _hem Co Lhe @anicary

seeer Cs_er_le wacer _d iso¢onic sa_ine). Small q_a_i_es of medical

was_es are _u_ed _n _he ©lassif_ed w_ste@'in¢ine_s_or locate d

31dg. I44. The bulk o_ medlcal wa_ces have been oaken Co the _mphls

Zo_ i_¢inera_or _o r disposal. Accord_ E Co i_scal[a_ion personnel. Che •

¢oo iu¢i_eEa_o_ waB [a@c _$ed 3 yes¢_ a_o_
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LEGEND;

1 NO_CONNAI-I CREEK LANDFtLL (CITY-OWNED], I,NACTJVE
;_ DEMOCRATAND AIRWAYS ROADS (ClTY_WNED}, INACTIVE
3 TCI-IUL_t_MA ROAD I¢IT_-OWNEDb, INACTIVE

4 SHELBY DRtVE (PRIVATE LY_WNED, CtTY-OPERATED), ACTIVE

r
Fig. 9. Landfills Used by DDHT
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%

Fig. Ii Ounn Field Oisposal and Storage Sites

(See Tabl_ 7 fo_ Descriptions of $£¢es)
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Table 7, Description of Duuu Field Disposal _d Storage Sites

(Locations of Sites are Sbnvu on Pig. 11)

I

2

3

4

5

6

7
8

9
I0

II

12

13

14

15

16
17

18
19
22

29
3O

33

Burn Sites

21

31

Trainin E sets, nine each, mustard and Lewisite, 1955

7 pounds (Ibs) _..-...._uima hydroxide, 1 sal glacial
acetic acld, 1955

3,000 quarts (qt) chemicals, 5 cubic feet (_¢3)

ortbo-tolidlne dihydroch[oride, 1955

T_irceen 55-Sa1 drtems oil, 8cease, and paint, date
uuk_o%ms

Thirty-two 55-gel d_Lt_s Oi], grease, and thinner,
1955

5 ft 3 methyl brcq_ide, 1955

40,037 unite ointment {eye_, 1955

1,700 bO_CICL _ning niCrlc acid, 195&

3,768 l-gal cane methyl bromide, 1954

Aches and _tal _efuse from bu_nlng pit, 1955

1,433 1-ounce (oz) bottles trlchloroaceti¢ acid, 1965
Sulphurlc/hydrothloric Rcids, |957

52 cubit yards mixed chemicals and acid, 900 lbs

detergent_ 7,000 iba aL_i_ _lphate, 200 ibs
sodi_

Sodi=s, 1968

Sodium phosphate, 1968

Acid, 1969

Herbicide, cleaning co_pound, _edloal supplies, 1969
Acid, da_e _k_o_1_

Bardware {nuts _d bolts)

_CC3 impreEnlt e

Food supplies

Burial site pc]or to bauxite storage; fOOds,

¢onscrucnion debris burned; 19/8

14 burial pits containing sodium phosphate, sodium,
acid, medical supplies, chlorinated lim_; 1970

Sanitary waste, emoke pots, CN canister8

Old burn area, 19&6
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Table 7. Des:_ipcion of _unn Field Disposal and Storage $1ces

(Locatione of Sitee are _aown on Fig. 11)
(Continued, Page 2 oE 2)

Locatlon

Scora_e Sites

25 Pesticide 8corase
27 _auxite

28 Fluorspar
52 Beuxlte, 1942-72

O=her Sites

20 Aspbal_ dump

23 Open drain d_ches
24 Pisto_ ranse

26 Buried d_ai_pipe
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Unidentified contaminated wastes may be braoghc onpost in 8mpty 55-gel

dr_s _sed as d_nnage to fill ou_ a truc_1osd and provide a StsbLe

conflgurati¢_ for tran_portstin_ (blocking). No infor_atinn wa_

Bvaifable (ms CUZTent Or former _ ¢om_ett_S. Plam_ _rsu_ef had

accumulated a slznble -.,_er of dr_s (estimated to be approximately

I00) the_ are awaiting disposal instruetloas in Bldg. 629. DDMT

pernounel bare also used _pty d_ums of umspeclfled eo.ditinn as 4_,--_ge

in _heir outshipments of suppiien.

Large _ouat_ of bulk eheminals that could no_ be placed in the sanitary

landfill were buried in the north end of Dun. Field. Incl_ed were

highly toxle and eareinoge=ie eompouads_ LO sets, peseieides, and •

foodutuffo. This chemical burial site operated frma the early 1940s to

the Late 1970s.

2.2.3 DEMOLITION AND 5UP.NING GROUBD AREAS

There are no demolition or burning groundn currently in use at BDMT. In

_hl past, DDMT has used several 8teas in an info_el manner fo_ disposal

of wastes by burning.

A large trash-buruing area (late 1940s to the early 1950s) was Locate4

unde r the cur_en_ site of Section 5, Warehouse 47Q. Whe_ the new

warBhouses were constructed, _he _rash-buz_slng o_e_at_on t_ved to a

ioc_tion just north of the Tennessee Valley Authority (TVA) Line in Dun_

Field.

Buruing in this area _ates back to the lg&0s and included CN canisters,

fuses, _md smokes, in a_d[_io_ _o sanitary was_es. Opera,ions _e

conducted in pi_s and _eorpor_ed the _ekly cleanup _f residue _d ¸

garbage in addition to _s_eriel. The ash was _he_ hurled in _h_ n_tb

end of Dunn F_ald.

Anot]ae_ area in the south_st end of Dunn ?ield was used for burnin 8

smoke_potsl CN gTsnades_ mad sou_snir ordnances (see Sac. _.2,2), The

area was covered by _he bauxite s_orage pile in early 1949.
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2.3 WATER qUALI_

2.3.t SUP_ACE

DDMT surface waters include a small pond a_ th8 golf course

(appro._-_.ely 0.04 ha in area) and Lake Danfelaon (also know. as Fire

Reservolr, approxi_tely 1,62 ha in e_ea). The pon_ a_ the golf course

receives runoff from 8urrouud_g 8Tessland _d _wo nearby parking loEB.

lnfluen_ to Lake Danielson includes golf course r_noff and effluen= from

a stot_m sewe_ tha= collects discharSe f_om approxlmately one-_hlrd o£

=he i_s_allaeion s=orage fa©illtles and _d_aceu_ arees, 0verfIows from

theJe impoundmen=a dlscharge to Separate storm drains _hat evan_uaily

e_y into Nonconnah Creekp approTimH_ely 1.2 _ souch o_ DDMT.

Lake Danielsou effluen= is currently _o.i_ored es Discharge 010 (Fi_e

Fighter Training Area)_ u_der NP_ES Permit No. IN0022322. Fa=ame=ers

evalua=e_ include flow (during raim events), pH. 5-day biological oxygen

demand (50D5) , oil and grease. _d suspended solids. Ins=alia=ion

personnel reported _ha_ =he discharge was io c_q_pl_ance w_th pecmi_

2.3.2 SUBSURFACE

T_e instelIatiou has no potable or _nltorlng we].Is, and _o subsurface

or groundwater monitoring da_a.

DDMT potable water _aa always been obtained from =he City of Memphis.

H_phi_ obtalna its raw wa=e_ _xcluslvaly from _eep wells that are

_oca_ed £n UWO aquifers. The Nemphls sa_d ("500-f_" sand) is the

primary _ater source. The Port Pillow sand ("l_400-ft" _and) serves ae

a =eserve for future w_ter users _d cu_tu_ly _upplles a few industrial

wells. These aqulfe_s are capable u£ supplying very large quantities o_

good quality wa_er,

The Me_hls water supply is" maiutained by Yemphl. Lightj Gas and Wager

bivls_on, a p_blicly _aned oti1_y, Wa=er _rea_men= provided _ons_a

of ae_atio_ and rap_d sa_d fi1_a_on go remove iron, hydrogen Sulfide,
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di[ficulcies in _ecing s_ e[flueuc limits.' During the last quarter

of 1978, Dischecges 004 (Veh£cle Cleaning Yacility), 005 (Paintln 8 and

Corzoaion Control Facil[ty)) end 007 (Stocege end Handlin S of P0 L,

Fishable, _d Non[]-m_ble Solvents) all e_ceede_ NPDES limits for oil

and grease and sumpeuded sol&dE. Discharge 006 (Veh_e[e and Equlpmen_

Malntenauce Area. Bldg. 770) wss mlbsequenl:ly 6onnected [o the san{tary

sewer m_d £s no longer a monitorin 8 consideration. Although _hese

d_schargea to the storm sever failed to meet oupost e[[luent limits, the

combined eto*"_vatec effluent leav£u 6 _he iescallat_o. Discharge 012

s_|i met all required BPDES dlscharse limits (pH, oil and _rease)

suspended solids, _nd temperature).
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3,0 INSTAl TAT]ON ,e_5 E88_'_ I,_

3.1 FINDINGS

I. DDMT miosion responeibititlee include the storage _ distribution

of ]M)D c_oditiee _rithln the iou_h-oentral U.S. resion _d

continued storaSS and distributlo_ of military supplies.

2. l_e gaotoEy of DDMT is _'"m_rized as follows:

a, The terrain of DDHT is uniform, with relief varying to s

me_i=_ of II m.

b, S_rface drainage iB almost Px¢luBive!_ vla storm drainB.

C, DDHT soil ¢ousis_s of _oderately drains4 to well-drained silt_

deposits, The soil _ the graded areas varies fFom clay to

sandy-silt. The pe_esbility range for _e soil is 4._ x 10 -4

to 1.4 x 10 -3 cm p_r second.

d. The upper strata of _n Field, ad_aeeut to the DD_r_ main area_

consist of a loess layer _de_lain by fluvial deposits of sand

and 8Tavel_ _ich _cludes a perched water elelent.

3. DDHT ind_s_=ial operations ¢o_sist of warehousing, care _d

preseevstion, amd repaekagin_ of DOD commodities; and vehicle

uintena_e Cp_r_ioQB.

4. Materiel peoof m_d aur_eillanoe tests were conducted on chemical

euglmelr item_ at Dunn Field.

5. DDMT has two i=actlve pistol =_ges.

6. DDMT s_ores a _de range c_ i_dustrial, medical, chemical stock,

insectlcidel amd POL products. Damaged containers o_ indust=ial

and POL a_ooks are repaekaged (recouped) a_ _idg. 972. Prior to

3-I
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Ii, DDHT sanitary wsatewater efflueBt is seared to _he _Diclpel

interceptor.

12. DDMT has no industrial _stewater system. Tee limited _mount# of

senerated wxatBwater exit via the sanltery sewer or etor_ 4roles.

13. DDMT has uu holdin B pond for wastewater, The two existing ponds at

DDHr _re used for water re_ervolr and re=_eatlonal purpoeefl in _e

past, _d are currently u_sd exclusively as recreational

facilltles. Any w_ste inputs to _he ponds would have _urred

i_advertently via surface wate_ _unoff.

|_. T_e southves_ section of Dunn Field was orisiually used as _he

sanitary leDdfill site for unusable subsistence a_oeks frol the

early l_60s to 1948. DDMT has subsequently utillzed _nlcipal

land£111s for sanitary solid waste disposal.

15. Warehouse units, built in the 19500, _ere constructed on the site

of a former trash-burning ground.

[61 T_O sections of Dunn Field were used as demolition and burning

grounds. Inputs to the burning pi_s included smoke pots, _ tear

gas greaade$_ trash_ _sesp sad demilitarized _uvanir _,,,,,,,leition

turaad in after WW II.

17, Wood dunnaSe vas burned in an ope8 area .ear Warehouse 629 for

approxlmately 20 yeats.

18. There was no formal demilitarization program at DD_T,

i9, In 1946, a rail shipment of captured German ems_ard agent, in

transi_ to Pine Bluf_ was ordered reroute d _o DDMT when leaks were

discovered. T_e cleanup was performed by a CRS G_ard _d Security

uni_ (Technical Esoortl frc_ Edge_ood Arsenal, _d.
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5.2 CONCLUSIONS

1. A potential exia_a for contaminant m£gcaclon from DDh-Yvla aurface

and subsurface rou_es. Th_ burial 81tea at Dunn Field _d spill

acc_ulatlons {_ the old repackaEi_g _nd PCP dlppiDg vat area8 have

the his_esc potential for such mlgrac£o. (EP&, 1980e, 1980b; DOD,

1981; OSBA, 1974).

2.

3,

4_

Potentlal safeey _ad conem£nation hazards exist in the varebouses,

DPDO yardj _md currenc repackagiDg areas aJ _ resu[c Of _proper

storage and hand1[n S of _ndusCr_aL chemicals (EPA, 1980d),

Excess pesticideslindust_ial chemicale _d pes¢icides/iuduscrlal

chellca_B stored for recoupmen_ or dlsposa[ are mpropecly s_ored

due co lack of facilities. DDHT has requested a _azardouu _terlals"

Recoupmenc-FaciIicy as an exigent _inor cooscrucclon project to

a11evia_e _hls probleJm. DpDO Memphis has iden_ifled co DPDS (BaLtle

Creek, Hich.) a need for a conformlnS storage facility at the DPDO

yscd.

There is a Doee_cial foc leakage £rc_ _ndersround POL seorase tanks

because _he integcity of C_e u_de_sround POL tanks hag noc been

checked (DL_, 1974; _PAp 1980e).
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APPEI_IX A

FEDERALLY PROTECTED FAUNA

OF "_IE MEMPHIS AREA

Mama 1s

Cants rufus
Red wolf

Felts c_ncolor coryt
Florida panther

Fells ooncoIoP cougar
Eastern clougar

I_yotls sodalls
Indtene bat

Birds

Dendrocopos boreal is
Red-cockadedwoodpecker

Falco peregrtnus onatum
American peregrine falcon

Falco peregrtnus tundrius
Arctic peregrine falcon

GrU$ aJileric_

Whooping crane
Grus canadensis pulla

Mississippi sandht11 crane
Pelecanus occidentalts

Brown pellcan
Vermivora bachmanii

Bachmen's warbler

Fish

Etheostoma nuchale
Watercress da_er
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NOTES FOF_ DEP()/ LAYOUT I_Lt.!:

ITEI.I i. Fla_aSle Materials Storage. X-25 Area: Lenking fla_able

materials containers are stored her_ until material can be recouped,

Facility _onsist_ of concrete pad with concrete curb around it to

contain any leak_ or Spill_.

ITEM 2. Recoup Area, Bldg. 972. Section3: Area is covered shed

where materials in damaged containers are repoured or overpa_ked for

re-i_ue or Stored for disposal.

¸ITEM 3, Hazardous Materials 1_arehouse. Bldg. 629: Storage area

for acids, bases, corrosives, pesticides, h_rbicides and roden_icid_s.

Damaged or o_erage items £d_ntifled £n th£s building are moved to

Bld_. 972, These movamen_B are entirely on _he Depot property.

ITEM 4. ¸ Medical Warehouse, _id&. 359: One room in this building is

used to stoTe a_ unserviceable medicBl items, The number _nd quantity

of _hese items that are hazardou_ is extremely small, All medical

wastes are held here until disposal.

ITEM 5. Fla_able Stora&e Area for PDO: The Defense Property Disposal

0f_ice uses this area f_r _hort-_e_ storage of fla_able items for

re_le or possible disposal. Osed motor oil_ are _old for re-re_inln_

or BTU recovery. -

ITEH 6.¸ Non-Fla_able Storage A_ea for PDO: The Defense P_operty

Disposal Office uses this area for short-term storage of non-_lammabl_

items for re_le or possible dlspo_al.

C-lO
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_UBJECT_ DD!.Fr Appllca_Ic_ for RCRA Permi_

U. $, Envlronmentsl Protection Agency, De_ion IV
ATTN: l_r. Andrew Ryan
3&5 Gourtland St., N. E.

Atlan=a, UA 30365

Rear I_r. Rysn:

Fnelosed is the Defense Depot Memphis (D_?I) application f_r

a llazardou_ 1'_a_te permit, EPA ID No. T._&210_020570.

Please note on EPA Form 35_0-3 page 4 chat I have _i_ned a_

c_er/operator..,.Th£s is.a =han_e to ou_ original submission.
After ou_ fi_s_ _ubmis_i4_iJ}_'_e=elved guldance from

_leadquar_ers, Defense Logistics A_en=y (DLA) _hat Depot
Co_-_and_rs wou_d sign as owner and oparator, The p_oper_y

is le_ally o_ned by D_par_en_ of th_ Army bu_ D;-_ hao _e_l

responsibility £or activlties on the prsper_y.

_le have _de every effor_ _o complete ?ar_ IV of EPA Fo_-_

3510-3, Description of _azardous Wastes, _er your instructions,
Sinc_ we h_ _o Drocesse6 _ha_ generate ha.srdouB _aste_ _

a regular _. it is impossiSle _o make an e_tim.te of a_nual
_aste$ _enerated For _is reason _a hsve lls_ed th_ qu_=iti_8
w_ have on hand aC this _ime for items n_ _m_ing disp_s_l,

All the other £_ems lls_d either have been or may _e gs_erated

i_ small quancitles. I£ EPA ne_ds a number for each i_e_
_ol_ly _o fill a data fi_Id _n a computerized information
m.na_em_nt system, we have no o_Jection t_ 1 lb. ¸being u_e_
as estimated _nnual _uantity _enerat_d Bo lon_ as you rotc,_nlze

tha_ the n_her is used only to _aintaln_th_ item in _he

li_tin_ o_ hazardous F/ater_al_ _e _nay _enera_e• Our aru_

r_port_ _iII _ho_ amounts of each item _:e,_er_od _n the
=aportln_ period,

This ins_alla_ion i_ _ Defense Depot _,i_h a Defense ?roDer._v
Disposal Office (DPDO) as a tenan_ activ_y. *'he Depot

ac_i_itles _enerat_ hazardous w_stes _en sto_ becomes
contam£na_ed, exceed_ a_e llm£tatlon_, or-i_s container is

t l - : .... i--
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DUP

f¥.D_SC_IFTI(IN_F IIAZARDOU$ WASTES _'r:

p ,_:,UNIT !

L. . i" I i"_ I'1 4", ¢._

I U ( 0 20 /_e See co_¢ letter, ."

U { See _ letter. . '"

!3 220 I_

355 Lbs.

See cov_r le_er.

L7 _

See co_c letter,

71+ Tons

See c_w¢ let_.

t_

i

190 ._,_

See _ l_t_er_

3764 _o _

See cover le_

5

I

, , _ , , , , ,

, , , , • • , • .

, i J L 4 , , ,

It

I I
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EPAI_;#

U002

U0t3

U019

U032

U036

U041

U043

U05I

U054

0056

U057

U051

U080

UI02

UI08

U112

U117

U121

U122

U123

U134

U139

U140

U144

U15!

UIS&

U159

5150

U161

U165

9G 32,£
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WASTES AT._ADy EEPORTED TO E_A

_m

Acetoue

Asbestos

_enze_e

Calciu=Chrola[e

Chlordane

I Chloro-2,3-ep_ypropane

Chloroethene

Cresote

Cresyllc Ac{d

Cyclohexane

Cyclohexauen

DDT

t,4-Dichlorobenzene

Diehloromethane

Dimethyl Phthalate

t,4-Dioxane

Ethyl Acetate

Ethyl Ether

Pluorotrlchloro_thane

ForDaldahyde

Por_ic Acid

Hydro flucri¢ ACid

IroR Dextra_

Isobutyl Aicoho[

Lead Acetate

Mercury

Methanol

Methyl Ethyl Ketone

Ne_hyl E_hyl Ketone peroxide

Me_hyt 18obutyl Ketone

_apthalene

C-17



EPA HW

UIB8

Ul93

U1_6

U200

U205

U210

U2]I

U220

U226

U228

U229

U232

U239

DOOI

DO02

D003

D013

P005

P009

P012

P013

P020

P021

P022

P029

P030

P037

P065

P070

Phenol

1,3-Propane $ulcone

Pyrldine

R_ser pine

Seleniuuz Sulfide

Tecr achlor oechene

TeCr achlor _ Chane

Toluene

1,1, l-Trichloroethane

Trlchloroethene

Trichlor o £ luoromechaue

2, &, 5-Trlchlorophenoxyace Cic Acid

Xyleae

®
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P073

P076

P098

£O99

P104

PI05

P106

P122

_ASTES AT_ADy PJEPOk¢_j TO EPA

(Cou¢iu_ed, Page 3 o£ 3)

N_

Nickel C&rbony_

Nitric Oxide

Potassium Cyanide

Potassium Silver Cyanide

S_iver Cyanide

Sod£_Azlde

$odi_ Cyauide

Zinc Phosph£de (R,T,)

C-19



NSN

810-00-184-4796

810-00-230-3938

810-0D-281-2039

810-00-280-2763

810-00-299-8501

-. flI0-00-823-8005

840-00-240-2540

810-00-246-6_32 ¸

840-00-253-3892

840-00-253-3892

840-00-264-6692

8_0-00-264-6692

840-00-26_-6692

840-00-270-8262

840-00-270-a262

840-00-246-6436

810-00-299-8508

810-00-678-4418

810-00-B]2-9181

810-00-264-9019

8_0-00-753-4786

Quaut$cy EPA HW @

4 _ (20 #) U002

4 DR (200 G) 0032

53 BT (165 0) PI08

2 DR (100 G) U"159

2 PT U-117

38 CN _-_17

298 _R O061

25 _R U061

328 PL U06!

840 CN U06!

154 PL U06I

1CN U061

12 CN U081

69 CN U036

10 8al U036

40 _ P02!

! BT P106

12 gal U228

4 DR U228

!7 8al U054

96 PT O13_.

®
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PE BTICIDE 5"T_ KS



Bsygon (I.SZ) liquid

6840-01-027-3865

EPA Re8 # 3125-21A-ZA

Dursban 2-E

6840-00-T01-8670

EPA Reg # _64-343-ZA

96 334

TOT_

38 lbs

6-3/4 lbs

39-314 Ib_

2 gols

42_ lbs



Phoscox£_ (AZum%numPhosph_de) 0
6840-00-442-5698

EPA Re8 # 5857-Z-AA

(±u 2 lb. 3.28 oz cans)

PhosCoxlm (Aluminum Phosphide) 0
6840-00-145-0016

EPA Reg 0 58_7-I-AA

(in 3 lb 2.70 oz cans)

Sevln 80WP

6840-00-932-7297

EPA Re_ 0 1016-43

Chemical Compound Corp

Riverhend, N.Y. 11901
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i Ib

BI,]_ 737

• 0

275 gala

1 Ib

14 o=
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T_AHA- C.iI_IAPPD. 2

04129182

DPDO PESTICIDE STORAGE

Btd_. 1184

Calcium Cya_{de
ChloTda_e

DDT (L£q, Base)
DDT 752
Disz
Dieldr£n

Lead Arsenate
_indane

Mal._h£on 97X

Malathion 95Z
Malathlon 57Z

Mothy! Bromlde

MethTt Brom£_e Gas Boc_les
Hethyl B_om£de Gas Bo_tles

Bld I. Shed 9308

DDT

Bld_. 629

DDT

Eaclmated DPDO holdlng 70+ tons of DDT _ota]..

40 lbs
355 lbs

306 gals
20 Ibs

475 ibe

60 iba

125 gals

30 ibs

55 ga16

55 gals

90 8aIG
12_ ibs

t large
4 small

approx. 29 55-8al
dr_

Over 50 5_-gal

dr_

Over 100 5-gal
C_B

D-5
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PART I

r_ Z-5

IL St_,-IEDUI_ OF COMpLIA._CII

di_har_m m Icco_lLn_ _il._ the _llowing P-_ule:

&* _etl_t_ee iha_.l c_ply _J.tb the i_ul_ _tatliolMi by
I_b4 effect.re dAcl of Cbe peP_tt,

2- No latmr than 14 -,lend_ days following • d_ identl_ed in the above _.hedule of
compl_me_, _e permJt_,e k'_ll IMb_i¢ ei'.her • I_por_ of F,_:S_ or, in the _ of
•_ifi© _tJon_ being ;'_quired by ident_ned da_s, • wntt_m no_ice o¢ compliance or
noBcompliL_ce, In the llczer _e, the no_c_ sh_ include the cause of noncompl_ce,
• ny remed_ actioni _,ken, L_d _e probability _t mee_n_ _e Bext ScJ_eBu_eg
leq_ment.

f

E-6
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PIFt ZZ

Pase+ZX-I

_I, Diechar$1 Vio_.a _io_ s

AZI diJchargea xuthor+++-ed heFeln ahaZl be coolis_e_t ¸ _+'_+.h the tems

mud c_ditieno af +.h£8 perm_. _e dii_hlrse of _ pollu_sa_ more
i_'_qum+tly _hnn+ cr _t a |e_e)+ _n excmls ofj that identi_.ed i_
lu_oFized by the+8 p_t coust_uteo a vio18tlou o£ the _e_ lud

.+ ¢ondltlous of _h+_+s pemm£_. $_ch • v_o_atlon _y _esu_l_ _n the "

309 of _he ^ce.

2. _Re in Disc_Fge

_y _t_clpn_ed-fa¢i1_ e_u_io_sl produc_n £ncr_j O_ p_oce_

d_cha_Re_ Of po_lu_au_8 m_t be _epo_ed by _4a_ion of a

_$ appZ_c_on o_, _f such c_n_e_ _+_+l not _oia_ _ _f_T1_n_

8ucho_y of _uch _ngeSo POIIO_Dg 8t',_ no_, the pe_m_ my ba

mod_led _o s_ci_ _ud l_m_ a_y po11u_mn_s no_ pr_o_ly _tld°

N_¢c_p_[i_ce Natifi¢stleq_

a, Z_etlnces af _on_p_ia_ce f_o_v£ug t_i_ o_ hazardous p_llu_n_s
ib_uZd be Te_rtod is outlined iQ Condition ¸ 3©. All athe_ i_x_auce_
Of u_mcc_plimuce 8h_d be red,ted U described iu _dlti_ 3b.

b. Z_ far au_ _eas_ ¸. I_he _et_itt_ d_| oa_ L_2_ _it_ _ v_ _e
u_bie to ©_p17 _i_h a_y d_scharge |i_itat_on Ipec_f_ed £o _he
pemit. _h_ pem_tee Ihall pt_,de the Pe_t Zs_ Autho_it7
vi_h the _o11_ B i_o_c|or_ i1_ _he t_e wh_u the _e_t Dilchlrle
H_l_or£_K Report is _ub_itced+

(l) A deJ_ip_ of the d_lchm_e and c_u_.* of n_nc+_£sn©e_ ¸ _.
(2) The period o_ noncc_p]ince. £ncludlng _xa©t dates a_d _£1eJ

m_d_o_ aD_i©_pa_ed t_ vh_ _h_ dis_ha_g_ vii1 r_u_ to

(_ _pi tlke_ _o zed_l_t I 8_l_.e_+ imd _l_V_ rec_en_ Of

the _tTin z dileh_ge.

p

__+
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Ppr_ ZX

• Pege ZZ-3

nouc_|_auce vlth any effluent llmLca_tons specified in thle

pel_i_j £ncludlns much 6¢celerated or additi0nal_onltn_fng 8s
uecesaat'_ Lo dateline the nature of the noa¢_lyln 8 diJch4fSe.

Bypess_8

"_ypes|inS 't means the intentloaal diveralon o_ iLutrea_ed Or parc_al_y
_rested vestee to raters oE the _ited StlteJ fFam any p_clc_ oE•
cFe_=neut £_ciliLT. Eypaseing o£ vascevate=8 ie prohlblCed uu_ele
alZ o_ the relieving condlcione a=e uet:

a. _e bypASS is _auoidable-i.e. _equi=_d to prevent leas o£ _i_e,
pers_l Lujuz_ o_ se_e_e prope=_ dmee_

b. There are no _eaelble _lcer_a_i_e_" such as use o_'a_xili4z_
t_e_t fec_li_iee. _lEe_lml Of _t_l_ed v_tee, o_

llnc_uau=e d_in S uo_ period8 o_ equipmeuc d=tm ci=e;

¢. _e p_rmi_tee _epo_ts (v_ _e_ephone) co the Penn_t Ze|u_g
Authority aay unanticipated bypaes vlchin 2& h_re aEce_
heco:Lng aware o_ ic and £o_lo_m up v£cb v:icte_ notificati_
in _ date. _ere the necesl_c7 o_ • b_paJs i8 _:o_a (or should
be kant,) in advance, prior nocificatlou shall be subuit_ed co

the Per=_.c _lAuiug AuChorlt7 for approval st lease 10 days
bef_cehand, i_ poJsible. AU v_itten notif_ca_zons sha_1 con_n
in£on_tioa as required i_ Fort 1Z (A)(3)(b); arid

d. _e bypass is alloyed u_de_ conditions determined to be uecesea_
by the Pez_t _ssu_ns AuCho_£C7 _o =_ui=£ze _u 7 _dverae ef_ect_
The publlc 8h_11 be noc_f_ed _nd given an oppor_unic 7 to coument
oa bT_as_ L_cidenca of 8i_nlficauc du=s_£ou co she utent
feasible.

Thim teq_l_snenc is veived vbere inf£1c_aciou/in_lov a_elTues e_o
gchedu|ed to be perf_ned 48 _£t of _n gnvi_cutal P_otectio_
Ageucy _ec_lit£es p1_z_ing project.

7. Kc_oved Substances

SoLidi. sludges, _l_e_ becl_vash, dr ocher _|lutan_s relnoved _n
the course of _rea_en_: dr CO_l:=ol o£ vaacevaCe_a eh4l_L be dispose4
of in • _nner such ss co preveuc |ny pollutant frc_ such mace_ala
_om _c8rfu E vat_rs of I:]14= Un_5_ed Stsceo.

%.
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2.

3.

Pa_t IZ

Page II-$

TFsnsfer of 0_r_ership or CoQtrol

A permi_ c_y be transferred Co iuo_h©r party u_der the gollo_ng

condLti0na:

I. The pe_it_ee notlfies the Permlt Z_suLn B &u_hari_y o£ the

propoJed tr_afQr;

b. &_it_en aKree_e_t is submLtted to th_ PermL_ lssuL_K Authority

containln_ the speci£1c.cransfer date and scku_vLedge_ent that
the exLsExng peg_L_tee xs responsible for YIO_a_OUI UP _0 t _LD_

date _d the ueu perm£c_ee liable thereafter.

Tr_sfer8 are not eff¢©tlve if_ trithln 30 days,of receipt of propbeal,

the _e_it Zmsuln$ Au_harz_y d_saKreeg and _otzfxes the current
pe._a_tttee and the hey permittee of the intent to modxfy, revoke e_d
_ezlsue. or te_szna_e the peru_c and to requLre that • ustr appLzcatxon
be f£1ed.

Availabillty oir Repo:ts

Excep_ _or da_u determined to be confidential u_der See_£on 308
of the Actp (33 U,S.C. 1_|8) all Tepo_ts prepared in accordance v£th
the terms og th_s perm_ Jba_Z be available for public _nspec_i_n at
the ofgiee| of the $_a_e wate_ pollution control aae_ _ nd the Pe_'mlt

ZssuinS AuthorLty. Am required by the Ac_, effluent date _b_lZ no_
be ¢_u_£dered _ou_idem_iaZ. F_c_ingl 7 makluK an7 falme wtat_-_ on

any such report _y resul_ /n the _osltio_ of cr_Lual penalties
as _ided _or £a Se©_ion 309 of the Act (_3 U.S.C. 1319).

_ter notice and opportunL_y f_ a hearing, this pem_t may be _di_£ed,
te_£_ed o_ revoked _Dr ¢nse (aJ described _ _0 C_R 122.1_ e_ seq)

_¢_ud_8, bu_ not |_ed to, the £ollc_it_:

b. ObU_K th_s pe_t by _i_epreeenta_ cr failure co
d_elase _uZly aZ1 reZe_ent _aeto;

©. A change in m.ny condition that _equ£res e_her tesporlr_
tnce_'upt_ or eL_nation of the permitted discharge; or

_. _n_ormaticn nell7 lequ£_ed by the A_eu_ indlcat_ug the
dL*ch_rge _e8 e threat to b,'_-_ hea_th o_ _elfire.

E-If
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Page 1I-7"

9. P_opercy Righte

The issuance of thi| perm_ does not Convey a_y pToper_y _iEhts _n

either _eal o_ personal property, or at_ ezclus_ve p_ivilagee, _or

does i_ authorize _y injury _o prlvate proper_7 oF any invasi_ of

p_g_l Tight|. uoT any _nf_inK_e_ of Federal_ $_a_e, or local

law_ o_ reK_latlons.

lO. Severability

The _v_sions Of th_s pem_t are severable, and _f any prov_slon

of this pez_i_, oF _he appl_csti_n o_ an7 provision of _his pe_t

_ any c_eu_s_8_c_, is held _nv_Iid_ the application of such

pr_i_on _o o_he_ e_rc_ces, end the re_8_nde_ of t_s pe_mlt

•hall uo_ be affected _hereby.

1.

II. Fe_it _utlnuation

A new appllcacion shall be submitted at least 180 days before (he

expl_a_£_da_e _f eh_ pe_'_it. _here E_A is the _erm_t IasulnE

A_h_r_y, the _e_ms end ¢onditlo_s of th_ pe_m_ _e au_a_c_lly
continued _ accordance w_h 4Q _ r2_5_ pro_£ded that the pez'_i_ee

has _ubm_t_ed 8 timely _d su£_clen_ application for a renewal permit

a_d the Fe_Lit Ia_uin_ Authority i_ unable _hrouEh no fa_l_ of _e

perm_ee _o _saue a nay permit before the expiration da_e.

¢, M_qITORL_C AND "_EPORT_NG

i. Representative $_plin$

S_ples and measuz_eut_ _aken as required here_n shall be

_ep_ese_t_t_ve _f _he volume _d nature _f _he _n£_ored _'iseharSe.

2. Reporting

Monitoring _esul_s obtained _i_8 each calendar mgnth shall be

e,_srized _or each month a_d reported on a D_scharKe Monltor_n_

R_port Form (EPA NO. 3320-1). FO_a shall be _£_ed _ the e_d

of each calenda_ quarter a_d shal| be post_ked no la_e_ th_n _he

- 28th dey of the _nch foll_ing _hs _nd of _he quar_e_. The _irst

Tep_rt i8 due b_ _he 28th dsy of the month foI1_£18 th_-_rst full
; _ qua_er af_e_ _be effe©t_ve da_e of this pem_. "
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Pert II

pase VT-9

6. _CO_ ReCent_

The permittee eh411 maintain records of all monltorlnS iocludlnB:

smpIinf dates and c_es, sa_pllng method• need, per•one obtalui_g
e_plea or meaeur_entl, analyses dates and tlmee, pere=ns perto_in B
analyses, and resulce of enalyses and me•sure.enos Records shall
be _slnca[ned for three years or lo_ger if there Is on=•solved

li_iga_ion or if requested by Che Yez_£t I•sulng _chorlty.

D. DZFI_IT_OHS

1. Permlt Ieeulng A_thoricy

The _egloual _inlotracoT of EPA Region IV or de•i_ee.

2. ACE

"_ means r_e Clean Water Act (fo_erly referred to a• _he Federal
Wete_ Polluclon Control Act) l_bli© I_ 92-500, ee _ended by Public
Lay 95-217 and Public Lay 95-576, 33 U,S.C. 1251 e© Jeq.

_. Nee•/_ey Measur _e_ts

4. Thu "aver•s• cu_u_ly diIcherge'* is defiaed e_ the to_al usl Of
a_ daily diecharge_ sampled and/or measurer dar_g • ¢a_dar
mo_th on which daily di_charses are _m_led and measured, dlv_ded

by _he -,--_er n£ daily disch_ge_ s_rpled and/o_ me,ended du_£ng
_ch _onfh. Ic is, ¢herefore_ an •rltb_eci© 1to found by addlug

the veighcs.of cbe pol_o_an_ fecund each day og the _nth and _hen
dividins fhz_ •1 b_ the _-he_ of days _he tests ve_e _epor_ed,
Thie )_;tat£o_ ie ide_tigied as "Dail_ Aver•f•" or _*Honthly

&verage" la Pa_ _ of she peml_ and _he _verage _nnChly d£•charge
v_ue il reported in the "&ve_afe" co1_ _dez "_an_i_y" o_

_he Diecharse Honlfo=inS _eporc (H),

b. The "_verase veekly d_mcha=ge" is d_flned a• the total mass of
all daily d£1ehargee Jampled and/of measured during • calendar
reek _ vh£ch daily dilcha=ge• are mmpled and/or mem•u_ed
divided by che o_ber of'daily diech•rgee e_led _nd/o_a•ured

during such veek. IC i•, therefore, an arlt_e_c _ean found by
add£n_ the velfhta og pollucen_l £mmd qach d_y of the reek and
_he_ dividlng _hi• e_ b_ the mber of days _he tests vere
_epor_ed. The• _¢_a_ i• identified ae '_eekly Average'_in
Part _ of Cbe pe_t end _he 4ve_ge _eek_y dlscherSe ve_u_ ie
reported in the *_4_i_m" coJim_ _mder "C_an_i_y"o_ _e FR4_

c. T_e '_ximum dail_ di•eha_fe" is the _otal _sse (velghc) of •

pollutant discharged dnrlns a calender day. _ only _e
t_ple is taken du_ng any calendar day the _e_gh_ of pollne•n=
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5e

6.

7*

O_el- He4stJr_eotJl

a. The effluent flow e_pressed as H3/day (HGD) is the 2_ hour

average flow averaged :onthl 7. It ie the arithmetic :can of
the total daily fl_we recorded durln 6 the calendar month.
_here monlcorlug requiT_ments for flma are specified in Part I

of the pc:talc the fl_ =ate values are z.,ported, in the "Average"
col_-_ under "_an_ity" ou the _'1_.

b, k'_e=e mnnleor_ng _eqniremeuts for: pH, dissolved oxygen or fecal
coilfc_-m ere spe©ifled -';.nPart f of the per:/t ¢_e values are

K_erally reported in _he "quali_y or Concen_ra¢icm" co]_mn on
the _u_.

_ee of" $m_ples

e. Compoo_¢e Sample - A "oompoelte sample" is any of the following:

(1) NOt less than gwa_ influent or effluent portions collected
ac regular iotet_el8 over a period of g ho_rs and c_posiced
in Fropor¢ion to flov.

(2) _ot less than four equal volume £ofluent or efglueut
portions collected over & period og 8 hours a_ intervals
proportlmml _o the fl_.

(3) "An ingluent or effluent, portion collected continuously
over a period of 2A hours at a ra_a proportional to the flo_.

b, Crab Staple: A "grab _wrle" is • s_gle iofluent or effluent

portion which is oo¢ * composite s_pla. The sample(s) shell be
eol|e¢_ed ac the pe_iod(e) mos_ representative of the to_l
dlaeha_e.

Cslc_lacio_ of Means

e. A_i_h_eetc Mea_: The a_it_a=etic me_n of any see of values ia
the e,mstion of the individual values d£v£ded by the _er
of individual values.

/

b° C_ecric Nean: The gamee_ie mean Of _y eec of values la the
root of e_e predu©t of the individual _alues vhere _ Is equal

to the n_ber af t_dividnel values. The gec_etrlc mean is

equiv_lele to the an_il_8 of _ha stigmatic mean of the logeritteus
of _hL i_divldual values. For purposes of oaleulatiu 8 the
8eome_ri¢ seen, _aluet of sero (0) 8hail be ¢euaider,td to be one (l_-

//
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I)T_-OUZ_ 81-M 0510 ,*io _oo_ *pn I_i c,ii i lJ ,o_ ,

t_A=f or orw(e_ oi Co_l_¢,m

CITf OF _QC?4P]IIS SARXTA] I(IIl SEI_YIC_

pTEkk _dO. IUP_LIESISERV_S OLJA_I4m_ [J_IT tRIO

CENEKAL PK_VIS_ON HO. _1 (_EHECOTIATION) ON DD

_S DELE'F£D,

CE_L F_OVISIOK NO_ 5 (OZSpUTES) _ OD FO_4 1

_ELETED AND TEE FOLL_WI_O CLAUSE Z$ INCO_OP, ATE

I_ LIEU TH_F_EOF:

nA_ 7-_03.12(_) DISPUTES 1_80 JllU,

I155.

_5r _S

BY IL__E F



I. THE FOLLOWING U_FSNSE A(_UIS£TION RECtIIATION (DAR) (FOI_IERLY A._PR),

1976 EDITION t CLAUSES WHICH ARE CNECIZED III THE BLDCK TO TIIE LEFT (3F TIIE
DAR I_EFERENCE ARE HEREBY INCORPORATED R'i REFERENCE IN TIIIS SOLICITATION/

CONTRACT WITI'I THE SAHK FORCE AND EFFECT AS IF SET FOR'/]I I?l IULL:

c ,usEs FOR OVEI ?'°9

OAR CLAUSE TITLE CLAUSE DATE

X 7-I03.16(a) CONTRACT WORK HOURS AND 197[ NOV

• X 7-103.28

X___ 7-10_.32

7-1903,41(e3

X 7 103.12

B. OTHER CLAUSES

SAFETY STAUDAPoqS ACT--

OVERTI b_ COMPENSATION

AFFIF,Y_ATIVE ACEION FOR 1976 >_AY

_ANDI CAPPED WORKER5

I)UI'Y FR_E E_ITI[Y-CAN^DIA]# i_77 APR

SUPPLIES

SERVICE CONTRACT ACT OF 1965 _979 5EP

(AS AH_NDED) (NOTE: TIllS

CLAUSE SUPPI.A?ITS GENENAL

PROVISION 16 OF UD FD_I¢ I155r)

CLAUSE TITLC

COVE RN_ N_ pROPERTY

(FTXED PRICE)

GOV ERN_ENT PROPE_fY

(FIXED PRICE)

C_ERNMENT PROPERTY

(S_ORT FORM)

LIMITATION CF LIA3[L[T7

LIHITATI_N OF LIABILrDI

SERVICE CONTRACT

DAR

7-10_.24(a)

__ 7-106-2¢(a)&(c)

_- 104 J+5 (a)

7-1912

2163 AI]_4Ays BLVD. , >_EHPII[S, TN 38114 AND WILL 3E FIJRNISHED UpON REQUEST.
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APPENDIX D

INTERVIEWS



TI_.I._:PHONE OR VI_tJIAL CONVERSATION RECORD

JI $1_OF u_O/CCI_^_ON: Ba_alofU_henmcdwttrf_eMal¢_tll tt ble_apl_lU'_'_13ep °l. I

IlqG'OMI_G CALL

pl AD DP_SS I PHONE NUMB_ &biD EXTF.NSION

p_R_QN CAI_ _r_ DIq_A2E I pttObrl_ _ER AND E_CTE/C$1AStN

II p_ONCATJrI_G I AD_

p _*._ Olq C_,1 t T.r. OFf, ICE

prod L Tnml

I FfflO/4E NIJ_ AI_ID EX"]'EI4$ ION II

014) 33147_7

I _O N_ t¢IJl_411_._, At,rKI ]E_:'i'_NS ION ]1

t_01) 4_93

s_Y oF CO_rV_.SArION: 1Vfr. Traut worked at the Depot during the e_.rly years of _ w_

then Drafted into the Army for three years (spem two years in New Guinea) and was rehired

into the Chemical Warfare SeCtion immediately aider the war's end. He was present during the

de_tructioa of the German Bombs and worked for MAT Spalan and ILT Pitimger. On the

German Bomb destruction he reca_ed the following:

The military handled all of the destvJmion except the _igging of the pits by the Facility

Engineers. The train was placed on the uaclcs in front of the two mag_rines (to the east) and

the entire area was roped o_ If the train was moved it wa_ only moved on that partieula_

siding. All destruction was done at Durra Field by military personnel, ci_li_n_ were not allowed
into that area. So he has no knowledge of the actuz3 locations of the pits. The area where the

boxcars were parked was tested eve/'/month (for a year) by his personnel with negative result.

]'fo Stated that after the war, MP's would rome to the Depot about OnCe a month with Ordnance

which had been ronfiscated from retatmlng service members. He wouin destroy the materials

in pits at Dunn Field eitherby demolition (e_ploslve) or by chemical reaction. The pi_ were

la_er covered up with bauxite storage.

FORM DA751



He a_tly got into an argument with MAJ $pahn over some bombs which were stored in

lqCl section 1. Maj Spalm thought the homb_ were empty and he thought they were filled 5001b

bomb_, lie took one bomb out to _ old large me¢ on Durra Field and disassembled it in front

of MAJ Spalm. "i_e bomb then dispewsed ino:D,_,3, oamlm_ents ov_ the area. He said all

kinds of people then got involved in g_tting the bombs shipped out to another loeafion_ He said

in all _ere wer_ probably around two hundrt:d of these bombs stored in section i.

I _ _l_ad about the burial of impreg_it_ on the east sid_ of Duan Field along the trees and fence

llne. I_ s)_),-d th_ reason was due to the larg_ number of burials alrea(ly pe_ormed in other
locations of Dram Field.

He did _ay that all burials were accurately rer.orded and given to the Facility Engineers. He

believed that the Quarmrmasmr Corps would be the lampea- of thes_ records. H_ had no

knowledge of any burials ever being done on the main depot.

He also tested flame th_wers. He said it was always done with NO 2 Diesel _nd then recharged
and put back into the system.

H_ also stated that he I_mew that items had been buried out at Millington "IN, north of M_mphis.

The site is used by the Navy and _n ammtmition plant. As a Prol_rty Disposal Officer (PDO)
he sent ¢lmrmeals the.re to be buried, l_Ie aLso believes o_anc¢ may be buried there.
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TELEPHONE OR VERBAL CON_C_ATION RE, CORD

96 367

DA_ 26 Oct 94

I[ SU_IEC'T OF COb_'m_SATION: Bmlal of _actm_tI Wcfffare I_atee;.t 11 iI i,,lemghi* I_ f_Jm,m I_pot I

II B_COM_G CALL

II p_SObl CALLING [ P,_DRF_S I PHOIq_ _ AND E2CFFJqSIO/./

pERSON CAI.LED OFFICE I PHONE NUMBER A_/D _,t_M SION

II OtJ'FGO_IG ChLL

ADDRF_$II 'p_=p_ob/C ,xr 1 I_G I

II .aEON CALLED I

i_ttl ]. Tmttt

Ir _tMs_

I pliOI_ E btlJiffBOI AI,rD EC/II'I$ ION II

t324) 351-8797

OFFICE I /'HONE NWMBI_. AND EXTENSION II

&01) 4_B_F]

s_v OF co_rv_.sA'noN: IVlr. Traut identified the siding where the German Bombs were

unloaded and then _oaded. This siding w_ east of the pond next two the two Chemical

Warfare Service igloos. He knew the bombs were taken to Durra F_d but not the location of

the pits.

He personally tested Fin-me Throwers against the middle of the northwest side of the curved

loading dock in Dunn Field. He used #2 diesel and then ieehargad the unit and placed it back

into stock,age. As far as he knew he wa_ the only person who tested the flame throwers.

He said the burial of the 86,000 pounds of CC-2 Impragmte was done first. The burial of the

3000,000 pounds of XX-CC-3 lmpregnite w_ done later, piobably in 1947. He identified the

area for the XX-CC-3 _ being along the east fence of Dunn Field in the northeast comer.

The area where he destroyed conventional ordnance for the MPs was in the southwest comer

of Dunn Field. He kept the caps and explosives in the two above ground magazines (Bldg_ SF2

& SG2).

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.
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St_,_a_._yOpeO_A_ON: I_. A_xderson recalled the bm3dng of Chemical Agent Identification

$_LS (CAI$) in Durra l_ield. At first they tired to send the bad CAIS to Pine Bluff, AK, but

wei_ told to destroy the sets in Memphis. H_ said that this _ done five or six time_ wi_h a

few def_tiw sets e_cb tim_. He also knew of the burial of the impregnite at Dunn field. He

did not recall exactly were i_ Dunn Field _h¢ burials took place, l:I_ did not recall any bmials

being done on the hill (picnic area). He _d no knewledg_ of any burials ever being done on

the main depot. H_ recommended talking to P_ul Tram, who he believed was still alive.
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S_MM_a_yOF C_K_._A_ON: Mr. Anderson te_ailed the burying of Chemical Agent Identification

Sets (CAIS) in Dunn Field. He idct_tified an area just we.st of the main track into the Depot,

about halfway between the north fence and the TVA lines. He _aid that they were buried intact

but that the conmnts were only simulated agents for the training of soldiers. He was unsure as

to how ma_y sets were buried this way.

He also recalled the burying of XX-CC-3 lmpregnite in the same general area, either in 1955

or 1956. He said that shortly after the burial the gnaund started gi,Ang offa smoke due to the

decomposition of th_ Impregnite. He also indicated that DANC, Chlorinated Lime and RB195

were also probably burred in the same area.

The same area was used to test engineer heavy equipment (dozers, scrapers, etc.) aSter it was

repaired by the Depot's heavy equipment shop. He said that the _urface soil has probably been
moved around at least a h_mdred times.

More recently the area was used to sto_ vehicles from a Memphis reserve unit whiin their

armory was undergoing repairs. On weekends, mechanics would come in a_d work on the
vehicles.
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TIll F.PHON_ OR VERBAl, CONV]_,SATION RECORD I_ATE 10 Nov 9'*

[I $ LIBI ECT e F C OI'IVE_q AT IDN [[

Mtm_hia _ftmm DCp_

II INCOMB4G CALL II

ADDR,_$ I PtIONE N UMBEP. AND EXTEN$ ION II

IIP_.SOBC_D IO_CE J PHONE N UMBE2_ AND Ex'rE_$1ON II

II Ord_3 O_'_ O CA//, II

p_.qON C AT T r_G .,XDDig _q $ I pH ONI_ _ #MD l_4T_'l$ ION II

"_or_t* Mu r_ll COl_, 014) 331_7_

_l p_.SONCALI*_D I OFFICE I FHON_ t.'XJMBERAND _g'i'_,NSIQN II

]0_t, F Catperaer (Free) _ (205) 396_245

$LrlVIMARy OF CON',_ EILgATICN:

Mr. Ca.,penler was pa_ of the detail unloading the boxcars on the raft siding. He was part of

the detml from Edgewood Arsenal _md did not know much about the depot. On the second day,

he was burned by Mustard duc to a hole in his pant leg. He spent the rest of the rime in

Memphis at the 4th Ferry Command Hospital at the Memphis Airport.

He did recall that the.r ¢ was a small pond beside the siding. He said the bombs that were leak_g

were placed on a thick and taken to anther area, which he thought was close by and on the

Depot. lie said that if he was at the siding and looking towards the pond, the truck disappeared

to his nght
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"] :_:lV.PHONE OR VERBAL CONVERSATION RECORD DAm 21 NOV 94

I SUBIECT O_ CCtNVER_ATION II
_,ffcmpl _ar 1_46

]1 _COMB4G CALL I

II p_ORCALL_4G I /_13DRJF._ I PBON_]_TUN_E31AND_$TCtN I

pERsOt4 C&LLED OFFICE I pHONE _ AND _TI:N$ION I

II Ob'lXT, O_4G CALL I

II PERSON CALLINO I AODR£_$ I _ONE NI_M_.I_qI) EXT_N$ION I

Corp, of En#r_n 014) 331 $7S7

II P_SO/_IJ_I FD I OI_ICE I P1tO21£ NIJMB_R,_rL)I_:'T_I$1ON I

Ni_d, WA g$033

(_) 6_3735

Gm_ V_ey, _ B1614

$IJMMARy OF _'_/_SATION:

Mr. Pittenger was a CWS Officer a_signed to Memphis Depot during 1945 and 1946. His

primary duty was to check on other posts, camps and activities which the Memphis Depot

supported. He spent most of his time traveling and would check stoekage levels and rates of

usage, then make recommendations.

He was at the Depot when the ualn cars were first brought onto the depot. He was part of the

initial inspection and unloading. When the Army Personnel from Edgewood Axsenal arrived and

took over the operation, he returned to his normal duties. He was checked for Mustard burns,

but does not remember actually being burned. He did not recall that any of the bombs had been

buried and did not recnll 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 (CA1S). He also stated that he had met

a CWS Officer that had been stationed at Shemya, Alaska and had used CA1S shipping

containers to ship booze to another CWS Officer.
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Heavy equipment operator at Memphis
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gravel road at that time, and it was relatively inpasslble in
the winter ti_e. He also indicated that no trucks were allowed

•_-', to cross over the old Watklns Street bridge. He indicated that
' ! there were notices posted on the bridge which said 5 tons limit
T" and no trucks allowed. He indicated that it would have been

very difficult to get a semi-trailer down Steele Street. He

indicated that any dru_$ and the like use to go 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

96 373
This is an; interview conducted by telephone at approximately

1400 hours, 21 Feb 80, with a Mr. Leonard groyden. Other informa-

tion pertaining to Mr. Broyden is contained on the personnel
contact for_. The interviek was conduetqd as the result of obtaining
Mr. Broyden's name from Hal Morris in the Shelby County Health
Department. I called Mr. Broyden at his •home to discuss the

alleged dumping by blallory, Mr. Broyden worked at Mallory for

a short time before going zo work at Memphis General Depot on

Airway goad. He was a troubleshooter for the Memphis General

Depot, and 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 was 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 He_Lphis General Depot on Dunn Road. However, this location
has been covered up with bauxite ore. He indicated that he was

very familiar with the Prayser area in the 195Ors and he had

lived out there. He used to hunt birds and he knows of no dumps
out in the area. He indicated that the Steele Road was a little

the Hollywood dLLmp was a clty opera ted activity, and there was

black man at the gate who used _o control the entry. He remembers

they had t_o D-7 dozers on site, and they were operated by city

operators. He also indicated tha_ Mallory did not ¸have any bulldozers.

Memphis General had dozers and provided heavy equipment support
of that nature ta 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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Co_cial Appeal, Z_day l& July 19A6 _6-"
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NAZIWAR6ASSEEPS

Bombs Leak, P=ison Fumes1

Are Freed At II_fl Siding _

_.MORY, Mfaa _ M.--A ¢_-J

]¢r_ Df msp_ur_ C,=r_tan m=_!'

Lhe hee.r_ o_ t_v_m _TI _ve

"the ©aptuxed bOeL_ ¢_ route _o i

• 0 ._rmy prOBe pvmzc[ tm _[l!

car L_st weJ ¢_¢ _ & txeJCbt!

mtr,_L

I

_ie_ equipped _ _ _e_lcs_

I

_me ¢_, In l_q_ _ dripped:

C_.pL _aI_h _ae_ of the MLB-;

p_ ¢_i_paccbed a dn_l o£ I_ men i

_Rr(are Serve _. _ _L_ne i

f_vm Ed_ew00_, • _d_ _ tmke
_r_ ¢1 the SKl_

_up's bos_i_ P.f m_9_ _,tet
ze_ei_g prelim_ t:_e_t by
Dr. Job_ _U_L_. _r_m_ .t_ 7
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Press-_cL_sr, _ond=T 15 July 19_6

Gcmmercial Appe_l, Tuesday 16 July 19L_

TEST FOR _AS -- Two "_d_em o_ Army ]e_[;n 9 in • Cr_it_f ear near Am¢_ _[

C_=al Wir_=re $e_i_o h_" fro" v_po _z_d J©_ ©f unloading _s ar_ gol.q _e_n_--

_11 orl German _o_o1_ 9_$ _or_alne_ in • _0,_5 a nlg_f_r many '_ort_r_ iu_l

_e_h÷_r hol_ af T_eodore, A[_. Na_'a_Am- _um_. --_,= _=,_*r_
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Figure # 1

Igloo Area on the main depot - looking soutwest,

Figure # 2

General area of Dunn Avenue Area where German Mustard Bombs

may have been destroyed.

F-I
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Figure # 3

Dunn Field Area of Dunn Avenue Area - looking northwest.

Figure # 4

Closer view of the Dunn Field Area of Dunn Avenue Area

- Iooldng northwest.

F-2
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Figure # 5

Curved Loading Dock, Dunn Avenue Area looking South.

Figure # 6

C[oser view of the Curved Loading Dock, Dunn Avenue Area

- le_kJng Soulh.
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18 Apr 94

p=evious editions obsolete

RISK ASSESSMENT PROCEDURES FOR

OBDNPd_CE AND EXPLOSIVE WASTE (OEW) S_T_S

Site

Site
DE$_? Project #_ - Organization _ I . o
Date Complete_ II _)AAJ q_ RA_ Scot! _L_

OEW KISK ASSESSMENT:

This risk agsessment proc_ure was _ovelo_d in accord_/_ce with HIL-SeTD
882C and _ 385-10. The SAC s_ore will be used by CEHND to prioritize th

remedial actlon at Formerly USed Defense Sites. The OEW rLsk assessment

should be based upon best available information resulting from re¢0rds

searches, reports Of E_los_ve Ordnance Disposal [EOD) detachment actions, and

field observations, imte_v,ew,, and m.asurem'n_s- Th,. _nformati°ni_e_s_ to
assess the risk involved based upon the potential OEW hazards ident

th_ site. Ths risk _sses_est i_ _m_sed of tw_ facto_s_ hazard _ev_r_ a_d

haz_z_probab_l_ty. _ersonnel involve_, in visits, t_ potential OEW sit_s. .
should view the CEH_ videotaFe entitled -A L_fe Threatening Encounter. OEW.

part _. _- Hazard severity categories are defined to provide

a qualitative measur_ of the worst credible mishap resulting from personnel

_xp_sure to various types and quanti_ies of unexploded _rdnance items.

TypE OF ORDNANCE

/_£rcle all values thst a 1

A. conventional Ordnance and Ammunition V ALoE

Medium/Large Caliber (20 mm and l_rger)

B_m_bs, Explosive i0

Crenades, Ban_ and _ifle, Explosive 10

La_dmines, Explosivs i0

Rockets, Guided Missiles, Explosive i0

Detonators, Blasti_g Caps_ Fuze$_ Boosters, Bursters

BO_%bS, practice lw/s_tting chazges) 6

Grenades, Practi_e (w/spottin_ charges) 4

Lan_h_ines, practice (w/spet_ing charges) 4

Small AZ_S (.22 cal - .50 cal I l

Conventional Ordmance and Ammu_itio_ /_

Iselect the laroest si_ol_ value)

What evidence do you have r_gardi_g conve_tional OEW?
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D. Bulk Propellants [Not an integral part of rockets, guided missiles, or

other conventional ordnance; unoontainerized{ V_LU E
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E. Chemical Warfare Materiel and Radiological weapons

V_UE

Toxic Chemical Aggnts

(Choking, _erve, BloC4, sliste_)

War Gas Identification Sets

Radiological 15

S
Riot Cantrol Agents

(V_iting, Teas) _

Chemical and Radiological tselect the largest sinole valuel

What evidence do you have of chemicai/radiologieal OEW?

===_-=== ====_---_==--====== -_== ===--===-_=== === ==--====== ====== =

TOTAL HAZA_ S_RITY VALUE

(Sum Of Laroest Values for A throuoh E--Max£mum of 611
Appi_ this vi_ue to TablQ 1 to dQtermi_e Haza_ Sev_rlty Catego_.

TABLE 1

HAZARD $_VERITY*

Description CaneqorY Hazard Severity Value

CATASTROPHIC _ 21 and g=eater _°_

CRITICAL _I iO to 2Q

M2_CIN_ _II 5 to 9

N_LXGIBLE IV 1 _o 4

0
**NONE • --

* Apply Hazard Severity Categocy to Table 3.

**If Hazard severity Value is 0, you do not need to c_mplete Part If. proceed
to Par_ Ill and use a RAC score of 5 to determine your appropriate action.

RAC Worksheet Page 3
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Part El. Hazard probability. The prQbability that a hazard has been or will

be created due to tb_ preBe_ce _Nd other ratod factcrs of unexplode_ ordnance

or explosive materials on a formerly used DOD site.

AREA, EXT_NTI ACCES$1HILITY OF OEW 8AZAP_

circle all v ues tb_t a

A. Locations of OEW Hazards
VALUE

On the surface 5

Within Tanks, pipes, Vessels 4

or Other confined loca_ions.

Inside walls, ceilings, or other 3

parts of Buildings or Structures.

Subsur face

Location (Selec_ the sinole larcest value_ 2-

Wha_ evidenc_ do you have regarding location of OEW?

B. Distance to nearest inhabite_ loca_ions or structures likely to bo at risk

f_om OEW hazard (r_ads, parks, playgrounds, and buildings).
VALUE

Less than 1250 feet

1250 fee_ to 0.5 miles

0.5 miles to 1.0 milm

1.0 mile to 2.0 miles

Over 2 miles

Distance Select o sin le far _st value

4

3

2

1

What are _he nearest inhabited structurQs? _.I_2_/,3_'/t_- /-_0,_'_

RAC Wortsheet-Page4
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C* Numbers of buildings within a 2 mils radius meBsured from the OEW hazard

area, not the installation boundary,
VALUE

26 and over

16 to 25 4

iI to 15 3

6 to lO 2

i to S i

O O

Rumbmr Of Buildinqfl Se ec_ the sin le let est va ae

Narrative

D. T_eB of Buildings (within a 2 mile radius)

Educational, Child Care, Residential, HospitaLs,

Hotels, Commercial, ShOpping Centers

industrial, Warehouses etc.

Agricultural, Forestry, etc.

Detention, COrrectional

No Buildings

T_pes of Buildings (Select the largest sinule val_e)

Describ® ty_s cf buLldlngs _n _he area*

VALUE

4

3

2

SAC WorksheeI - Page 5
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E. Accesslbi[ity _0 site refers to access by humans to ordnance and explosive

wastes, use the following guidance:

_IER VALUE

NO barrier Or security systems 5

Barrier is incomplete Is.g., in disrepair cr does not 4

completely surreund the site). Barrier is intended to

deny egress from the 81ter as for a barL_d wire fence

for grazing.

3
A barrier, (any kind of fence in good _epair) but no

separate _sans to control e_try. Barrier is intended

to deny access to the sitg.

Security guard, but no barrier 2

Xsoieted 81te

A 24-hour s_L'ceillanee system (e.g*, 0

tslevisioa monitoring or su_veill an0e

by guards ar facility personeell which

co_ti_uo_sly _onitor8 a_d controls entry
onto the facil_ty; or

An artificial Or natQral barrier (s.g.,

e fence combined with a cliff), which

completely surrounds the facility; and
a _ans to c0ntrol ent_'l at all t_s_

through tho _ates cE 0thsr e_tra_ess _o

the facility (e.g., an attendant, television
mDnitors_ [DCkS_ e_r_nsea, er centrolled

roadway access to the facility}.

Accessibility /select the sinole laroest velusl

Describe the site accessibility. _2C-E_

F. Site Dynamics - This deals with site c_nditlens that are subject to change

in the future, but may be stable at the prement. Examples would be excessive

soil erosLon by beaches or stre_s, in_rssslng lan_ developmemt that scald
reduce _istances f_om the site to inhabitated areas or otherwise lncrease

accsssability • VF_L_E

Expected 5

Non_ Antielpa_ed
I

Site Dyn_ie6 Se ect lar est valu_

RAC Wotksheet - Page 6
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TOTAL KAZA_D PROBABILITY VALUE . 30

_m Of Largest Values fee A throuah F--Maxlmum of )

_pply this val_e to Haznrd prQbability T_ble 2 to determine

Bayard Probability Level. -

TABLE 2

MAZABD pROBABiLITY

Level Hazard probability V_lue
Description _ ..................
.......................................................

FREQUENT

pROBABLE

OCCASIONAL

REMOTE

IMPROBABLE

A 27 or qroBter

B 21 to 26

D 8 tO 14

E less than 8

............................................................................

* Apply Hazard Probability Level to _&ble 3,

RAC Worksheet - Page 7
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part _II. Risk Assees__en__ t- The rimk assessment value for this site ie

determined using the fullowlng Table 3. Eater with the results of the hazard

probability and hazard severity values.

TASLE 3

Severity

Category:

CATASTROPHIC I_ l • _ 3 4

CRITICAL II 1 2 3 4 5

MARGINAL III 2 5 4 4 5

NEGLIGIBLE IV 3 4 4 5 5

RISK ASSESSMENT CODE IRAC)

RAC 1 Expedite INPR, recommending further action by CEKND - immediately

call CEHND-ED-SY--c_ercial 205-955-4968 or DeN 645-4968.

Hig h priority on completion Of INPR
Recommend further action

by CEHND.

RAC 3 Complete INPR - Recommend further action by CEBND.

RAC 4 C_mplete INPR - Recommend further action by CEH_D.

RAC 5 Usually indicates tha_ no further action (NOFA) is necessary.

Submit NOFA and RAC to CEH_.

=== -=== =======_== ==-_== ==_==== ====== ========== ====== ===

Par_=_V. _ative. S_ize th_=documente_videnc_=that supports thi: =

risk assessment. If no documented evidence was avail-

able, Ixplaln all the assumptions that you made.
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B. pyrotechnics IFor mu,Itions mot described above.)

Munition (Container) Containing

White phosphorus (WP) or other

Pyrophoric Material (i.e.,

Spontaneously Flammable}

Munition Containing A Flame
or Incendiary Material (i.e., Napalm,

Trietbylaluminum Metal Incendiaries)

Flaroe, Sign_lsr _h_ulatorsf Screening

Smoke_ (ether than WP)

pyrotechnics (select the larQest sinule valuel

What evidence do you have regarding pyrotechnics?

VALUE

i0

4

/

C,
uncont ainerized. )

Bulk High Explosive8 (NQt an i_tegral part of conventional ordnance;

VALUE

primary cr _.itiating Explosives

(Lead Styphna_e, Lead Azide,

Ni_roglycmrin, Mercury Azide,

Mercury Fulminate, Te_racene, etc.)

Damoli_ion Charges

secondary Explosives

(pETN, Compositions A s B, C,
Tetry_, TNT, RDX, HMX, HBX,

Black POWder, etc.)

Military Dynamite

Less Sensitive Explos£ves

(Ammonium Nitrate, Explosive D, mtc.)

High Explosives ISelect the largest sinale value_

10

10

8

6

3

• What evidence do you have regarding bulk eXplosiVeB?

D. B_ik propellants (Net an integral part of rockets, guided missiles, or
ather conventic_al ordn_co; u_co_ainerized)

VALUE

Solid or Liquid PrOpellants

Propellant s

What evidmnce do you have regarding bulk propellants?

6

RAC Worksheet- Paoe 2
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E. Chemical Warfare Materiel and Radiological Weapon_

VALUE

Toxic Chemical Agents 25

(Choking, Ne_s, Blood, 81ister)

Wa_ 6as Identification Sets 20

Radiological 15

Riot Control Agen_B 5

(Vomit £ng, Tear) /

Chemical and Radiological Sele the est sin le v ue

What evidence do you have of chemical_radiological OE_

_=__====_=========_===========_=======-_====_========_=======_====_=======

I
TOTAL HAZ_/_ SZ_ERITY VALUE

[S_m of Larqeet Values for A throuqh E--Maximum of 611
Apply thi_ value to Table i to determine Eaza_d Severity category.

**If Hazard Severity Value is 0, you do not need to complete Part If, proceed

to Part III an_ USe a RAC Score of 5 tc determine your appropriate aetlon.

RAC Worksheet - Page 3
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Part If. Mazard _- The probability that a hazard has been or will

b8 created due to the presence and Other feted factors of unexpl_ed ordnance

o2 explosiv8 materials on a foz1_e_ly used DOD site*

AP_A. EXTENT, ACCESSIBILITY OF QEW HA_ARD

C" cle all values th a 1

A. Locations of OEW _azards
VALUE

On the surface 5

Within Tanks, pipes, Vessels 4

or Other confined locations.

Inside walls, ceilings, or othe_ 3

parts of Bui_dlngs or Structures.

Subsurface

2_
Location fSelect the sinule laraest valuel

What evidence do you have regarding location Cf OEW?

B. Distance to nearest inhabited locations or _r%letur_ likely to be at risk

fr_ OEW hazard (roads, parks, playgrounds, and buildings}.

Less than 1250 femt

1250 feet to 0.5 miles

0.5 milss to i-0 mile

1.0 mile to 2,0 miles

Over 2 miles

Distance Select t e sin le ar est value i

What are the nearest inhabited mtructures? 6 f-6 r,- 5L7O

V_J_UE

©
4

3

2

1

RAC Worksheet - Page 4
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Cm _u_er_ of b_i_dings within a 2 mile radius measured from the OEW hazard

area, not the installation boundary.

26 and over

16 to 25

ii tQ 15

6 to i0

I to 5

0

Number of Buildings (select the _inale larssst value)

Narrative

VALUE

4

3

2

I

0

S

D. Types of Buildings (within a 2 mils radius)

Educational, Ch£1d care, Residential, Hospitals,

Motels, commercial, Shopping Center6

Indu6trlal, Warehouse, etc.

Agricultural, ForeBtry, ere.

Dete_tie_, Correctional

NO B_ildin_s

Type8 Of Buil_ngs (seLe¢_ the lar_eot single value_

Describe _ype8 of buildings in the area.

VALUE

4

3

2

0
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VALUE

4

2

1

0

F. site Dynamics - This deals with site conditions that are subject to change

in the f_ture, but may be stable at the pre£e_t. Exa_ple_ would be excessive

soil erosion by beaches or st_e_s, increasing la_d development tha_ could

redone distances fre_ the site to inhabitated aroa_ or o_herwiss LDcr_a_e

accessability.
VALUE

$

,/
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Ssverity

Catsgory:

CATASTROPHIC I 1 1 2 3 4

CRITICAL II 1 2 3 4 5

MARGINAL IIl 2 3 4 4 5

NEGLIGIBLE _ 3 _ 4 5 5

R_SK ASSESSMENT CODE (RAC)

RAC 1 Expeditu INPR, re_o_ending further a0tion by CEHND - I_ediatQly
call CEHND-ED-SY--c0mmerclal 205-955-4968 or DSN 645-4968.

RAC 2 High pEiority on completion of INPR - _eco_end furthQr _¢_icn

by CEdeD.

_AC 3 Complete INPR - Reco_nend further action by CEHND*

RAC 4 Complete INPR - Recommend further action by CEh_D.

RAC 5 0sually indicates that _o further action (NOFA) i£ necessary.
Submit NOFA and _C te CEHND.

=================================== _ ===================================

part IV. Narrativo. summarize the documented evidence that supports thzs
risk assesm_ent. If no documented evidence was avail-

ahlB, explain all the assumptions that you made.

RAC Worksheet - Page 8
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MEMPHIS DEFENSE DEPOT

REPORT DISTRIBUTION LIST

Addressee

Commander, Memphis Defense Depot
Environmental Office

2163 Aiz_vays Btvd.

Mcmphls, Tennessee 38114_5000

Commander, U.S. Army Engineer Division

Huntsville,A1 iN: CEHND-pM ED

P.O. Box 1600

Huntsville,ALabama 355074301

Comm_mder, U.S.Army Chemical Materiel Destzucdon Ag_cy

Arm: SFLL-NSM, BMg. E4585

Aberdeen Proving Ground, MD 21010

Commander, U.S. Army Chemical & BiologicalDefcnm Command

Atm: AMSCB-CP_, Bldg. E5183

Aberdeen Proving Ground, MD 21010 5423

U.S. Army Tcchnical Center for Explosives Safety
A_n: SMCAC-ESM

Savanna, IL 61074-9639

Copies

4

1

l

1
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