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l.O [ntroduelinn

I.l Authorkv

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

Liability Act (CERCLA) 42 USC 9601 et seq. Ordnance and explosive wastes are included

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

In 1983, Public Law 98-212 established the Environmental Restoration Defense Account

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

Department of Defense (DeD) active installations and formerly used properties. The DOD

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

and formerly used properties. The Secretary of the Army assigned this mission to the Corps

of Engineers (USACE) in 1984.

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

of CERCLA, including some directly related to dEW contamlnation. 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 as detection and

disposal of unexploded ordnance) which creates mn 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 "imminenl

and substantial eedangermem" is found el:

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

the United States _nd under the jurisdiction of the Secretary of Defense.

R. 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 lime of actions leading to contamination.

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

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

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

organizational structure and procedures for remedial aefons to be taken in response to the

presence of hazardous substances, pollutants, and contaminants at a site. Section 105 of the

1980 CERCLA states that the NCP shall apply to all response actions taken as a result of
CERCLA requirements.

1"he March 1990 National Oil and Hazardous Substances Pollution Contingency Plan given in
40 CFR parl 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 AptSl5, 1990,U.S, Army EngineerDivision, Huntsville (DSAEDH) wasdesignatedas
the USACE MandatoryCenterof Expertise(MCX) andDesign Center for Ordnance and

Explosive Waste (OEW). As the MCX and Design Center for OEW, USAEDH is

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

OEW remediations required by CERCLA, USAEDH will also design and impfomenl OEW

remediadon programs for other branches of the Department of Defense when requested.

!,2 Subie_et

Memphis Defense Depot is located in Memphis, Tennessee approximately six miles Southeast

of downtown Memphis and two miles northwest of the Memphis International Airport.

This Archives Search Report (ASP.) compiles information obtained through historical
research at various archives and records holding facilities, interviews with persons associated

with the site or its operations, and personal visits to the site, All efforts were directed

towards determining possible use or disposal of chemical warfare materials on the site.

Particular emphasis was placed on establishing the type (agen0, muin_ons or container,

quantities and area of disposal. Information obtained during this process was used in

developing recommendations for further actions at the site.

.1.4 Scooe

The scope of this ASR is limited to burials and disposals performed by the Chemical Warfure

Service (CWS) in association with Memphis Defense Depot.

®
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2.0 Conclusions and Recommendations

2.1 Conclusions

95 5

Main Deoot Area

No evidence of the burial or destruction of Conventional Gaxinanee or Chemical Warfare

Materials on the main depot eoald be found. The pistol range has been removed, The area

where the boxcars containing German Mustard Bombs, whinh leaked Mustard onto the

ground was decontaminated and lested with negative results fo_ a year.

Dunn Avenue Arfa

All records indicate that only the Durra Avenue Area was used to destroy or bury,

Conventional Ordnance or Chemical Warfare Materials (CWM). The first known destruction

of CWM i_ in 1946, with the neutralization/destraetion of the German Mustard Bombs. The

last known destruction is the burial of Chemical Agent Identification Sets (CAIS) in 1955 or
1956. Between 1946 and 1956, other chemicals assoeiatnd with the Chemical Warfare

Service were also buried. These inalnde Impregalte (both CC-2 & XXCC-3),

Decontamination Agent, Non-Corrosive (DANC) and RMI95. Most likely contaminated or

low grade Chloride of Lime was also buried in the Dunn Avenue Area. Conventiohal

Ordnance was also destroyed in the Dunn Avenue Area following World War II.
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2.2 R_O mnm_fi

Recommend no further actions for the Main Depot Area.

The Pistol Range was close Io other Facilities that would have precluded its use for aay

exphisD¢ ordnance. Most likely h was used only as a pistol range and c_casinnally rifles

may have be_n fired on the range. The small depth of the range would have eiimlnated any

serious rifle marksman_Mp trmeing. There are no r_ords covering the removal of the

range, but given the above use, it is extremely doubt1 there is any ordnance or Chemical
Warfare Materinl b_ at this location. Ground samples may show a higher level of

Copper and Lead from the boUe_ used on the Pistol Range.

Th_ axea of the Depot where _ train was sided with th_ leaking Germaa Mustard Bombs

was thoroughly d_contaminated. Repor_ indicated that ms _con as Mustard was spotted

in_ng on the ground it was immediately neu_'_liT_l with either DANC or Chlorinated Lime

slul_'. The enfir_ area was checked the following year for any txace_ of Mustard.

Th_ RAC Worksheet gave a RAC 4 sco_. Given tbe low probabili_ 7 of explosive ordnance

ever b_ng _d on the l-_nge and th_ lair removal of/he _ange, r_ommeed a

P_&C 5, no further action be used.

nunfl Avenu_ Ar_._

There is a risk that uncxpl_led Conventional Ordnanc_ may not have been properly disposed

of in the Dunn Avenue Area (Map 3, _ A). ']:he possibility exlaL% that others may have

disposed of conventional ordnance in the pits used by Mr. "lb-aut of the Chemical Supply

Section. Mr. Traut used the area to dispos_ of Conventional Ordnance, which was

confiscated from returning servie_ members and brought to the Depot by the local Military

Police.

There may be Mustard reainue in the trench/pits ased in thB destruction of the German

Mustard bombs. The draining of the bombs may not have removed all of the Mustard from

the ca_ 1. The us_ of dynamlto to detoriRte the bursters may rtot have r_moved may residue

Mustard. The final burning of all materials in the treach/pits using fuel oil would not have

produced the temperatures necessary to cause the Mustard to be incinerated.

tTbe draining of Mustard from bombs in a test at Black Hills Depot, only resulted in

6_5% being drained. The rest remained in the casing until incineration. Given the higher air

temperatures in Memphis during july) a lower percentage of residue wouM be gxpecled.
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The remains of any Chemical Agent ldenbfiea6on Sets (CAIS) intact in Dunn Field

(Map 3, Area B and possibly Are:a A) may still contain Chemical Agents in glass vials.

Vials which were broken at the time of burial may also present a danger, along with
contaminated soil.

The burials of Impregnite, Chloride of Lime, DANC and RHI95 may present a Hazardous

and Toxic Waste problem, but not a Chemical Warfare Materiai problem.

Any sub-surface type activities in the Dunn Avenue Area, should consider both the

Conventional Ordnance and Chemical Warfare Materials reported above.

The RAC Work.sheet gave a RAC 2 score. Concur with this scoring. The area is fenced
with controlled azcess. All known hazards are buried.
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3.0 Evaluation of Ordnance and Chemical Warfare Materials Contamination

3.I MAin D_pot

The Main Depot has four areas that have an ordnance association. They are the pistol range

area, the area used during the 1946 German Bomb Destruction and the two areas used to test
FliL_ethiowers.

The Pistol Range was ulose to other facilities that would have precluded its use for any

explosive ordnance. Most likely it was used only as a pistol range and occasionaily rifles

may have been fired on the range. The small depth of the range would have uliminated any

serious rifle marksmanship t_inlng. There are no records covering the removal of the

range, but given the above use it is extremely doubtful there is any ordnance or Chemical

Warfare Material h_7_r4 at this location. Ground samples may show a higher level of

Copper and Lead from the bullets used on the Pistol Range.

The area of the Depot where the Wain was sided with the leaking German Mustard Bombs

was thoroughly decontaminated. RepoRs indicated that as soon as Mustard was spotted

laying on the ground it was immediately neutralized with either DANC or Chlorinated Lime

slurry. The entire area was checked the following year after for any traces of Mustard.

Further testing for the presence of Mustard or its breakdown components would probably

condnue to give negative tests.

The two areas identified as being used to test Flamethrowers do not present an ordnance

hazard. The only hazard would be from the residue of the burned diesel fuel which was used

in the testing process.

3.2 Dunn Avenue Area

There are ninny areas in the Dunn Avenue Area which contain k_own burials and

destructions. There may be morn buriais/destraction areas which were not captured by the

Archives Search Report process. Extreme caution should be used in any intrusive type

operations in Areas A, B & C identified on Mzp 3 of this report. Known and probable

disposals arc discussed in later paragraphs.

The remains of conventional ordnance which was destroyed or partially destroyed is in pits

located in Arca A. This includes at least one mortar round, smoke pots & hand grenades

(smoke) and other conventional ordnance not specified in interviews.
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The remnantsof four 250 KG and twenty five 5(]0 KG German Mustard Bomb Casings are

hlcated in either the cove.rod up trench used m neutralize the Musta_ci or in the covered up

pit used to destroy the bursters in the bombs _. The trench and pit also contain the remalns

of dunnage and clothing which was bumod due to Mustard contamination. The trench and

pit are assumed to be in Area A (Map 3).

The remains of Chloreiatod Lime buried in three trencbos in Area A (Map 3).

The remains of 86,100 pounds of lmpregnite (CC-2), is buried in a single trench in Area A

(MAP 3).

The remains of 300,000 pounds of lmpregnite (XX-CC-3) is located in two trenches in Area

C (Map 3).

The remains of an unknown quanfty of Impregnite (XX-CC-3) is located in one or more

trenches in Area B (Map 3).

The remains of 32,636 pounds of Acetylene Tetraehhiride in one or more trenches in Area A

or B (Map 3).

The re.mains of an unknown quantity of RHI95 mosl likely buried in Areas A or B (Map 3).

The remains of Chemical Agent Identification Sets (CAIS) either broken up and neuWalJzod

with Chlorinated lime or thrown in to the trench "in tact" axe located in Area B and possibly

Area A (Map 3).

The area identifiod as being used to test Flamethrowers does not present an ordnance b_rd.

The only hazard would be from the residue of the burned diesel fuel which was used in the

testing process.

Although not documented, there exists tho possibility that Gas Mask "canisters" may have

also been buried in the Dunn Avenue Area.

®

_'I_¢ documents indicate that only the 250 KG bombs bad bursteas and that these were

destroyed using dynamite. R is not known if all twenty nine bombs wen: actually chcckod or

exploded.

3-2



MAPS/DRAWINGS

4.0





• I



N





95 15

RAC WORKSHEETS
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B. Pyrotechnics (For munitions not described above.)
VALUE

i0
Munition (Container) Containin@

White phosphorus (WP) or other

Pyrophorlc Material (i*e.,

Spontaneously Flyable}

Munltio_ Comta£nin_ A Fl_e

or Incendiary Material li.e.* Napalmt

Triethylaluminum Metal Incendiaries)

Flareg, Signals, S_lators_ Sc£ceNinq

smokes (othec than WP)

pyrotechnics ISelect the is_aeat sincle valusl

What evidence do you have regarding pyrotechnics?

C. _Ik High Explosives (Not an integral part of oonventlonal ordnance{

uncontalnerized.)

6

VALUE

10

6

3

Primary O_ Initiating Explosives

(Lead Styphnate, Lead Azide,

Nitroglycerin, Mercury Azide,
Mercury F_lminat_r Tetrace_o, etc.)

Demolition Charges

Secondary Explos£ves

(PETN, Com_sitions A, B, C,

Tetryl, TNT, RDX, HMX, HBX,
Black powder, etc,)

Military Dyn_itc

LeSS SenSitive Explosives

(Pml_onium Nitrate, Explosive D, etc.)

High Explosives 4Select the largest sincle valuel

10

8

What evidsnce do yo_ have reqarding balk explosives?

D. Bulk Propellants (Not an integral part of rockets, guided missiles, or

oth_ conventional o_dnaace; _nco_talnerized} V_E

Solid or Licp/id Propellants 6

propellants

What evidence do you have regarding bulk pEepellan_s?

RAC Worksheat- Page 2



E. Chemical Warfare Materiel and Radiological weapons

18

VALUE

Toxic Chemical Agents

(Choking. Nerve, Blood. Blister)

War Gas Identiflcat£o, sets

Radio[ogical 15

Riot Control Agents 5

{VCmlting. Tear)

Chemical and Radiological IS_lect the Isr_est sinule valuel

What evidence do you have of chmmical/radiological OEW?

=====_======_==============H==--=================_===========================

TOTAL _L_ZA_D SEVERITY V_LUE

ISVm of Larae_t Values fcr A throuah E--MaMimum of 61)

Ap_ly thls value to TabiQ I to dotez_aine Hazard severity Categoz_.

TABLE 1

NAZAp_ SEVEBITY*

De_criptio_ Category Ha_a_ severity Value

CATASTROPnSC Q IJ 21 _.d q_ea:e=

CRITICAL II i0 to 20

p_RGIN_ III 5 to 9

_EGLTGZBL E IV 1 to 4

**NONE 0

* Appiy _azard S_ve_ity Categoz_ to Table 3.

• *if Hazard Severity _alue is 0, you do not need to C_mP ietm Part II- Proceed

to part Ill and use a RAC Score of 5 to dot_ine your appropriate aeries.

RAC W_ksheet Page 3
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C. Numbers of buildings within a 2 mil_ radius measured from the OEW hazard

area, not the installation boundary.
VALUE

26 _nd ovQr

16 to 25 4

ii to 15 3

6 to 10 2

1 to 5 I

0 O

Number of Buildingo (Select the sinale laruest val_el

_arrstive

D. Typ_s of Buildings (within a 2 mile radi_s)

Educational, Child care, Residential, Hospitals,

Heteis, Co_ercial, Shopping Centers

Industrial, Warehouse, _t¢*

Agricultural, Forestry, QtC.

Detention, Correctional

NO Buildings

Types of Buildings S_ ect the lar _st sin le value

Describe types Of buildings in the area.

VALUE

4

3

2

0

RAC Worksheet - Page 5
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TOTAL HAZARD pROHABILITY VALUE

ISum of LarQes= Values foc A throuQh F--Maximum of 301

Appl_ this value to _azard Probabillt¥ Table 2 to determina

Hazard Probability Level.

TABLE 2

HAZARD pROBABILITY

DescrLpti_n Level • H_ard Probability valua

FREQUENT A 27 or greater

PROBABLE B 21 _o 26

OCCASION AL _ _5_° 20

REMOTE D 8 to 14

_MPROBABLE E less than 8

RAC Worksheel . Page 7
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part l[I. _k _s_ssment, The risk asaQssmsnt value for this oite is

d_termlned using the following Table 3. E_te_ wi_h _he results of the hazard

probability and hazard severity valueB,

TABLE 3

probability FP_E_UE_T PROBABLE OCCASIONAL REHOTE _MP_OBABLE

Level A _ C D E

SAC Worksheet - Page 8
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Munition (container) Containing

White Phosphorus (WP) or other

pyrophoric Material (i.e.,

Spontaneously Flan_sble)

Munition Cuntaining A Fl_/_s

or Incendiary Material (i.e., Napalm,

T_lethylaluminum Metal Imcendisrles)

Flares, Signals, SiMulators, SCreening

Smokes (other than WP)

PyrOtechnics (Select the larasst sinule value%

What evidence do you have regardis_ pyrotechnics?

primary or Initiating Explosives

{Lead $typhnats, Lead Azide,
Nitr_lycerin, Mercury Azide,

Mercury _hJlminatel TetrscG_et e_c.)

De_lition Charges

Secondary Explosives

(PET_, Compositions A, B, E,
Tstryl, TNT, BDX, F_4X, HBX,

Black Powdsr, etc.)

Military Dynamite

Less Sensitive Explosives

(P_nmonium Nitrate, Explosive D, e_c.)

High Explosives tSmlect the laruest sinQle value_

VALUE

I0

I0

8

What evidence do you have regarding bulk explosives?

D. B_Ik Propellants (Not an integral part of rockets, guided missiles, or
othe_ conventional Ordnance; uncontainsrized)

RAC Workshee_ - Page 2
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E. Ch_ical W_rfare Materiel and Radioloqical Wea_n8

VALU_

25
Toxic chemical Agents

(Choking, Nerve, BlOO_, Bllster}

war Gas _de.t£ficatlon sets 20

Radiological 15

5
Riot Control Agents

(vomiting, Tear) _Chemical and Radiological Select the 1 _ est 6i_ e value

what evidence do you bare o£ oh_mical/radialogical CEW _

_========_===_ ================================ _=========_===_ _==_=======_

I
TOTAL HAZARD SEVERITY VALUE Bl

(Sum of La_eBt Values for A through B--Maximum of )

A_ply this valus %o TZblQ I to detormlmQ Hazard SBv_rity Cm%_gory-

TABLE 1

HAZARD SEVERITY*

__ ....................................................................

DesCriptlon Category Hazard 5everlty Value

CATASTROPHIC I 21 and greater

CRITICAL II i0 to 20

MARG1NAL Ill 5 to 9

NEGLICIBLE IV _- tO 4

0
**NONE ..................
........................................................

• Apply Hazard SeveEity Categur_ to Table 3.

*•If Hazard Severity value is 0, you do net need to complete Part II. Proceed

to _art III and use a RAC Sce£e of 5 to determine your appropriate action.

RAC Worksheet - Page 3
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Part If. Hazard _- The probability that a hazard has been or will

be created due to the prosen_o and other rated f_ctors OE _nexpi_ded Ordnance

OF ex_iosiwe materials on a fo_erly used DOD site.

AP_EA, EXTENT. ACCESSIBILITY OF OEW HAZARD

_Ecle all values that aoDlvl

A. Location8 of OEW Hazards
VALOE

On the su_fac_ 5

Within Tanko, Pipes, Ve_Ssl_ 4

or O_her confined location_.

Tnside w&ll_, cBillngs, cr other 3

pa_ts of Buildings OF S_ructures.

Subsu_faco

LGcation /Sele=t the sinale Israest valuel

What evidence do you have regardin_ location of OEW?

B. Di6_ance to nearest inhabited locations or structures likely to be at risk

from OEW hazard (roa_s, parks, playgroundg, and buildings).
VALUE

Less than 1250 f_et

1250 feet to 0.5 miles

0.5 milos to 1.0 mile

1.0 mile to 2.0 miles

over 2 miles

Distance {select th_ slncle laroest valu!l

What are the nearQst inh_bited str_cturee?

Q
4

3

2

1

RAC Worksheet - p3qe 4
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C.

area, Not th8 installatio_ bound_ry-

26 and over

16 to 25

iI to 15

6 to i0

Ito5

0

Numbe_ of B_ildings tselect the sinale largest value)

Narrative

Numbers of buildings w_thin a 2 mile radius measured from the OEW hKzard

VALUE

4

3

2

I

0

S

D. Types of Buildings (within a 2 mile zadi_s)

EduCational, child Care, Residential, Hospitals,

Hotels, commercial, Shopping Center_

indostrialf War_ho_se_ etc.

Agricultural. Forest_y_ etc.

Dete_tlo_ Correctional

NO Buildings

Types of Bulldinge reelect the larae_t sina_e value 1

Descrlb_ types of b_ildlngs in the area.

VALUE

4

3

2

0
J

RACWorksheet Psge 5



Expecbed

None Anticipated

S£te Dynamicm ISelec_ laroest valueI

Describe _he s_te dynamics. _
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TOTAL HAZARD PROBABILITY VALUE

fSum of LarQest Values for A th_ouoh F Max£mum of 30]

Apply this value to _azard probebi_ity Table 2 %o determino

Bazard probability Level. ,

TABLE 2

HAZARD pROBABILITY

Ds_c_Ipticn Level _ H_za_d Probability Value

RAC Worksheel }'age 7
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severity

Ca£egory;

CATASTROPHIC I 1 1 2 3 4

CRITICAL 11 1 2 3 4 5

M_RGINAL Ill 2 3 4 4 S

NEGLIGIBLE _ 3 _ 4 5 5

RAC Wo[ksheat - Page 8
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