il

iiil MEE e o e EE B

A

. . Lo

j

/

FINAL

ARCHIVES SEARCH REPORT

PRELIMINARY ASSESSMENT OF ORDNANCE CONTAMINATION
AT THE FORMER BLACK HILLS
ARMY DEPOT, SOUTH DAKOTA

Contract No. DACA-87-91-D-0037

Prepared For:
U.S. Army Corps of Engineers

Huntsville Division
Huntsville, Alabama 35807-4301

October 1992

9222

TCT-ST. LOUIS

1908 Innerbelt Business Center Dnve
St. Louis, Missouri 63114-5700
(314) 426-0880



FINAL

ARCHIVES SEARCH REPORT

PRELIMINARY ASSESSMENT OF ORDNANCE CONTAMINATION
AT THE FORMER BLACK HILLS
ARMY DEPOT, SOUTH DAKOTA

Contract No. DACA-87-91-D-0037

Prepared For:
U.S. Army Corps of Engineers

Huntsville Division
Huntsville, Alabama 35807-4301

Prepared By:
TCT-St. Louis

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700

QOctober 1962

9222



T

TCT - St. Louis

Consulting Engineers, Sclentists and Analytical Services

October §, 1992
9222

U.S. Army Corps of Engineers
Huntsville Division

Attn: CEHND-ED-PM (Bob Britton)
106 Wynn Drive

Huntsville, Alabama 35807-4301

Re: Contract DACA-87-89-D-0037
Delivery Order Number 1
Final Archives Search Report
Former Black Hills Army Depot
South Dakota

Gentlemen:

1908 Innerbelt Business Center Drive
St. Louis, Missouri 63114-5700
Phone (314} 426-0880

Fax (314) 426-4212

The subject document is submitted in accordance with Section 3.2 of the Scope of Work.
Aerial photographs and photographs taken during TCT-St. Louis’ site visit were presented
under separate cover entitled "Photo Documentation" and have not been reproduced. The

Response to Comments are located in Appendix A.

A Risk Assessment Code (RAC) form has been prepared and is included under separate
cover entitled "Final Archives Search Report - Conclusions and Recommendations'.

Sincerely,

@’Lﬂétcf.q /97"? . %‘G&W/L

Thomas M. Lachajczyk
Program Manager

]% /D llicboro
Nancy ickens

Environmental Scientist

Kevin C. Klipsch
Environmental Scientist

NMD/kId/ND187/8
Enclosure

cc: 543rd Ordnance Detachment
548th Ordnance Detachment

Twin City Testing Corporation

A member of the | HITH group of companies



T

Section No.

1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7

2.0
2.1
2.2

3.0
3.1
3.2
33
3.4
3.5
3.6
3.7
3.8
3.9

4.0
4.1
4.2
43
4.4

5.0
5.1
3.2
3.3
5.4
3.5

REFERENCES

TABLE OF CONTENTS

EXECUTIVE SUMMARY
Introduction

Site Characteristics

Site Ownership and Land Use
Site Operations

Accidents

Closure and Decontamination
Potential Presence of UXO

INTRODUCTION

Project Objectives, Scope, and Approach

Information Sources

SITE CHARACTERIZATION
Project Location
Physiography

Geology

Surface Hydrology
Hydrogeology

Topography

Vegetation

Soils

Demographics

SITE OWNERSHIP AND LAND USE
Prior to Government Possession
Depot Operation

Post Depot Ownership and Land Use
Current Ownership and Land Use

SITE OPERATIONS
Introduction

Facility Operations

Accidents

Closure and Decontamination
Potential Presence of UXO

Page No.

1-1
1-1
1-2

14
1-5
1-5
1-5

2-1

24

3-1
3-1
3-1

3-6
3-7
3-8
3-8
3-10

4-1
4-1
4-1

4-8
5.1
5-1

5.28

5-29
5-31



3-1
3-2
3-3
4-1
4-2
5-1
5-2
5-3

5-4
55
5.6
5-7

5-9

Table No.
2-1
41
5-1

52
5-3

LIST OF FIGURES

Project Location Map

Former Black Hills Army Depot
Site Map

Former Black Hills Army Depot
Generalized Geologic Map
Topographic and Drainage Features
Soils Map

Ownmership Prior to 1942

Current Land Ownership

Site Operations

Ammunition Workshop Area
Bundle Ammunition Packing Area
and Ammunition Disassembly Plant Area
Burning Ground #2

Chemical Area

Mustard Incinerator, Chemical Area
Tracer Test Range

Burning Ground #3

Burning Ground #1

LIST OF TABLES

Summary of Record Search Inquiries
Black Hills Army Depot

Prior Land Ownership

List of Ordnance Present During the
Operation of the Black Hills Army
Depot (BHAD)

Former BHAD Ordnance Operations
UXO from BHAD Destroyed by
94th Ordnance Detachment

Page No.

2-3

3-2
3-5
3-9
4-2
4-9
5-2
5-14
5-16

517
5-20
521
5-24
526
5-27

Page No.
2-5

5-5

5-12
5-32



Appendices

Hmar muow»

LIST OF APPENDICES

Response to Comments

Wells Located in Area

Water Quality

Archives Search, U.S. Army Toxic and Hazardous Materials Agency
Interview with the Former Demolition Foreman, Francis Finkel, and
the Former Black Hills Army Depot Fire Chief, Louis Rickard
Chemical Furnace, Analytical Results

Preliminary Statement of Decontamination

Decontamination SOPs

Statement of Clearance



T

SECTION 1

1.0 EXECUTIVE SUMMARY

1.1 Imtroduction

The U.S. Army Corps of Engineers, Huntsville Division, contracted with TCT-St. Louis to
perform archives searches and site visits at three former Department of Defense (DOD)
sites including the former Black Hills Army Depot (BHAD) under Contract DACA-87-91-D-
0037, Delivery Order No. 1. This work is part of the Department of the Army’s Defense
Environmental Restoration Program (DERP).

The former BHAD consisted of approximately 21,095 acres located 8 miles southwest of
Edgemont, South Dakota.

1.1.1 Project Objectiv_es. Scope and Approach

The scope of this project was limited to an archives search and site visit (for the purpose of
interviewing the local populace).

The objective of this Archives Search was to obtain, review, and evaluate historical records
related to the potential presence of any unexploded ordnance (UXO) and explosive waste
(OEW) that may exist on the former BHAD property, which was owned and operated by
the U.S. Army Ordnance Department. In addition, the significance of a potential explosive
accident at the former BHAD was assessed. The Risk Assessment Code (RAC), presented
under separate cover, together with Conclusions and Recommendations, contains the results
of the evaluation of safety hazards at the site.

In order to achieve the objectives within the scope, TCT-St. Louis performed a records
review, which included visiting several repositories of information, telephone and in-person
interviews, and a site visit.

1.1.2 Information Sources

Several agencies/people, thought to have knowledge about the former BHAD, were
contacted. Records were reviewed and/or obtained from several repositories of information.
Of the places visited, the following maintained the most important or pertinent information:
National Archives in Suitland, Maryland and Washington, DC; Aberdeen Proving Grounds
in Aberdeen, Maryland; U.S. Army Environmental Hygiene Agency, Aberdeen, Maryland;
U.S. Government Records Center in St. Louis, Missouri; Omaha District Corps of Engineers,
Omaha, Nebraska, Huntsville Division Corps of Engineers, Huntsville, Alabama; and
General Services Administration in Washington, DC and Denver, Colorado.

ND187/8 1-1 TCT-St. Louis



Information concerning the current land ownership, demographics, topography, geology, and
soils and vegetation was obtained. Aerial photographs were alsoc obtained and reviewed.
A bibliography of the information sources was compiled and is included at the end of the
report.

1.2 Site Characteristics

1.2.1 Physiography, Geology, Hydrologv, Soils, Topography, Vegetation

The former BHAD lies on the northern edge of the Pierre Hills Division of the Great Plains
[BHADM-5]. The Pierre Hills is characterized by gently to steeply sloping topography
dissected by ephemeral streams [BHAD-96,115]. The geology of the area is characterized
by a thick sequence of gently dipping Mesozoic and Paleozoic sedimentary rocks [BHAD-
025,096,115].

Due to the ephemeral nature of streams in the area, groundwater is the primary source of
water at the former BHAD. Small stock ponds and reservoirs provide limited water to
livestock [BHADM-6,7]. Drinking water at the depot is provided by two deep wells (3,885
and 4,000 feet below the surface) which were installed at the BHAD in 1942. Both wells
penetrate the Madison Aquifer [BHAD-1,21,25,19,120]. Other water-bearing units which
provide water to the surrounding area include the Quaternary Deposits, Fall River
Formation, Lakota Formation, and the Sundance Formation; however, the water is generally
high in dissolved solids [BHAD-8,9,115,117].

Soil development at the BHAD is limited due to the semi-arid environment and the
presence of shale at the surface. Soils consist primarily of clay, clay loam, and silty clay loam
[BHAD-46]. Terrain features gently undulating hills to highly dissected hills with steep
ravines. A prominent ridge is present on the southern edge of the BHAD. Elevations may
differ as much as 500 feet from north to south across the depot [BHAD-6,7]. Vegetation
at the site is characteristic of the prairie environment and includes wheat grass, yellow
sweetclover, salt grass, and buffalo grass. In many areas, however, vegetation is naturally
limited due to climate, terrain and the geology [BHAD-141].

1.2.2 Demographics

The former BHAD is located in a very rural and sparsely populated area. Edgemont
(population 906) is located 8 miles northeast and Provo (population 32) is located 1.5 miles
southeast [BHAD-121]. Presently, six families reside within the confines of the former
BHAD [BHAD-128].

ND187/8 1-2 TCT-St. Louis



1.3 Site Ownership and Land Use

1.3.1 Prior to Government Lease

The site for the former Black Hills Army Depot was selected in 1941 [BHAD-14]. Property
at the former BHAD was acquired through purchase and/or condemnation proceedings
[BHAD-65]. Prior to government acquisition, land use consisted entirely of ranching and
homesteading [BHAD-46,122]. A total of 29 parcels were obtained from private owners, the
Department of Agriculture, the State of South Dakota, and Fall River County [BHADM-
003,65].

1.3.2 Depot Operation

The facility was constructed as a reserve depot in 1942 and designated the Black Hills
Ordnance Depot [BHAD-91]. The depot was owned and operated by the U.S. Ordnance
Department and provided for the maintenance, storage, renovation and demilitarization of
ordnance, ordnance components and bulk explosives containing high explosive, incendiary-
or chemical fillers [BHAD-6,34,46,65]. In 1962, the Black Hills Ordnance Depot was
renamed the Black Hills Army Depot [BHAD-091]. The facility continued to operate until
its closure in 1967,

1.3.3 Post Depot Land Use

In 1967, the 21,095 acres comprising the former BHAD were transferred to the General
Services Administration (GSA) [BHAD-12]. Acreage (approximately 15,000 acres) within
the fenced perimeter was sold to the City of Edgemont, South Dakota in 1968 and the
remaining 6,000 acres were transferred to the U.S. Forestry Service [BHAD-12]. Land use
restrictions were attached to parcels containing the burning grounds and the Chemical Area
[BHADM-001, BHAD-001,042].

1.3.4 Current Ownership Property

Land within the former fenced perimeter of the BHAD is currently owned by FHT, Inc., Fall
River Properties, Burton Hutton, Eugene Erickson and six families residing within the Igloo
subdivision [BHADM-010,012]. The U.S. Forestry Services owns the remainder of the
property located outside the fenced area [BHADM-011]. Grazing is the primary land use
[BHAD-119,141].

Fall River Properties is investigating the potential use of some of its property as a landfill

for incinerator ash and the State of South Dakota is contemplating development of the
reservoir at the former BHAD and extension of water lines in the area [BHAD-014,115].

ND187/8 1-3 TCT-5t. Louis



1.4 Site Operations

1.4.1 Facility Operations

The former BHAD was constructed as a reserve depot whose primary objective was to
receive, store, maintain, demilitarize, and issue conventional and chemical ordnance [BHAD-
001,050,065,075]. In addition to ordnance facilities, the depot also consisted of numerous
support facilities including: administrative area, residential areas, school and hospital
facilities, mobilization area, utilities area, vehicle classification area, general storage area, and
an airfield [BHADM-001].

Water was obtained from two deep wells located in the northeastern part of the depot
[BHAD-001,065]. A sewage treatment plant and sanitary landfill were located near the wells
north of the residential area [BHAD-001,065, BHADM-001]. An additional landfill for
nonsalvageable items was located near the Combat Eqripment Storage Area [BHAD-114).

1.4.2 Ordnance Operations

1.4.2.1 Types and Quantities of Ordnance - The purpose of the BHAD was to store
renovate, destroy and ship varying types of ordnance, bulk explosives and ordnance
components [BHAD-001,065]. During the 22 years of the facilities operation, the depot
handled considerable types and amounts of ordnance including small arms, conventional
ammunition, bombs, grenades, mines, rockets, ammunition components, bulk explosives and
chemical toxics. Ordnance contained high explosive, incendiary,chemical or nerve agent
(storage only) filler. Millions of tons of ordnance and bulk explosives passed through the
depot during its existence [BHAD-036,040,042,043,071,073,074,075,076,081,082,083].

1.4.2.2 Storage. Renovation, and Destruction of Ammunition - Ordnance activities were
conducted at 10 separate locations identified by specific numbers or letters. Areas
associated with the storage of ammunition included Igloo Blocks A-H and J, the Combat
Material Area (1800 and 2000 Area), the outdoor storage pads (X Area), and the Chemical
Warfare Area (6000 Area). Facilities designed for the renovation, repacking and
demilitarization of ordnance included the Disassembly Plant (4000 Area), Ammunition Work
Shop (3000 Area), Ammunition Bundle Packing Area (4000 Area), and the Ammunition
Normal Maintenance Area (8000 Area) [BHADM-008, BHAD-001]. Burning Grounds 1,
2 (5000 Area), and 3 (X Area), and the deactivation furnace provided for the detonation or
burn-out of surplus, old or off-specification ordnance, ordnance components or bulk
explosives [BHAD-001,125,126). The Chemical Plant and Chemical Burning Pit (6000 Area)
were designed for the disassembly and disposal of chemicals and/or chemical weapons
[BHAD-001,053,137].
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1.5 Accidents

Accidents involving fires, explosions, or spills of UXO or OEW were infrequent at the
BHAD [BHAD-125,126,135]. However, several explosions did occur involving white
phosphorous, grenades, and ordnance components [BHAD-046,114,125,136]. One spill of e
bulk explosives occurred as a result of a traffic accidents [BHAD-114]. )

1.6 Closure and Decontamination

b

Decontamination was conducted in 1966 according to Standard Operating Procedures — -
developed by the facility. In general, the grounds and structures were inspected, tested,
washed, and rinsed. Passible areas within burning grounds were surface cleared. Burning

pits, demolition trenches, and leaching pits were flashed and covered over with earthen
materials [BHAD-001,053}.

All areas were decontaminated to the "most reasonable degree” with consideration of the
applicable land restrictions. The 1967 Statement of Clearance designated six restricted areas
which included: Burning Ground 1 (non-use); Burning Ground 2 (non-use); Burning Ground
3 (surface use only); Tracer Test Range (non-use); Chemical Plant (non-use); and the
Chemical Burning Pit (non-use) [BHAD-001].

1.7 Potential Presence of UXO

Since closure of the facility, no accidents involving UXO have been reported at the BHAD.
However, a number of UXO have been recovered from the site by local residents collecting
memorabilia [BHAD-119,127,128,129]. Items have included a practice rocket, 155 mm
smoke shell, 75 mm anti-personnel rounds, incendiary bomb shell, and miscellaneous small
arms ammunition. Some of the items were destroyed by an ordnance detachment shortly
after TCT-St. Louis’ site visit [BHAD-142}.

Due to a number of complaints from a local resident pertaining to buried mustard gas
bombs, a team of experts from Edgewood Arsenal visited the site twice in 1971. Air, soil,

and shell fragments at Burning Ground 2 were sampled for the presence of mustard.
Results were negative for all media sampled [BHAD-001,031,054]. Decontamination . -
documents do, however, indicate the possible presence of a mustard-filled drain line in the
subsurface near the former Chemical Plant [BHAD-053].

With the exception of the presence of large denuded areas, no surface evidence of UXO was

encountered by TCT-St. Louis at the Chemical Area. The Chemical Burning Pit was-fereed-
and posted as a non-use area;-however-thefemainder of the site was unfenced and usedas A

raz
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During the site visit, UXO was encountered at Burning Grounds 1 and 2, the Tracer Test
Range, and the Bundle Ammunition Packing Area. Items found and destroyed by the
ordnance detachment included shells, fuzes, boosters, bursters, bomb casings (with incendiary
residue), and small arms ammunition. In general, the majonty of the UXO were found on
the steep- slopes of ravines located adjac B 2. Small arms
ammunition. were found at the surface of the target berm at the Tracer Test Range.
Shrapnel, bom ents, and other debris were encountered throughout Burning Grounds
1 and 2.
r————-_____-‘ .
Aerial photos of both burning grounds indicate the presence of numerous trenches
[BHADM-014,015,016). Reportedly, these trenches were used for the burnout of chemical
weapons [BHAD-125,126]. Twelve large detonation craters were also present at Burning
Ground 2 [BHAD-053]. Both areas were fenced and restricted from any land use; however,
the sites are currently not completely fenced and cattle graze throughout the site [BHAD-
001,006].

Shrapnel ;@ bursters, and bomb fragments were sporadically present at Burning Ground -
3. Munitions containing high explosives, ordnance components, bulk explosives, and missile

fuel were disposed of at Burning Ground 3 [BHAD-114]. The area was designated for
surface use only. During 1984, Chem-Nuclear conducted an investigation to determine the
suitability of the area for disposal of low level nuclear waste.

Items such as spent igniter tubes and primers were encountered south of the Ammunition
Workshop, however, no surface evidence of UXO or OEW was encountered at the
remaining areas. Reportedly, explosive leaching beds and washout facilities were present«—

at the Ammunition Workshop and vacuum systems for explosxﬁes were located at the
Ammunition Workshop and Ammunition Normal Maintenance Area [BHAD-001,053,

BHADM-001,013}. Wmmwm
is being studied tor_ash landfill [BHAD-115].

ND187/8 1-6 TCT-St. Louis



Lo

SECTION 2

2.0_INTRODUCTION

The Department of the Army is responsible for administration of the DERP. The objective
of this program is to identify and remediate environmental problems related to the presence
of hazardous or toxic waste, OEW, and/or unsafe and unsightly debris at facilities formerly
owned and/or operated by the DOD.

The U.S. Army Corps of Engineers (COE), Huntsville Division, contracted with TCT-St.
Louis (TCT) in May 1991 to assess former DOD sites for presence of ordnance and
explosives contamination under Contract DACA-87-91-D-0037. In April 1992, TCT was
requested to perform archives checks and site visits for three former DOD sites, including
the former BHAD, under Delivery Order No. 1 of the Contract.

The former BHAD (prior to 1962 called Black Hills Ordnance Depot) was constructed in
1942 [BHAD-001,046,065]. It included approximately 21,095 acres, which had consisted of
homesteads and rangeland for cattle and sheep prior to DOD occupation. The former
depot was located 8 miles southwest of Edgemont, South Dakota in Fall River County,
South Dakota [BHAD-006,007]. A site location map is presented in Figure 2-1.

~ The former BHAD was operated by the U.S. Army Ordnance Department as a reserve

depot whose primary mission was to store, renovate, demilitarize, and destroy munitions
[BHAD-001,015,017]. The types and quantities of ordnance present at the facility varied
considerably and included small arms, conventional ammunition, bombs, grenades, mines,
ammunition components, bulk explosives, and chemicals [BHAD-019,035,036,040,046,053].
Munitions contained either high explosive, incendiary, or chemical fillers. A general site map
is presented in Figure 2-2.

. Areas associated with the storage of ammunition included Igloo blocks A-H, and J, the

Outdoor Storage Pads and the Chemical Warfare Area. Facilities designed for the
renovation, repacking, and demilitarization of ordnance included the disassembly plant,
Ammunition Workshop, Ammunition Normal Maintenance Area, and the Bundie Packaging
Area [BHADM-008, BHAD-001]. Burning Grounds 1 and 2 and the deactivation furnace
provided for the detonation or "burn-out" of "unsafe, obsolete, and surplus ammunition,
ammunition components, and chemical toxics” [BHAD-001]. In the late 1950’s, Burning
Ground 3 was constructed for the burning of bulk explosives, selected types of ammunition
and ammunition components, and the disposal of corrosive and flammable missile fuel
[BHAD-001,053,0114). The Chemical Plant and Chemical Burning Pit were designed for the
disassembly and disposal of chemicals and/or chemical weapons [BHAD-001,053,137).

ND187/8 2-1 TCT-S1 Louis
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The BHAD operated continuously as a depot from 1942 until its closure in June of 1967.
[BHAD-046] During operation, portions of the property were leased for cattle and sheep
grazing [BHAD-133]. In 1968, all land within the fenced area was sold to the City of
Edgemont, South Dakota and land outside the fence, which included Burning Grounds 1 and
2 and the Chemical Burning Pit and Chemical Warfare Area, was transferred to the U.S.
Forestry Service [BHAD-091]. Land use restrictions were included in the deeds for several
parcels [BHAD-091].

Since 1968, the City of Edgemont has resold the land. Former BHAD property is currently
owned by FHT Inc., Fall River Properties, Burton Hutton, and Eugene Erickson. A small
residential area is also present in the northeast corner of the former depot. Current land
use includes cattle grazing and salvage activities [BHADM-010,011,012, BHAD-119,120].
Studies have been conducted at the former BHAD to investigate development of the area
as disposal sites for low leve] radioactive wastes and incinerator ash [BHAD-007,115]. In
addition, the State of South Dakota is considering expanding water lines within the area
[BHAD-014].

2.1 Project Objectives, Scope, and Approach

As required by the Scope of Work, a separate Archives Search Report is required for each
of the three project sites. No master planning documents were found during the records
search.

The objective of this Archives Search was to obtain, review, and evaluate historical records
related to the potential presence of any OEW that may exist on the former Black Hills Army
Depot property. The Archives Search also includes a description of the site-specific geology
and demographics. In addition, the significance of a potential explosive accident at the
former BHAD property was assessed. The RAC, presented under separate cover, contains
the results of the evaluation of safety hazards at the site.

The Scope of this project was limited to a records search and site visit (for the purpose of
completing the records review and interviewing the local populace). The Scope specifically
excluded accessing or recovering any UXO which might be present. (TCT and its
subcontractor, UXB International, voluntarily performed random metal detector searches
of portions of the property to supplement the records search and site visit). In order to
achieve the objectives of the scope, TCT performed a records review which included visiting
several repositories of information, telephone and in-person interviews, and the site visit.

2.2 Information Sources
Numerous information sources, thought to have knowledge about the former BHAD, were

contacted by telephone, written correspondence, or personal visit. These information
sources and results of information requests are summarized in Table 2-1.
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TABLE 2-1

SUMMARY OF RECORD SEARCH INQUIRIES
BLACK HILLS ARMY DEPOT

Organization

Contact Date(s)

Contact Name

Results

Status

U.S. Department of Agriculture
ASCS

2222 W. 2300 S.

Salt Lake City, Utah 84130
(801) 524-5856

Tele, - 5/4/92

Written - 5/4/92 (Fed.
Ex)

5/20 request additional
coverage, Fed. Ex.
Tele. 5/22/92, 6{2/92

Customer Service

Requested availability and cost of
acrial photos of all three sites.
Our order number is D-1 82692 (in
Linda McDonald’s office).

Received aerial photo 6/24/92.

(816) 926-6272

Records

U.S. Army Corps Tele. - 4721/92 Mr. Bob Britton Requested project materials, Materials received 4/27/92. Sent
Post Office Box 1600 Tele. - 5/26/92 Additional sources provided to back originals 5/7/92,
Huntsville, Alabama CEHND by Susan Henderson.
(205) 955-5482
Kansas City District Corps Letter 5/5/92 Mr. Dan Ahern Send letter requesting information | Sent letter. On 5/7 he called and
700 Federal Building Tele, 5/5/92 on Ft. Crowder. said he was sending information.
CEMRK-ED-D Tele. 5/7/92 Received information on 5/11/92.
601 East 12th Street Tele. 5/18/92 He suggested additional contacts
Kansas City, Missouri 64106-2891 | Tele. 6/5/92 (Gamma and Holmes). Ahern attended site visit on 6/23/92.
{816) 426-3010 He stated he was not aware of basis
for suspecting OEW contamination
at 20-acre site.
Defense Explosive Safety Board Tele. 5/5/92 Gene Clark May have information on Black Letter 5/6/92. No information
2461 Eisenhower Hills. provided to us.
Alexandria, Virginia
(703) 325-0969
Army Material Center Tele. 5/5/92 Kim Holein Referred to Regional Archives No further contact needed.
(702) 325-0891 Center and National Archives and
Reports
Central Plains Regional Archives | Tele. 5/5/92 Myrna Geselbracht Referred to National Archives and No further contact needed.

ND187/8
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TABLE 2-1

SUMMARY OF RECORD SEARCH INQUIRIES

BLACK HILLS ARMY DEPOT

Organization

Contact Date(s)

Contact Name

Results

Status

St. Louis District

Corps of Engineers
CE-LMS-PM-M

1222 Spruce

St. Louis, Missouri 63101-2833
(314) 331-8036

Tele. 5/6/92
Letter 5/6/92

Tele. 5/18/92

Mike Dace/Sharon
Cotner

Mike Dace

May have some information - will
revise fites. Send letter with
information request.

He researched files.

TCT received letter stating no
information is available,

Tele. 6/18/92

Omaha District Tele. 5/6/92 Linda Wagner Sent letter. She will send all We received reports and photos.
Corps of Engineers Letter 5/6/92 available reports, photos, e.g., Fred | Visited District Office 6/24/92,
CEMRO-ED-EC Tele, 5/21/92 C. Hart report, Chem Nuclear
215 N. 17th Street Tele. 5/26/92 report, real estate reports. Suggest
Omaha, Nebraska 68102-4978 Tele. 6/3/92 call Jerry Smith (402) 221-4395 for
(402) 221-7851 further real estate information.
Savannah Army Depot Activity Tele. 5/6/92 John Clarke Faxed letter requesting information. | He will check for written
SDSLE-VA Fax 5/6/92 Environmental Clarke stated 75 and 155 mm documentation concerning mustard
Savannah, [llinois 61074-9636 Tele. 5/7/92 Coordinator projectiles containing mustard gas gas shipment. No response received.
(815) 273-8827 were shipped from Savanna
(815) 273-6025 Fax Ordnance Depot to BHAD some
time after WW 11,

Department of the Army Tele, 5/5/92 Edie Miley Request permission to review Letter sent 5/5/92.
Freedom of Information Office Tele. 5/12/92 Norman Howard records. Had received letter. Fax sent 5/12/92.
USA/SC-P {ASQNS-OP-F) Tele. 5/26/92 Steve Elldredge Letter for WNRC will be sent out Letter for NRC received 5/18/92.
Crystal Square #2 one week before due at WNRC,
Suite 201 Date set as 6/15/92.
1725 Jefferson Davis Highway
Arlington, Virginia 22202
U.S. Army Defense Ammunition | Tele/ 5/6/92 J. L. Byrd, Jr,, Director | Send letter requesting information, | Savanna has not provided any
Center & School Letter 5/6/92 Mel Colberg, Program They have responded 10 many information,
Attn: SMCAC-DO Manager similar requests and have access to
Savanna, Illinois 61074-9639 records related to ordnance.
(815) 273-8901 (Byrd) Letter 5/14/92 " Mel Colbert 5/14/92 letter requests prioritization
(815) 273-8801 (Colberg) of archives searches with Huntsville.

Tele, 5/19/92 Mel Colberg We explained TCT can do literature

review at Savanna.
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TABLE 2-1

SUMMARY OF RECORD SEARCH INQUIRIES
BLACK IIILLS ARMY DEPOT

Organization Contact Date(s) Contact Name Results Status
U.S. Army Corps of Engineers Tele. 5/6/52 Jerry Smith They have real estate files. Will Conducted a visit June 24, 1992,
Omaha District send site map.

Omaha, Nebraska 68102-4978
(402) 221-4395

GSA - FOIA Tele. 5/5/92 Gloria McDonald Send letter requesting information. | TCT conducted records reviews at
Attn: Dick Stinson Letter 5/6/92 Dick Stinson Will prepare letter. K.C., Fort Worth, and Denver
18th and F Street Tele. 5/18/92 Leslie Carrington Will send information on location records repositories.
Washington, DC 20405 Tele, 5/20/92 (202) 208-0619 of records. Does not have all '
(202) 501-2520 Fax Tele. 5/26/92 information.
(202) 501-2069 Phone - Tele. 6/1/92
Tele. 6/8/92 Leslie is locating access numbers for
K.C. and Denver record centers
USATHAMA Tele, 5/5/92 Rich Binns Computer scarch while on phone - | Request through Conrad Swann.
(301) 679-3338 only documents #55 Igloo - BHAD
#3270 Crowder - Ambient Air
Quality
U.S. Army Military History Tele. 5/5/92 Louise Arnold Request for information. Can fax Letter and fax sent 5/6/92,
Institute request, Received some information 5/20/92.

1 Carlisle Barracks, PA 17010
(717) 245-3152
(717) 245-4370 (Fax)

National Records Center Tele. 5/6/92 Bill Siebert Request information. Need Letter 5/6/92.
9700 Page Avenue Tele. 5/21/92 permission. Visit conducted June 9-10, 1992.
St. Louis 63132 Tele. 6/1/92 Will interview records at NRC
(314) 538-4216 6/9/92.
Received letter from Grace Rowe.
National Archives & Records Tele. 5/6/92 Tab Lewis Request information. Letter and Fax 5/6/92.
Room 11 Tele. 5/26/92 Will call his officc week of 6/15/92, Visited office week of June 15, 1992,

Washington, DC 20404
(202) 501-5395

ND187/8 (Page 3 of 10) TCT-St. Louis



L%}

\

TABLE 2-1
SUMMARY OF RECORD SEARCH INQUIRIES
BLACK HILLS ARMY DEPOT

Orpanization Contact Date(s) Contact Name Results Status
Archives, Suitland Tele. 5/6/92 Richard Boylan Request information. Letter 5/6/92.
(301) 763-7411 Letter received 6/1/92.

Visited week of June 15, 1992,
AMCCOM Tele. 5/6/92 Ralph Krippner Request information - none - gave No further contact necded.
Rock Island, IL DESCOM and USADACS sources.
(309) 782-1451
Huntsville COE Tele. 5/6/92 Jim Ferris Ordnance Control Center Contact as needed.
{205) 922-5482 Tele. 5/20/92 information. OEW assessments Received information on M1 and
based on current records, not site M1AZ1 training kits.
visit.

543rd Ordnance (EODCT) Tele. 5/6/92 Capt. Perez Requested information. Letter 5/7/92. Called 5/11/92.
Ft. Leonard Wood, MO 65473
(314) 596-6145
548th Ordnance (EODCT) Tele. 5/6/92 Sgt. Slabodian Request information. Told to call Letter and Fax 5/7/92.
Presidio, CA 94129 53rd EOD.
(415) 561-4203
The Center of Military History Tele. 5/6/92 Hannah Zeidlik Received limited information No further contact needed.
SE Federal Center, Bldg. 159, 5/19/92,
Room 537
Washington, DC 20374-5088
(202) 475-2562
Picatinney Arsenal Tele. 5/6/92 Peter Rowland All records sent to National Letter 5/7/92.
U.S. Army ARDAC Mr. Owens (Historian) | Archives. Called TCT 5/15/92.
Building 1 (SMCAR-IND)
Picatinny Arsenal, NJ 07806-5000 No further contact needed,
(201) 724-6365 :
Ordnance Field Safety Office Tele. 5/6/92 John Campbell Request information. Sent fax and letter 5/7/92. No
11454 Highway 62 information provided.
Charleston, IN 17111-9669
(812) 284-7915
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TABLE 2-1
SUMMARY OF RECORD SEARCII INQUIRIES
BLACK HILLS ARMY DEPOT
Organization Contact Date(s) Contact Name Results Status ‘

DESCOMM Tele. 5/6/92 May have information on Black Fax and letter 5/7/92. Response
AMSDS-PA Hills, received 5/15/92. DESCOMM has
Chambersberg, PA 17201-4170 no information on BHAD,
(717) 267-8655 Recommended Suitland, MD or

Army Material Command.
Cartographic Branch (NNSC) Tele. 5/1/92 Linda Cutlember Needs maps of locations and years No further contact required,

National Archives
Washington, DC 20408
(703) 756-6700

of coverage desired. No coverage
for BHAD.

USATHAMA Tele. 5/7/92 (Conrad Will get us microfiche Letter and Fax sent 5/7/92. No
CETHA-IR-P Swan) 55. information provided.
Aberdeen Proving Ground, MD
21010-5401
(301) 671-1534
South Dakota Department of Tele. 5/7/92 - Garland Erbele Returned call 5/8/92. Will send us
Environment and Natural ! quarterly sampling results.
Resources
Department of Water
(605) 773-3754
South Dakota Department of Tele. 5/7/92. ~| Leanne Smith She will check and see what Letter and Fax sent 5/8/92. Called
Environment and Natural Tele. 6/23/92 information is available. Well on 5/8/92. Said best information in
Resources ' site high in nitrates. Call geological | USEPA report. May have an old list
CRCLA 523 E. Capital surveyor for information on who is | of land owners. No other
Pierre, SD 57501 doing work. information,
(605) 773-4217
Edgemont Police Department Tele. 5/1/92 Dispatcher No information. BHAD just came | No further contact needed.
(605) 662-7732 under their jurisdiction,
Edgemont City Hall Tele. 5/7/92 Linda Several contact names. No further contact needed.
(605) 662-7422 Tele. 5/26/92 Additional contacts.
ND187/8 (Page 5 of 10) TCT-St. Louis
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TABLE 2-1

SUMMARY OF RECORD SEARCH INQUIRIES
BLACK HILLS ARMY DEPOT

Munitions and Chemical
Command
(309) 782-2024

Organization Contact Date(s) Contact Name Results Status
South Dakota Department of Tele. 5/1/92 Vonnie Callnemyn May have some old reports, will No information.
Environment and Natural check and see what is available.
Resources May need to visit,
Solid Waste
(605) 773-3153
Former Mayor, Edgemont, SD Tele. 5/7/92 Matt Brown Has a lot of information on BHAD | Interviewed 6/29/92-6/30/92.
Matt Brown Tele. 5/26/92 from 1968 on. Will need to visit.
Box 629 Tele. 6/1/92 Will set up for our visit week of
Edgemont, South Dakota 57735 Tele. 6/4/92 6/29/92. Has all keys. Merle
(605) 662-7720 Holloway from property owners will
accompany us.
Chem Nuclear Tele. 5/7/92 Regulatory Alfairs May be able to get report and Letter sent 5/7/92.
140 Stonridge Drive additional information. Letter received 6/1/92.
Columbia, South Carolina 29210 Will not provide their report or
(803) 256-0450 additional information. Considered
confidential.
U.S. Army Materiel Command Tele. 5/8/92 Mr. McCargle No information. Call Gary Abrisz, | No further contact required.
Alexandria, Virginia U.S. Army Tech Center, Savanna,
(703) 274-9475 Illinois,
U.S. Army Armament, Tele. 5/8/92 Russ Hartwig Not available. Will return call. Waiting for call.

Local Engineer
Edgemont, South Dakota
(605) 662-7136

Tele. 5/11/92

Keith Anderson For best geclogical information, calt
South Dakota School of Mines. Dr.

Perry Rahn. -

No further contact required.

Fireman (Chief)
Edgemont, South Dakota
(605) 662-7313

Tele. 5/11/92
Tele, 6/4/92
Tele, 6/5/92

Dave Henderson Has maps etc.

Waiting for return call. Interviewed
6/259/92-7/2/92.

ND187/8
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Edgemont, South Dakota
(605) 394-2229

TABLE 2-1
SUMMARY OF RECORD SEARCH INQUIRIES
BLACK HILLS ARMY DEPOT

Organization Contact Date(s) Contact Name Results Status
U.S. Forestry Service Tele. 5/11/92 Bob Childress May have information. Visited office 6/29/92.
201 North River Tele, 5/26/92 Bob Hodorf Visit office 6/29/92. contact is Bob
Hot Springs, South Dakota Hodorf.
47747
(605) 745-4107
U.S. Army Armament, Munitions | Tele, 5/11/92 Russ Hartwig No information, Calted and suggested source of
and Chemical Command information in surety office,
(309) 782-2024
South Dakota Tele. 5/12/92 Receptionist Will send 1992 Publication List Call if need to order publications.
Geological Survey referred to Western Field Office Received publication list 5/14/92.
(605) 677-5227
South Dakota Tele, 5/12/92 Jim Martin Will call back. Foster Sawyer called 5/13/92. Has
Geological Survey and South some geological and water resources
Dakota Dept. of Environmental information. Received information
and Natural Resources 5/92.
Western Field Office
(605) 394-2229
Fall River County Tele. 5/12/92 Charlene Hillgrin Will send out soil survey and see if | Visited office 6/29/92.
Soil Conservation Service Tele. 5/26/92 anyone else has any information,
Hot Springs, South Dakota Visit office 6/29/92.
(605) 745-4113
Edgemont Herald Tele. 5/12/92 Barb Bryan Has all old newspapers. Will visit Visit office while in town.
Edgemont, South Dakota Tele. 526/92 her office 7/2/92.
(605) 662-7201 Tele. 6/1/92
Fall River County Assessors Tele, 5/13/92 Erma Welch Has a 3’ x 5’ plot map. Cannot Visited office 6/29/92.
Office Tele. 5/26/92 copy. Visit office 6/29/92.
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TABLE 2-1
SUMMARY OF RECORD SFARCH INQUIRIES
BLACK HILLS ARMY DEPOT
Organization Contact Date(s) Contact Name Results Status

Commander Tele. 5/14/92 Ms. Anders She will see what information is Letter faxed and sent 5/14/92.
U.S. Army Environmental Tele. 5/18/92 available. Information received 5/29/92.
Hygiene Apency

AHN HSHB-CI-I/Ms. Anders
Building E 1570

Aberdeen Proving Grounds,
Maryland 21010-5422

Tel. (410) 671-4408

Fax (410) 671-3665

Commandcr

Tele. 5/14/92

Darlenc Dowd

' She will see what information or

Letter faxed and sent 5/14/92.

Pueblo Depot Activity Tele. 5/18/92 sources on BHAD she can find. Call if can’t find information. Letter
SDSTE-PA/Darlene Dowd Tele. 6/1/92 No records at Pucblo. All received 5/29/92.
Pueblo, Colorado 81001-5000 transferred to Center for Military
(719) 549-4111 History, Washington. Military
Public Information Office history should know where
Fax (719) 549-4617 information is.
Center for Military History Tele. 5/18/92 Terry Dougherty They only have 3-D objects. If we furnish unit numbers, they can
3rd + M Street, SE Contact center for military history supply unit histories.
Building 159 for unit histories.
Washington, DC (202) 475-2514 .
(202) 287-9000
Hot Springs Star Call to our office 6/3/92. | Dave Nelson Wants interview, May have Referenced to CEHND who were
Edgemont Libraty information. interviewed on 6/30/92, Visited
(605) 662-7712 Tele, 6/4/92 Patty Drellick 712/92.
Fax (605) 662-6666
Property Owner Tele. 6/8/92 Gene Erikson Call. May have some information. No further contact.
BHAD Tele. 6/12/92 :
(605) 343-2475
Arca Rancher Interviewed 6/29/92. Bill Chaney Limited information. No further contact,
Salvager Interviewed 6/30/92. Merle Holloway Recorded pertinent information: Call as needed.
BHAD Russ Anderson
ND187/8 (Page 8 of 10) TCT-St. Lonis
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TABLE 2-1

SUMMARY OF RECORD SEARCH INQUIRIES
BLACK HILLS ARMY DEPOT

Organization Contact Date(s) Contact Name Results Status
TSP and Property Tele. 6/23/92 Cheryl Kandaras (TSP) | Geologic and water quality Received information 6/29/92.
Owner {Consolidated Bill Mitchell information.
Management) (Consolidated
600 Kansas Street Management)
Rapid City, SD
(605) 343-6102
Hot Springs Historical Society Tele. 7/2/92 Marshail Truax Has igloo book, Order if needed.
{605) 745-4815
BHAD, Former Worker Interviewed 7/1/92 Leonora Pedersen More contacts. Interviewed 7/1/92.

Provo, SD

Former Worker
BHAD
Edgemont, SD

Interviewed 7/2/92

Woodie Markey Information on demolition and

nerve agent.

No further contact required.

Rancher at BHAD, Mayor,
Edgemont, SD

Interviewed 7/2/92

Frank Manke Information on BG #3

Interviewed 7/2/92.

Worked near Old Facility
Don Jacobs

Edgemont, SD

662-7994

Tele. 7/1/92

Don Jacobs No information

Interviewed

Former Worker
Provo, SD
662-7048

Tele. 7/1/92

Edward Heiser No information

Interview 7/1/92

Former Demo Worker
Igloo, SD

Interviewed 7/1/92

Frances Finkell Pertinent information

Visited 7/2/92

Former BHAD Fireman
Hot Springs, SD

Interviewed 7/2/92

Louis Rickard Pertinent information

Visited 7/2/92

Former BHAD Army Ordnance
(605) 574-2617

Tele. 7/4/92

James Rickard Pertinent information

Call as needed

ND187/8
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TABLE 2-1

SUMMARY OF RECORD SEARCIH INQUIRIES
BLACK HILLS ARMY DEPOT

Hot Springs, South Dakota

chenmical plant operation,

Organization Contact Date(s) Contact Name Results Status
94th Ordnance Detachment Tele. 7/17/92 Sgt. James Van Huss Information about on-site Received information on 7/27/92.
Ft. Carson, CO detonation
(719) 579-4242
EOQD Detachment Tele. 7/20/92 Mr. Prosperi Possible information on UXO at No information on BHAD.
Ellsworth AFB . BHAD '
Rapid City, SD
(605) 685-2873
Hot Springs General Hospital Tele. 7/20/92 Would need specific names to No further contact required.
Hot Springs, SD determine if they have pertinent
(605) 745-3159 information available.
Local Rancher Tele. 8/3/92 Dwight Lackey Obtained information on salvage No further contact required.
Edgemont, South Dakota activities in the mid-70's,
Local Rancher/Former Banker Tele. 8/3/92 Eugene Erickson Obtained information about past Further contact may be needed.
‘Rapid City, South Dakota and current owners.
Local Hunter/Former Worker Tele. 7/30/92 Witliam Bruce Obtained information about Further contact may be needed.

ND187/8
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As a result of telephone or written inquiries and/or site visits, records, documents, or other
information were obtained from the following records repositories, organizations, and
individuals:

U.S. Army Corps of Engineers, Huntsville Division; and Kansas City and Omaha
Districts; General Services Administration, Washington, DC, Kansas City, Denver,
and Ft. Worth Records Center; U.S. Army National Personnel Records Center, St.
Louis, MO; National Archives and Records Centers, Washington, DC, and
Suitland, MD; United States Army Environmental Hygiene Agency, Aberdeen
Proving Ground, MD; United States Army Toxic and Hazardous Material Agency
(USATHAMA); Fall River County Agricultural Stabilization and Conservation
Service; South Dakota Department of Natural Resources, Department of Water,
and RCRA; Matt Brown; South Dakota School of Mines and Technology (Dr.
Perry Rahn); Edgemont Fire Chief, Dave Henderson; U.S. Forestry Service; South
Dakota Geological Survey, Western Field Office, (Foster Sawyer); Fall River
County Soil Conservation Service; Edgemont Herald; Fall River County Assessors
Office (Erma Welch); Merle Holloway; Russ Anderson; Marshall Truax; Leonora
Pedersen; Woodie Markey; Frank Manke; Frances Finkel; Louis Rickard; James
Rickard; Susan Henderson; 94th Ordnance Detachment, Ft. Carson, CO; EOD
Detachment, Ellsworth, AFB, Rapid City, South Dakota; Bill Mitchell; Cheryl
Kandevas; Eugene Erickson, and Dwight Lackey.

In addition to the surveys described above, TCT communicated in person or in writing with
the following organizations or individuals who could provide no substantial information
concerning presence of OEW or related subjects concerning Black Hills Army Depot:

Defense Explosive Safety Board, Alexandria VA; Corps of Engineers, St. Louis
District; Savanna Army Depot Activity, IL; U.S. Army Defense Ammunition Center
and School, Savanna, IL; US. Army AMCCOM, Rock Island, IL; 543rd and 63rd
EODCT, Ft. Leonard Wood, MO; Office of Public Affairs, Pine Bluff Arsenal;
Picatinney Arsenal, NJ; U.S. Army DESCOMM, Chambersberg, PA; U.S. Army
Material Command, Alexandria, VA; Center for Military History, Washington, DC;
Edgemont Police Department; Edgemont City Hall; Chem-Nuclear; Don Jacobs;
Edward Heiser; Bill Chaney; Hot Springs General Hospital.

Topographic maps were ordered from the U.S. Geological Survey Mid-Continent Mapping
Center in Rolla, Missouri. Aerial photos were ordered from the U.S. Department of
Agnculture - ASCS in Salt Lake City, Utah and the National Archives Cartographic Branch
in Alexandria, Virginia.

A list of references documenting information sources for the Archives Search is presented
at the conclusion of this report.

TCT-St. Louis reviewed documents, files, publications, maps, and aerial photographs (1954,
1957, 1965, and 1971), and conducted interviews to assess former and current land ownership
and use, and obtain information concerning OEW or UXO. If requested by the contracting
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officer, copies of the documents will be provided and sent under separate cover. Copies of

aerial photos and photographs are presented in a separate document entitled Photo
Documentation.

A site visit of the former BHAD was conducted June 29 through July 3, 1992. The purpose
of the visit was to gather additional information and observe current conditions at the site.
The site visit was performed by Nancy Dickens and Kevin Klipsch of TCT-St. Louis who
were accompanied in part by Bob Mentzer of UXB International and Huntsville Division

Corps of Engineers personnel Bob Britton (Project Manager), Ken Crawford (Public
Relations), and Randy King (Safety Office).

LW ALE
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SECTION 3

3.0 SITE CHARACTERIZATION

3.1 Project Location

The former BHAD, owned and operated by the U.S. Ordnance Department from 1942 until
1967, is located approximately 8 miles southwest of Edgemont, South Dakota (Figure 2-1).
As shown in Figure 2-2, the facility consists of 21,095.85 acres which occupy the western 5/6
of T10S, R2E and the eastern 1/6 of T10S, R1E of southwestern Fall River County, South
Dakota [BHADM-006,007].

3.2 Physiography

The former Depot lies on the northern edge of the Pierre Hills Division of the Great Plains
[BHADM-5]. The Cheyenne River, eight miles to the north, separates the Black Hills
Division from the Pierre Hills Division. The Pierre Hills are characterized by gently sloping
to steeply sloping topography dissected by ephemeral streams and channels. In the study
area, erosional forces have created steep ravines, cutbanks, and outwashes [BHADM-
004,006,007, BHAD-025,096,115].

3.3 Geology

Subsurface information, summarized in this section, is based primarily upon investigations
conducted by the South Dakota Geological Survey, Johnson Environmental Concepts
[BHAD-115] and researchers from the South Dakota School of Mines and Technology
[BHAD-(096,118].

The subsurface at the former BHAD consists of a sequence of folded Paleozoic and
Mesozoic sedimentary rocks deposited prior to uplift of the Black Hills and structurally
affected by the subsequent mountain-building episode. A series of anticlines extend in a
southwesterly direction from the southern edge of the Black Hills. The Cottonwood
Anticline cuts across the western portion of the project site. Strata dip gently (generally
< 1°) to the south and southeast throughout the majority of the site; however, in the extreme
western portion of the site, the strata may dip to the west, southwest, and/or northwest along
the western limb of the Cottonwood Anticline. Faulting is not common within the area,
however, jointing patterns have been identified in some of the formations present in the
subsurface [BHAD-025,115,117,118].

A generalized geologic map is presented in Figure 3-1. Beneath the project site, Paleozoic
and Mesozoic shale, limestone, and sandstone approximately 4,000 feet thick overly a
Precambrian basement consisting of igneous and metamorphic rocks [BHAD-008,025].
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Surface deposits of windblown loess, alluvium, and terrace deposits consisting of sands, silts,
and clays of Quaternary Age may be sporadically present in lowlands and drainageways
present within the area. Average thickness varies considerably ranging from 1 to 30 feet
thick [BHAD-096,115,117,118].

Three formations of Cretaceous Age are exposed at the surface at the project site. These
include, from youngest to oldest, the Pierre Shale, the Niobrara Formation, and the Carlile
Shale [BHAD-(24,025,096,115,117].

The youngest Cretaceous unit exposed at the former BHAD is the Sharon Springs Member
of the Pierre Shale (Cretaceous). This formation is present only on the southern periphery
of the project site and consists of black fissile organic shale which weathers to chips. Beds
of bentonite and zones containing concretions are commonly present throughout. Thickness
of the unit ranges from 172 to 200 feet [BHAD-096,115,117].

The Niobrara Formation (Cretaceous) underlies the Pierre Shale. Surface exposures of this
unit form the lowland throughout the central portion of the former Depot between the
ridges of the Pierre Shale to the south and the Carlile Shale to the north. The Niobrara is
composed of a gray calcareous and occasionally fossiliferous shale andfor chalk
approximately 225 feet thick [BHAD-096,115,117].

The oldest Cretaceous unit exposed at the surface in the northern portion of the site is the
Carlile Shale. The unit consists of a gray shale with concretions and thin sandstone lenses.
In the area, thickness of the unit varies from 520 to 540 feet. Two sandy members of the
Carlile Shale, the Turner Sand and the Wall Creek Sand, occur in the middle of the
formation [BHAD-096,115,117,118].

Below the Carlile Shale are additional Cretaceous units, including from top to bottom, the
Greenhorn Formation, Graneros Group, Fall River Formation, Lakota Formation, and
Morrison Formation. The Greenhorn Formation is composed of thin bedded fossiliferous
limestone approximately 50 feet thick. Underlying the Greenhorn is a sequence of gray
shales and claystones which comprise the Graneros Group. Sandstone, limestone, and
bentonite beds are occasionally present within the 860 foot thick unit. The sandy member
within the Graneros, the New Castle Sand, is composed of thin sandstone 20 feet in
thickness. The Fall River Formation underlies the Graneros Group, and consists of 30 to
165 feet of interbedded sandstone and carbonaceous shale. Below the Fall River is the
Lakota Formation which consists of 100 feet of cross-bedded sandstone with sporadic coal
beds at the base. The underlying Morrison Formation is composed of 150 feet of shale and
thinly bedded limestone [BHAD-096,115,117].

Jurassic and Triassic units present below the Cretaceous formations include the Sundance
(Jurassic) and Spearfish (Triassic) Formations. Estimated thicknesses of the units described
below were obtained from a 1959 South Dakota Geologic Survey report which recorded the
thickness of each unit based on the Igloo well borehole logs [BHAD-025]. Beneath the
Cretaceous Morrison Formation is a 437 foot sequence of interbedded sandstones and shales
comprising the Sundance Formation (Jurassic) [BHAD-025]. The underlying Spearfish
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Formation of Triassic Age consists of 337 feet of shale, limestone, and evaporite (anhydrite
and gypsum) [BHAD-025,117].

A Paleozoic series of sedimentary rocks are present beneath the above described units. The
series ranges from Permian to Mississippian in age and consists, in descending order, of the
Minnekahta Limestone (Permian), Opeche Formation (Permian-Pennsylvanian), Minnelusa
Formation (Pennsylvanian), and Pahasapa Formation (Mississippian). The Minnekahta
Limestone consists of crystalline limestone approximately 54 feet thick. Below the limestone,
the Opeche Formation is comprised of approximately 137 feet of interbedded sandstones
and purple shales. Underlying the Opeche, is a very thick sequence of sandstones, thin beds
of limestone, shales, and evaporite deposits of the Minnelusa Formation which varies in
thickness from 755 to 1,040 feet. The basal sedimentary unit present at the former BHAD
is the Pahasapa Formation which consists of 310 feet of limestone and dolomite. The upper
100 feet of this unit is highly fractured and cavernous. Less than 20 feet of the Deadwood
Formation may underlie the Pahasapa Formation at some locations of the project site
[BHAD-025,096,115,117].

Beneath the above described sedimentary units, is a Precambrian crystalline basement
consisting of granites, schists, and guartzite.

3.4 Surface Hvdrology

Surface water at the project site is provided primarily by ephemeral creeks which flow
northerly toward the Cheyenne River or easterly toward Coal Creek. A topographic map
showing surface water features is shown in Figure 3-2. Cottonwood Creek drains the
northwestern corner of the former BHAD and flows northerly to the Cheyenne River. Alum
Creek and Buck Draw drain the southwestern portions of the site and flow toward
Cottonwood Creek. The eastern half of the former depot is drained by Softwater Creek
which flows toward Coal Creek. Hay Draw, a tributary of Coal Creek, is present on the
southern perimeter of the project site and drains the area comprising Burning Ground 2
[BHADM-6,7].

A number of man-made water bodies shown in Figure 3-2 are present at the former depot
and provide water to grazing livestock. Within the site boundaries, two man-made reservoirs
are present along Soft Water Creek and one along Hay Draw. Additionally, a larger
reservoir (17 acres) is located near the main entrance to the former facility. The State of
South Dakota plans to develop one of the larger reservoirs and extend new water supply
pipelines throughout the area [BHAD-014]). Numerous small stock ponds (less than 250
feet’) have been created in low areas of ephemeral drainageways. A number of these ponds
and reservoirs were dry during the walkover survey [BHADM-006,007]. Surface water
samples collected from the reservoir in the center of the BHAD in 1981 by USEPA did not
indicate the presence of any contaminants [BHAD-009]. Analytical results for samples
collected by Johnson Environmental Concepts in 1991 indicated poor water quality high in
dissolved solids and deficient in oxygen [BHAD-115]. Nitroaromatics were not included in
the analytical parameters.
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3.5 Hydrogeology

Water bearing units within the vicinity of the former BHAD which constitute usable aquifers
include the Quaternary Deposits, Fall River Formation, Lakota Formation, Sundance
Formation, and the Madison Formation of the Pahasapa Limestone [BHAD-008,009,006,
115,117]. A table summarizing the water producing wells within a 55-mile radius of the site
is presented in Appendix B [BHAD-117]. Wells which tap the above aquifers, with the
exception of the Quaternary Deposits are generally artesian. Direction of flow within ali but
the Quaternary aquifer is down dip resuiting in a south or southeasterly flow throughout
most of the depot.

In the far western portion of the site where the western flank of the Cottonwood Amnticline
may be present in the subsurface, flow may vary from southwest to west to northwest. Flow
within the Quaternary water bearing zones is governed by the local topography [BHAD-
096,115,117].

Water bearing zones of the Quaternary Alluvial deposits are generally associated with the
floodplains of the Cheyenne River and Cottonwood Creek. Depth to water varies from 8
to 59 feet below the surface. Reportedly, water obtained from this unit is high in dissolved
solids (calcium, magnesium, and sulfate). Wells which penetrate this unit provide water for
domestic and livestock uses [BHAD-096,115,117,118].

The majority of the wells in Fall River County tap the Fall River Formation. In the vicinity
of the BHAD, depth to the aquifer is estimated to be 1,100 feet below the surface. Water
provided is reported to be high in dissolved solids but is generally potable for human and
livestock consumption [BHAD-008,096,115,117].

The Lakota Formation provides a highly productive aquifer. Depth to the water bearing
unit is approximately 1,300 feet below the surface. Water quality, however, is similar to that
observed for the Fall River Formation [BHAD-115,117].

Water producing wells near the Town of Provo penetrate the Sundance Formation. Water
quality may be poor due to the presence of dissolved solids, iron, and sedium [BHAD-115].

The fractures and cavernous nature of the Madison Aquifer of the Pahasapa Limestone
creates high porosity and permeability resulting in an extremely high water bearing capacity.
Depth to the aquifer is approximately 3,500 feet and generally precludes extensive
development for water production in the area [BHAD-008,025,096,115,117].

Water provided to residents of Edgemont and Igloo is obtained from wells which penetrate
the Madison Aquifer. These wells are artesian and highly productive yielding from 150 to
250 gallons per minute (gpm). In general, water obtained from these wells has an average
temperature of 125°F to 150°F and requires cooling prior to use [BHAD-001,021,119].

Two wells, installed at depths of 3,855 and 4,000 feet during construction of the BHAD, are
currently in use. Records vary as to the precise depths of the wells [BHAD-001,
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021,025,119,120]. The wells are owned by Fall River Properties and provide water to the
residence of Igloo as well as grazers and owners of the former depot.

During the site visit, Well No. 2 was in use and actively pumping. Well No. 1 was not in use
due to mechanical problems with the pump [BHAD-120]. Water quality is generally good
but water from this aquifer often may contain elevated dissolved solids (sodium and
bicarbonate). Analytical results from water samples collected from the Igloo wells during
operation of the BHAD and results obtained recently from the South Dakota Department
of Water and Natural Resources are presented in Appendix C [BHAD-021,052].

Recently, a well was installed south of Block H. Originally, the well was installed for oil
exploration; however, due to associated problems local individuals planned to use the well
for water supply. [BHAD-119] Analytical results, however, indicated the presence of gross
alpha and beta above drinking water standards established by the USEPA. Uranium and
other radioactive elements associated with uranium are naturally occurring in the
area.[BHAD-127] Uranium deposits are located in the Edgemont Area. The depth and
aquifer the well penetrates is unknown. Analytical results are presented in Appendix

[BHAD-044]. :

In addition to the primary aquifers described above, wells in the area also penetrate the
Pierre Shale, Niobrara Formation, Carlile Shale (Turner Sand and Wall Creek Sand
Members), and the Graneros Group (Newcastle Sand) [BHAD-025,096,115]. In general,
these water bearing units produce limited and/or alkaline or sulfur rich water. Use is
primarily limited to consumption by livestock and wells frequently run dry [BHAD-096,117].

Previous investigations conducted in the vicinity of the BHAD indicate the presence of semi-
confined perched groundwater within the weathered shale and residuum of the Carlile Shale
and Niobrara Formation [BHAD-008,015,096,). These studies did not indicate the presence
of water in the unweathered shale. Reportedly, weathered shale may extend to a depth of
100 feet [BHAD-008,096,115]. Direction of flow within the perched system follows local
topography. Results of an investigation conducted in 1981 by Johnson Environmental
Concepts, indicates that the shallow, perched groundwater contains high levels of dissolved
solids (sulfate, chloride) [BHAD-115]. )
During the site visit, seeps or springs were not evident within the Carlile; however, seeps
were observed in the Pierre Shale on the sides of ravines north of Burning Ground 2. A
white flocculent was found in association with the seeps and may indicate the presence of
dissolved solids or bacteria. Perched water within the Pierre Shale is most likely governed
by the presence of unweathered shale similar to conditions reported above for the Carlile
and Niobrara.

3.6 Topography

Topographic and drainage features are shown in Figure 3-2. Elevations are presented in
metric units which were derived from a 1982 USGS topographic map. The USGS map was
the sole source available detailing the topography of the site. Units throughout the
remainder of the report are presented in English units [BHADM-006,007).
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Elevations within the former BHAD vary from 3,639 feet (1109m) above mean sea level
{AMSL) on the eastern edge of the facility near the main gate to 4,190 feet AMSL (1277m)
in the southwestern corner near Burning Ground 2. Higher elevations occur in southern
portions of the site on the ridge formed by the Pierre Shale [BHAD-006,007].

3.7 Vegetation

Based on observations during the walkover survey, the majority of the site is vegetated with
grasses and herbaceous plants typical of the prairie environment such as wheat grass, yellow
sweetclover, salt grass, buffalo grass, prickly pear, switchgrass, etc. [BHAD-141]. In some
areas vegetation is naturally limited or absent due to lack of water, steep slopes, and/or the
presence of shale or bentonite. Trees were not abundant and with the exception of one lone
tree near Burning Ground 3, trees were only present near the former residential area in the
northeastern portion of the site.

3.8 Soils -

Soils found at the former BHAD vary considerably. In general, soil development is
somewhat limited {less than 60 inches) due to the semi-arid environment, lack of organic
material and presence of shale at the surface. Mappable units are prone to desiccation and
consist of friable calcareous clays and clay loams. Gypsum may be a frequent constituent
of the soil profile. A soils map is presented in Figure 3-3 [BHAD-046].

Soils at the site consist primarily of the Minnequa, Manzanola, Kyle, and Pierre Series.
Clays and clay loams belonging to the Arvada, Broadhurst, Lohmiller, and Steller Series are
present in drainageways throughout the former depot, however, their aerial extent is
extremely small. Additional soil types are sporadically present in upland areas as shown in
Figure 3-3 [BHAD-046].

The Kyle Series, which is present primarily in the east central portion of the site, consists
of a well drained calcareous clay approximately 50 to 60 inches deep. This soil type is prone
to formation of desiccation cracks and has slow permeability. Slopes range from 0 to 6
percent [BHAD-046].

The Manzanola Series is found throughout the former BHAD and consists of a well drained
silty clay or silty clay loam 25 to 60 inches deep. Permeability is moderately slow and slopes
range from 0 to 6 percent [BHAD-046].

The Minnequa Series is also present throughout the site and consists of a well drained
calcareous silty clay loam 24 to 60 inches deep. Permeability is moderate and slopes range
from 0 to 6 percent [BHAD-046].
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The Pierre Series is present primarily in the southern portions of the site and consists of a
well drained clay 34 to 60 inches deep. The soil is prone to formation of desiccation cracks.
Permeability is very slow and slopes range from 2 to 25 percent [BHAD-046}].

3.9 Demographics

Fall River County has a population of 7,353. The nearest towns include: Edgemont
(population 906) which is located eight miles northeast and Provo (population 32) which is
located 1.5 miles southeast [BHAD-121]. The residential area of Igloo is located within the
confines of the former BHAD. During operation of the depot this area housed officers
assigned to the facility. Six families reside in the Igloo subdivision which is located in the
northeast corner of the former facility [BHAD-128]. The subdivision is less than 1 mile
(4,000 ft.) from Burning Ground 3.
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SECTION 4

4.0 SITE OWNERSHIP AND LAND USE
4.1 Prior to Government Possession

The site for the former Black Hills Depot was selected late in 1941 [BHAD-034]. Prior to
government acquisition of the land, the area was primarily used for grazing cattle and sheep
[BHAD-130,129,125,133]. The land surface was poorly suited for agricultural activities due
to the semi-arid conditions and the poor quality of the water. Homesteaders were sparse.
The nearest village, Provo, was located approximately one mile to the east and had a
population of only 20 people. This site was selected for the BHAD because of its
remoteness from human habitation [BHAD-001,006,046].

The land obtained for the depot was acquired through the purchase of 29 parcels. The
largest parcels were obtained from the Department of Agriculture (7,630.14 acres), and the
Department of the Interior (1,095.32 acres). Additional public lands were purchased from
the State of South Dakota (1,280 acres) and Fall River County (817.82 acres). The largest
amount of acreage purchased from an individual land owner was obtained from Albert C.
Soske (1,420.74 acres) [BHADM-003]. Table 4-1 lists the land owners prior to the existence
of the depot. Figure 4-1 shows the location of the parcels. Numbers and letters displayed
in Figure 4-1 correspond to the tract and parcel numbers shown in Table 4-1.

4.2 Depot Operation

The facility was officially designated the Black Hills Ordnance Depot by General Orders No.
9, dated February 5, 1942 [BHAD-091]. The depot covered 21,095.85 acres of land
consisting of the following:

a. 12,370.05 acres of land acquired by the United States from private owners, primarily
in fee, in 1942 and 1943 by direct purchase and/or condemnation proceedings.

b. 1,095.32 acres of public domain lands reserved for military use by Executive Order
9526, dated February 28, 1945.

c. 7,630.14 acres of land originally acquired by the Department of Agriculture under the
Bankhead-Jones Farm Tenant Act which was transferred to the War Department by
Executive Order 9197, dated July 9, 1942.

d. 0.34 acre of lesser interests were acquired at no cost.

Construction began in the spring of 1942 and was completed in October of 1942; however,
facility improvements were made throughout the depot’s existence [BHADM-001, 008].
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TABLE 4-1
PRIOR LAND OWNERSHIP
Tract/Parcel Land Owner Acreage Acreage Acreage
No. (Fee) (Transferred) | (License)
A Department of Agriculture 7630.14*
B Department of Interior 1095.322
L3 Preston L. Ellis 520.06
2 Emma Ellis, Heirs 40.14
4, 10, 24, Fall River County 817.82
31, 38
5,21 Lucinda Johnson, Heirs 570.49
6, 22 Arthur S. Johnson, Heirs 200.15
7,20 Jesse M. Johnson 480.00
8,23 Charles Johnson 320.37
9 Emily McConkey Baldwin 160.00
11 John W. Coates 480.00
12, 37,43 | Albert C. Soske 1420.74
13 Parkin Land & Livestock Co. 640.00
14 Clarence K. Calland 360.00
15, 16, 18 Fred Coates 640.00
17 George L. Bales 160.00
19, 40 State of South Dakota 1280.00
25 Daniel J. Dierks, Heirs 80.00
26 Grace Walters 320.60
27 Katherine Nieman 400.00
28,41 Richard Pfister 960.00
29 William Erschen 160.00
30 Clifford A. & Joyce Wilson 160.00
32 Federal Farm Mort. Co. (Philip J. 499.72
Erschen)
33 Edward F. Gainor 160.00
34 Arthur D. Gow 960.00
36 George Leslic Coates 80.00
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TABLE 4-1
PRIOR LAND OWNERSHIP
Tract/Parcel Land Owner Acreage Acreage Acreage
No. (Fee) (Transferred) | (License)
39 Fred Kuntz, Estate 500.56
44 L Chicago, Burlington & Quincy Raiiroad 0.343
Totals 12,370.05 8,725.46 0.34
IUse permit dated 1-31-42, Executive Order 9197 dated 7-9-42.
Zpublic Land Order No. 10 dated 7-8-42.
3License for fence dated 3-24-43.
T
4-3
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As constructed, the facility was to provide 1,500,000 square feet of space for long-term
reserve storage of ammunition including storage of ammunition containing high explosive,
chemical or nerve agent fillers [BHAD-034]. In addition to storage, the depot provided for
the receipt, maintenance, inspection, testing, restoration, issuance, and shipment of
ammunition, propellants, components of guided missile fuel, and chemical toxics; unpacking
and functional packing of small arms ammunition; and the demilitarization of unsafe,
obsolete and surplus ammunition, chemical ammunition, ammunition components, chemical
toxics, general supplies [BHAD-006], and General Services Administration supplies [BHAD-
035]. Workers inspected and tested the ordnance or packed, repacked, and inventoried
ammunition, and disposed of any ammunition deemed unsafe or obsolete [BHAD-46].

Ammunition was stored in 802 igloo-type magazines, open storage sites between igloos, 12
standard magazines and miscellaneous outdoor storage areas. These storage facilities were
located on 19,000 acres within the restricted portions of the depot [BHAD-034]. Access to
the restricted areas was limited by security guards, fencing, gates, and lighting [BHAD-123].
The remaining 2,000 acres were set aside for administrative, residential, and general
operational requirements.

Structures and buildings within the depot were either numbered, lettered, or alpha
numerically labelled. Particular labeling was assigned to groups of buildings with a specific
function and location. These included: Igloo Storage Magazines (Block A-H and J); the
Combat Material Area (Area 1800 and 2000); Ammunition Workshop Area (Area 3000);
Bundle Ammunition Packing Area (Area 4000); Burning Ground 2 (Area 5000); Chemical
Plant and Chemical Warfare Area (Area 6000); bridges (Area 7000); Ammunition Normal
Maintenance Area (Area 8000); Tracer Test Range (Area 9000); Outdoor Storage Area and
Burning Ground 3 (X Area); and Burning Ground 1. Structures numbered 1700 and below
identified administrative, residential, and general operational buildings [BHADM-001].

From 1948 until the 1960s, in addition to normal facility operations, grazing of cattle and
sheep was permitted by lease on 14,615 acres of depot property. Livestock were not
permitted within the burning grounds or the chemical area, but grazed throughout the
remainder of the depot in order to limit potential grassland fires [BHAD-123]. Prior to
1958, ranchers grazing cattle and/or sheep at the depot included Porter, Hepner, Hudson,
Barkley, and Trotter. After 1958, the Manke family grazed cattle and sheep on the east side
of the depot and the Bones family leased grazing rights on the west side [BHAD-132,133].

In 1962, the Black Hills Ordnance Depot was renamed Black Hills Army Depot (BHAD)
by General Orders No. 51, dated August 21, 1962 [BHAD-091]. By 1964 the depot stored
more than 250,000 tons of ammunition in the 802 igloos. The facility included 504 buildings
[BHAD-046).

In the early 1960s, DOD officials conducted a study of ammunition storage depots with the
objective of reducing excess storage by consolidating facilities. As a part of this study, an
inspection team visited the BHAD [BHAD-046). On April 24, 1964 the Secretary of
Defense announced the future closure of the BHAD to be phased out over a period of three
years and closed by June 1967 [BHAD-123,114]. At 4:00 pm on June 30, 1967, the facility
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was permanently closed and was transferred to the GSA. Twenty people remained as
caretakers for a 15-month period [BHAD-046].

4.3 Post Depot Ownership and Land Use

Shortly after the announcement of the depot’s closing, the citizens of Edgemont, South
Dakota considered purchasing the depot for development as an industrial park. Federal
officials assisted with pertinent plans and publicity. They also arranged for a water study
because they suspected that some of the reluctance of businesses to locate in the area was
due to the poor water quality at the site [BHAD-053). In 1967, the "Morrison Group", which
consisted of five businessmen from Nebraska, Utah, South Dakota, Colorado, and Wyoming
began investigating the possibility of developing the depot area. The group proposed to
lease the site from the city with an option to buy within five years [BHAD-012]. At this
same time, the U.S. Forestry Service requested all 21,000 acres of the depot for a grazing
district [BHAD-123). The Forestry Service stated it had held title to a portion of the area
prior to the establishment of the depot, and as such, had an obligation to manage the land.
According to the Forestry Service, regulations prohibited the use of land managed by the
Department of Agriculture for industrial purposes [BHAD-123].

In 1968, GSA transferred a total of 5,700 acres to the Department of Agriculture (U.S.
Forestry Service).

In November of 1968, GSA sold 15,355.51 acres to the City of Edgemont, South Dakota.
GSA retained the title to the depot property until the city made its last payment in 1988.
In the contract between GSA and the City, special provisions were included as follows:

0 145 frame buildings were transferred to the Bureau of Indian Affairs.

0 GSA would hold the rights to the contents of Building X-115 and right-of-way
for ingress and egress.

0 Edgemont would maintain the chapel and provide interdenominational
services.
0 Edgemont would provide water to the town of Provo at reasonable rates

through the depot water system [BHAD-123,091].
In addition, certain restrictions stated below were included:

Purchaser specifically acknowledges that portions of the property are
contaminated or may be contaminated from residual explosives and are restricted,
fenced, and placarded. "Contaminated Area, surface use only, no digging." The
purchaser for itself and assigns expressly acknowledges that these areas have been
identified to it and that any use there of will be consistent with the restrictions
imposed by the United States Army and that the use of these areas will be at its
own risk. The Purchaser agrees that any successors in interest shall be required
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to save harmless and indemnify the United States of and from any claims or
demands of any type whatsoever arising out of use of the contaminated areas will
be at its own risk. This indemnity shall extend to all costs, counsel fees, expenses
and liabilities incurred in connection with the defense of any such claim, action
of proceeding brought against the United States arising from, directly or indirectly,
and in any manner incident to use of the contaminated area [BHAD-012-13].

In 1968, the City of Edgemont, South Dakota, leased 11,362.00 acres to FHT, Inc. in the
southern half of the depot. FHT, Inc. was a company based in Towner, Nebraska, owned
by Hayden Thompson, Jerry Feverhelm and Burton Hutton. FHT, Inc., in turn, subleased
the property to local ranchers for grazing privileges [BHAD-012,013].

In April, 1969, the 0.34 acre licensed to GSA from Quincy, Chicago, and Burlington Railroad
Co. transferred back to the railroad [BHAD-012]. The following year GSA conveyed 2,995.5
acres in the eastern portion of the site to the City of Edgemont, South Dakota. The city in
turn sold the property to Black Hills Industrial Freeport, Inc. (BHIF). BHIF was known to
the local populace as "the Morrison Group”. BHIF then sub-leased the same 2,995.5 acres
to Texas Calf Palace for cattle operations [BHAD-012,013].

From 1971 until 1973, Perry Lackey operated a salvage operation at the former BHAD.
The location of his operation is unknown. Brass igniter tubes and other metal ordnance
items obtained from Burning Grounds 1 and 2 and the Surveillance Area were the primary
source of salvageable items [BHAD-143].

Texas Calf Palace, known also as Beef Palace, operated a feed lot for cattle and sheep. It
closed down in 1974. Marshall Caters purchased the 2,995.5 acres in the eastern portion of
the former BHAD and attempted to run the feed lot known as Cheyenne Feeders. In 1988,
Caters sold the land to Consolidated Management Corporation (CMC). CMC changed its
name to Fall River Properties in 1992 and is the current owner of the property [BHAD-144].

In Japuary of 1975, BHIF merged with a company known as Salt Flats Development
Corporation [BHAD-012,013]. Later in 1975, the city leased to BHIF the three parcels of
land purchased previously from Edgemont. i

During this same time frame, GSA transferred to the Bureau of Indian Affairs 145 buildings
[BHAD-012]. In the spring of 1978, the U.S. Forestry Service aerial seeded their property
at the depot to help stimulate vegetation, growth, and control erosion [BHAD-119,130}.
During this same period, BHIF (Salt Flats Development Corp.) sold six parcels totalling
1,202 acres in the northeastern portion of the site to Securities Industries, Inc. (SITI) [BHAD-
012,013]. One parcel consisted of the Normal Maintenance Area (the 8,000 Area) and the
surrounding land [BHAD-012, BHADM-001}.

In December 1978 and 1979, SII leased 95 acres in the eastern portion of the site to
Unitram Corp. Unitram intended to operate an ash plant and ash burial site on the leased
property. Unitram installed equipment, but failed to begin operation. Shortly thereafter,
Unitram Corporation folded due to financial instability. SIH retained title to the land
[BHAD-130]. :
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In December of 1983, the city sold to FHT, Inc., four separate tracts of land in the western
half of the former BHAD which included 11,327 acres [BHAD-012,013]. In May of 1983,
FHT, Inc. signed a contract with Chem-Nuclear, Inc. to lease (with the option to buy)
7,211.59 acres. Chem-Nuclear, Inc. planned to build a low-level radioactive waste disposal
facility. A feasibility study was conducted at Burning Ground 3 by Chem-Nuclear in 1984.
Following Chem-Nuclear’s preliminary investigation of the use of the former depot, the State
of South Dakota passed a Jaw prohibiting any nuclear activities within the boundaries of the
state. FHT, Inc. leased the remaining acres (former Burning Ground 3) to a hog operation
and to ranchers for sheep and cattle grazing [BHAD-130].

In February of 1984, FHT, Inc. (Thompson as sole owner) won a lawsuit against Feuerhelm
and Hutton and obtained the title to a total of 7,833 acres in the southern half of the site.
At the same time, Hutton won in a lawsuit against Feuerhelm and Thompson and obtained
title to 3,456 acres located in the northern half of the former BHAD [BHAD-012, 013].

With the death of Jerry Feuerhelm, the land purchased by FHT, Inc. was divided between
Hutton and Thompson [BHAD-130]. Currently, both lease the land to ranchers for cattle
grazing. Between 1988 to 1990, FHT, Inc. had leased igloos to the Federal Government to
store wheat [BHAD-130].

In June of 1984, the Southern Hills Bank Corporation sold to Robert Valley 6.48 acres.
Currently, Cora Height owns the 6.48 acres in the northeastern corner of the former BHAD
and uses the land for residential purposes [BHAD-012,013,130]. In September of 1984, SII
sold approximately 247.10 acres in Igloo Block J to Circle P Ranch. Circle P Ranch used
the property, including igloos, for a hog operation. Circle P Ranch folded and Eugene
Erickson, the owner, retained the property. Between 1984 and 1987, Erickson leased five
igloos (Block J) to Space Ordnance Systems for the storage of munitions [BHAD-144]. The
quantity and types of ordnance stored are unknown. Currently, the igloos and the land are
not being utilized.

4.4 Current Ownership and Land Use

As shown in Figure 4-2, a number of businesses and/or individuals (with the exception of the
Igloo subdivision) currently own property at the former BHAD. The acreage owned by each
is listed below [BHADM-018].

Cora Height 6.48
Eugene Erickson 248.18
Consolidated Management Corp. 3,763.87
FHT, Inc. 7,853.17
Burton Hutton 34752
Igloo Subdivision 8.60
Subtotal 15,355.51
Department of Agriculture 5,740.00
Quincy, Chicago, and Burlington Railroad 0.34
Total 21,095.85

NDi187/8 4-8 TCT-St. Louis



oq i L
'\\ adr - 1]
RN E”‘ (e
YN I R
NNy - FH I 5 e ERICKSON]
N H
\\\ oSN \\ st ey OWNERSHIP LEGEND
Wi N \‘R\\\* S HEH H BURTON HUTTON
\ hﬁ.‘:t \'§\ \.\r\[\"(‘-\\(': - ihn
ERRRRRACERRRRERRE ” FHT. INC. TRACT
N ~|IN Tt Fx
SERINY NIRERANES 4
RSO R RERE b
EERNEHIRSE RS, EUGENE ERICKSON
NS ﬁ_ﬁx \\\\k\ .
NS ‘ N T N
RRREESRREE FALL RVER PROPERTIES
NNNYA NN ANNA L
NS S Os ! IGLOO SUBDMISION
RSSO0 J (6 FAMILIES)
AR
NN U.S. FORESTRY SERVICE
N \\ WL CORA HEIGHT
‘

F:igura 4-2

Projsct No. 92_2_2'

- -- —-—— TCT CURRENT "1992 LAND OWNERSHIP =7

FORMER BLACK HILLS ARMY DEPOT oa by T L

St. Louis Date: 5-“‘ 13 - 92




T

The Igloo subdivision consists of 19 lots on Hanney Road. The lots are approximately 0.25
to 0.50 acres in size. During depot operations, these homes were the officers quarters
[BHADM-001,128,125].

Currently, a single salvage operation exists as the only industrial operation at the former
depot. Merle Holloway started the salvage operation in the spring of 1989. The primary
land use at the former BHAD is cattle grazing [BHAD-130,129,128,133]. One rancher,
LaVerne Buskohl, has Texas longhorns grazing alongside Rushmore Road near the water
tanks [TCT,134]. Ranchers have leasing rights to graze cattle throughout most of the igloos
and the eastern half of the former depot. No grazing was observed at Burning Ground-2;
however, the U.S. Forestry Service has leased the area for grazing [BHAD-141].
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SECTION 5

5.0 SITE OPERATIONS

5.1 Imtroduction

Information pertaining to operation of the former Black Hills Army Depot (BHAD)
provided in this section is based upon information gathered during the extensive literature
review and site visit, which included: aerial photos, interviews with landowners and former
employees, site maps and drawings, and historical documents pertaining to the operation and
use of ordnance at the BHAD.

A site visit of the former depot was conducted June 29 through July 3, 1992. The purpose
of the visit was to gather additional information by obtaining documents and maps,
conducting interviews and observing current conditions at the site. Selected photographs
taken during the site visit which depict current conditions and copies of aerial photos are
presented in a separate document entitled Photo Documentation. An archives search
conducted by the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) is
presented in Appendix D and a transcript of the interview with the former Demolition
Foreman and BHAD Fire Chief is presented in Appendix E.

The site visit was performed by Nancy Dickens and Kevin Klipsch of TCT-St. Louis who
were accompanied by Bob Mentzer of UXB International. Huntsville Division, Corps of
Engineers representatives present during a portion of the visit included Bob Britton (Project
Manager), Ken Crawford (Public Relations), and Randy King (Safety Office). A metal
detector was used during the site visit to help define conditions at the site.

5.2 Facility Operations

5.2.1 General Facility Operation

The former BHAD, shown in Figure 5-1, was constructed in 1942 as a reserve depot whose
primary objective was to receive, store, maintain, demilitarize, and issne conventional and
chemical ordnance. The depot received its first shipment on October 30, 1942 from Wolf
Creek Ordnance Plant {BHAD-001,050,065,075].

The remote location of the facility in southwestern South Dakota required the construction
of an extensive residential area, school, hospital, and airfield [BHAD-065].

Water was supplied by two wells located in the northeastern corner of the facility. As
described in Section 3.5, water obtained from the wells has a temperature of approximately
150°F. The water distribution system consisted of a hot water storage tank, two zeolite
softeners, evaporative coolers, chlorination room, and a cold water storage tank. During the
50’s, Well 3 was installed in the northwestern corner of the facility at a depth of 1,930 feet
below ground level in order to provide water to a shower system and leaching field located
at the Chemical Plant [BHAD-001,065].
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Prior to 1961, wastewater treatment consisted of a number of septic tanks and overflow
lagoons located throughout the facility. In 1961, a wastewater treatment system was
constructed in the northeast corner of the BHAD (Figure 5-1). The facility consisted of a
grit chamber, two clarifiers, trickling filter, primary and secondary digester, final clarifier and
two sludge drying beds [BHAD-001,065]. According to Dave Henderson, Edgemont Fire
Chief, an apparatus associated with one of the clarifiers broke while two children were
playing. The incident occurred a number of years ago and a substance believed to be
elemental mercury poured out from the apparatus onto the ground and into the clarifier.
The amount of the spillage was undetermined [BHAD-127}.

One sanitary landfill was present at the BHAD. Information supplied by Matt Brown and
analyses of aerial photos, indicates solid waste generated from normal operational activities
at the BHAD was placed into a sanitary landfill located near the wastewater treatment plant
(Figure 5-1). All collection and disposal activities were "performed by an unidentified
civilian contractor" [BHAD-001]. Solid waste generally included refuse, garbage and ashes
[BHAD-001,119, BHADM-014,015,016,017]. According to Matt Brown, the landfill may
have been used subsequent to closure of the facility [BHAD-119].

In addition to the sanitary landfill, an industrial salvage disposal and burn pit area were
located in the combat area. References to this area were encountered in the Daily Duty
Logs from the Fire Department [BHAD-114]. From the analysis of aerial photos, the
Salvage Disposal Area is most likely located directly north of the Combat Equipment
Storage Area and south of Building 1818. TCT-St. Louis suspects items such as scrap
lumber, non-salvageable metals, boxes, etc. were buried or disposed of at this location;
however, no reference to this area was encountered in the historical reports. Due to the
close proximity of this area to other buildings, storage areas and the airfield, TCT-St. Louis
does not believe this location was used for the disposal of ordnance or ordnance
components.

The remaining depot support facilities consisted of an administrative area, mobilization area,
utilities area, residential areas, hospital and school facilities, vehicle classification area,
general storage area, and airfield [BHADM-001]. A number of underground gasoline and
fuel oil storage tanks were located throughout the facility and according to Mr. Matt Brown,
many of them still contain product from the former BHAD operational period and visual
evidence suggest some may have leaked or ruptured [BHAD-119]. Facilities and operations
associated with ordnance activities at the former BHAD are described in Sections 5.2.2.

5.2.2 Ordnance Operations .

The primary objective of the BHAD was to serve as a reserve depot for the receipt, storage,
maintenance, inspection, testing, restoration, issuance, and shipping of ammunition,
propellants, components of guided missile fuel, and chemical toxics; unpacking and
functional packing of small arms ammunition; and the demilitarization of unsafe, obsolete
and surplus ammunition, chemical ammunition, ammunition components, chemical toxics,
general supplies [BHAD-006], and General Services Administration supplies [BHAD-035].
The mission of the former depot remained the same throughout the years.
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At certain times through the years, different functions of the mission would intensify more
than others. During wartime, the work effort at the depot was directed toward testing,
issuing, and shipping ordnance to the armed services and allies. In the interim years,
emphasis was placed primarily on receiving, renovating, and storing munitions.

5.2.2.1 Types and Amounts of Ordnance - During the 25 years of the facilities operation,
the depot handled considerable amounts and types of ordnance including small arms,

conventional ammunition, bombs, grenades, mines, rockets, ammunition components, bulk
explosives and chemical toxics. Ordnance contained high explosive, incendiary, chemical, or
nerve agent filler. The amount and types of ordnance stored, renovated, and destroyed at
the facility varied from year to year. Millions of tons of ordnance and bulk explosives passed
through the depot during its existence. Table 5-1 lists the types of ordnance that were
reportedly present at the former BHAD at one time or another.

During the first 13 months of operation (November, 1942 - January, 1944), 140,676.89 tons
of munitions were received and 22,811.97 tons of munitions were shipped from the depot
[BHAD-073). From 1943 through 1945, the depot received individual shipments for storage
of ammonium nitrate, and trinitrotoluene (TNT) in excess of 2 million and 15 million
pounds, respectively [BHAD-063]. During 1946, approximately 85,000 tons of ammunition
were received and 2400 tons were shipped. During the last 3 months of 1946, over 50,000
rounds and components were destroyed, 50,000 pounds of cyanogen chloride were recovered
from leaking chemical gas bombs, 670,000 rounds of small arms ammunition were
disassembled and salvaged, and 125,000 shells were renovated [BHAD-064]. During the last
6 months of 1959, more than 11,000 tons of ordnance were destroyed and 6,000 tons were
renovated [BHAD-107].

Chemical weapons were also stored, tested, renovated, and destroyed throughout the
BHAD’s operational period. From 1949 to 1950, over 300,000 mustard gas bombs [BHAD-
001,070,143] were stored at the depot. All of the bombs were believed to be potential
leakers [BHAD-001]. During one 3-month period in 1955, 211,000 mustard gas shells (105
mm) were renovated and approximately 2,000 were destroyed [BHAD-102].

Testing of all munitions was conducted by the facility’s Surveillance Office who determined
the final disposition of off-specification items. In general, deteriorating or leaking items were
renovated if possible; however, extensively damaged ordnance as well as old or obsolete
munitions were generally destroyed at the burning ground.[BHAD-001] According to the
former Demilitarization Foreman, items received from other depots were scheduled for
destruction rather than modification or renovation [BHAD-125].

During the final years of operation, the majority of ordnance present at the BHAD was
either shipped to other facilities or destroyed [BHAD-135].

5.2.2.2 Storage, Renovation, and Destruction of Munitions - At the former BHAD,
ordnance activities were conducted at ten separate locations identified by specific numbers
and/or letters. Table 5-2 lists the types of ordnance operations and the corresponding
building designations.
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TABLE 5-1*

LIST OF ORDNANCE PRESENT DURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)
: (Page 1 of 7)
Reference # Specific Ordnance
BHAD-002 Lewisite
“ BHAD-005 Captured German Chemicals
BHAD-006 M-55 Rockets filled with GB or VX
BHAD-039 1,000 Ib, AN-M59 Series (SIREA, SIRAA)
BHAD-039 Bomb, Frag, Comp B, 90 Ib, M82 (SIENA)
BHAD-040 Cluster, Frag Bomb, M8, 8" Shell _
BHAD-040 Cartridge HE, T50EZ2, Suppl charge without fuze for 75 mm gun
BHAD-040 M26, Frag Bomb, 500 Ib
BHAD-040 105 mm Propelling Charges
BHAD-040 Cartridge, 90 mm, HE, M71, flashless with fuze, PD M48A2, 0.05 second delay
for guns M1, M2, and M3
ﬂ\[ BHAD-040 Shell, S/F, HE, M1 with fuze, M48A2, 0.15 second delay for 105 mm How, M2,
MZ2AI, and M4
i BHAD-040 Charge propelling M9 for 8" gun M1
H BHAD-040 Charge propelling M10 for 8" gun M1
l BHAD-040 500 Ib, GP bomb, Amatol loaded
BHAD-040 500 1b, GP bomb, TNT loaded
BHAD-040 300 1b, GP bomb, Comp B loaded
BHAD-040, 102 M?22 boosters
BHAD-040 M57 head assemblies
BHAD-040 M1B1AZ Primers M58
i BHAD-040, 102 Boosters M110A1, M111, M110, M111A2
BHAD-040, 103 Fuze, M57, M51A1, M110, M111
BHAD-040, 103, 105 20 Ib Frag Bomb, M40, and M41
BHAD-040 M102 Adaptor Boosters
BHAD-040 M Fuze M51AS5
BHAD-040 Fuze M51A1
B BHAD-053 CN, AC
BHAD-054 Smoke Bombs (WWII) 10 Ib to 100 Ib, M67 (WP) Bomb, or M74 or M77

*For explanation of abbreviation see page 7 of Table 5-1.
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LIST OF ORDNANCE PRESENT DURING TH

TABLE 5-1*%

E OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)

(Page 2 of 7)

Reference # Specific Ordnance

BHAD-054 (HC) Hexachloroethane

BHAD-054 100 Ib M47A2 (WP) Bomb

BHAD-054 Cluster Bomb M67 and M77, Black Powder

BHAD-063 White Phosphorous {WP)

BHAD-063 Ammonium Nitrate

BHAD-063 TNT (trinitrotoluene)

BHAD-063 Amonit(e)

BHAD-063 Kollexilene .

BHAD-067 Strontium Nitrate

BHAD-067 Magnesium Grade A Ferro Enamel and Grade B

BHAD-067 Asphaltum '

BHAD-067 Calomel

BHAD-067 Barium Peroxide

BHAD-067 Tetryl

BHAD-067 Grade A5, Black Powder

BHAD-067 Barium Stearate

BHAD-067 Graphite

BHAD-067 Explosive D (ammonium 2.,4,6-trinitrophenolate)

BHAD-073 Dibutylphthalate

BHAD-073 Diphenylamine

BHAD-073 Dimethylaniline

BHAD-073 115 1b bomb, Gas, Persistent (L) M70

BHAD-074 M78 and M79 Chemical Bomb

BHAD-077 Sodium Hydroxide for the Destruction of Lead Azide

BHAD-077 Sodium Sulphide for the Destruction of TNT
BHAD-080, 107, 137 Bomb, Gas, CK, 500 1b, AN-M78

BHAD-080, 137 Bomb, Gas, CK, 500 1b, AN-M79
BHAD-080 Bomb, Gas, CG, 500 Ib, AN-M78

*For explanation of abbreviation see page 7 of Table 5-1.
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TABLE 5-1%*

LIST OF ORDNANCE PRESENT DURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)

(Page 30f 7)

Reference #

Specific Ordnance

]

BHAD-080 Bomb, Gas, CG, 500 Ib, AN-M79
BHAD-(80 S2ZADA Adaptor Booster, M11521
BHAD-080 S2NRA Fuze Bomb, Nose, AN-M103A1
BHAD-086, 105 Grenade, Hand, Frag, MK2A1, with M10 Series Fuze to MK2 with Fuze,
M204A1
BHAD-086 Shell, Fixed, HE, M48, Reduced Charge with Fuze, Pd, M51AS
BHAD-086 Shell, HE, M49A2, with Fuze, Pd, M52A1
BHAD-086 Shell, Fixed, HE, M48, Super Charged with Fuze, Pd, M51AS
BHAD-086 Shell, Semi-fixed, HE, M48 with Fuze
BHAD-086 Shell, Fixed, HE, M48 with Supplemental Charge with Fuze
BHAD;OSG SHell, Fixed, HE, M48, Normal Charge with Fuze
BHAD-0%0 M6 Mines
BHAD-102 Scrap Pentolite
BHAD-102 HE, AT, M67 with Fuze, BDM62A1 for 105 mm Howitzer
BHAD-102 Gas Persistent, H, M60 for 105 mm Howitzer
BHAD-102 Cluster, Fragmentation Bomb, M28
BHAD-102 90 mm Gunshell
BHAD-102 90 Ib Frag Bombs
BHAD-102 105 mm H Gas Shell
BHAD-102 155 mm H Gas Shell
BHAD-102 Projeciile, 105 mm, M67
BHAD-102 Projectile, 76 mm
BHAD-102 Projectile, M64, WP Smoke
BHAD-102 Primers, 76 mm
BHAD-102 Booster, 75 mm
BHAD-102 Fuze, MK BD10
BHAD-102 Primers, M22A2
BHAD-102 Fuze, M54

ND187/5

*For explanation of abbreviation see page 7 of Table 5-1.
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TABLE 5-1*

LIST OF ORDNANCE PRESENT DURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)
(Page 4 of 7)

Reference # Specific Ordnance
BHAD-102 Booster, M20A1
BHAD-102 Scrap TNT

. BHAD-102 Bomb, AP, 1,600 Ib

| BHAD-102 Bomb, HE, 4,000 Ib

BHAD-102, 105 Bomb, 500 Ib
BHAD-102 Cluster Frag, M4, M140, M4l
BHAD-102 Cluster Frag, M126
BHAD-102 Fuze, M120
BHAD-102 Fuze, M62A1
BHAD-102 Fuze, Flare, Mech Time M111
BHAD-102 Fuze, M120A1
S BHAD-102 Fuze, M48
BHAD-102 Fuze, M111, M110, and M111A2
BHAD-102 Adapters, 250 1b Bomb
BHAD-102 Boosters, 250 b Bomb
BHAD-102 Boosters, M26 Frag
BHAD-102 Primers, RIRVA
BHAD-102 Projectile, 75 mm, M48
BHAD-102 Projectile, 75 mm, M66
BHAD-103 M?28 Rifle Grenade
BHAD-103 MB8SAI1 Rifle Grenade
BHAD-103 100 Ib, GP, Tritonal Bomb
BHAD-105 Parachute and Cont., Bomb, M4
BHAD-105 Cluster Frag Bomb, AN-M1A2, 1060 Ib
BHAD-105 Bomb, GP, 500 Ib, Comp, AN-M64A1
BHAD-105 Projectile, 8" HE, M103 with Fuze, Pd, M51
- BHAD-105 Charge, Prop, M23 F/240 mm

BHAD-105 Assy, Head, Fuze, Pd, M51A4

*For explanation of abbreviation see page 7 of Table 5-1.
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TABLE 5.-1*

LIST OF ORDNANCE PRESENT DURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)
(Page 5 of 7)

Reference # Specific Ordnance
BHAD-105 Bomb Prac, 250 Ib, M124
BHAD-105 Cart, 90 mm, AP-T M318
BHAD-105 Cart, 106 mm, HE-T, M346A1
BHAD-107 Fuze, M103A1
BHAD-107 Bomb, GP, 500 Ib, Comp B, AN-M64A1
BHAD-107 Flare, Surface, Trip
BHAD-107 Powder, Prop.
BHAD-107 Cart, 76 mm, HE, M42A1
BHAD-107 Proj. HE, M114, F240 mm
BHAD-107 Case, Cart, M5A1, 76 mm
BHAD-107 CML, Mustard-H-5516, Container
BHAD-107 Case, Carnt
BHAD-107 Cart, 57 mm, HE, M306, Al
BHAD-107 TNT, Flake
BHAD-107, 137 Bomb, Gas, CG, AN-M79, 1,000 ib
BHAD-107, 137 Bomb, Gas, CK, AN-M79, 1,000 Ib
BHAD-107 Projectile, 8" HE, M106
BHAD-108 Mustard Gas Bomb, M70
BHAD-108 16,000 ib Tritonal GP Bomb
BHAD-108 | 30 Caliber Ball Ammunition
BHAD-109 Cluster Frag Bomb, MLA2
BHAD-112 260 1b Frag Bomb
BHAD-114 U.D.M.H., Nitric Acid, M-3 Fuel, Jet Fuel
BHAD-127 Mines
BHAD-127 40 mm
BHAD-127 76 mm
BHAD-127 81 mm Mortar
BHAD-127 4.2" Mortar

*For explanation of abbreviation see page 7 of Table 5-1.
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TABLE §5-1*

LIST OF ORDNANCE PRESENT DURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)

{Page 6 of 7)
Reference # " Specific Ordnance
BHAD-127 3.5" Rocket
BHAD-127 120 mm HE
BHAD-127 105 mm RR
BHAD-127 155 mm HE G
BHAD-127 750 Ib
BHAD-127 57 mm Smoke
BHAD-127 60 mm WP
( EOD Mo61 Pract Chem Rocket
EOD M83 Frag Bomb (Butterfly)
EOD M47A4 US Bomb Incendiary
EOD M103 Bomb Fuze
EOD 155 mm, Smoke Fiiled with Red Phosphorous
PHOTOS 37 MM Shells

Supporting References:

009, 030, 031, 039, 042, 047, 053, 064, 069, 071, 075, 078, 079, 081, 082, 085, 086, 090, 103, 110, 111

Captured German Chemicals: Could include phosgene, G-Series nerve agent, blood agents and blister agents.

*For explanation of abbreviation see page 7 of Table 5-1.
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TABLE 5-1

(Page 7 of 7)
LIST OF ORDNANCE PRESENT DBURING THE OPERATION OF THE BLACK HILLS ARMY DEPOT (BHAD)
LIST OF ABBREVIATIONS
Abbreviation Definition

AC Hydrocyanic acid - a blood and nerve poison, a gas.

AP Anti-personnel or armor piercing, pending reference to ordnance.

CG Phosgene - a choking gas.

CK Cyanogen Chloride - a blood and nerve poison, a liquid until released into the
atmosphere where it changes to & gas.

CN Chloroacetophenone - a training and riot control gas, a common tear gas.

G Gasoline, aviation gasoline used as a fuel with a liquid propellant.

GB Sarin (methylisopropoxyflucrophosphine oxide) - a blood and nerve poison, a
liquid.

GP Genera] Purpose - term used to describe dropped munition (bomb).

H Mustard (2,2-dichlorodiethylsulfide) - a blister gas.

] HC HC Mixture - a smoke generator which is formed by the combustion of

aluminum with hexachloroethane and zinc oxide or High Capacity.

HE High Explosive - characterized by the extreme rapidity with which detonation
occurs.

PD Point Detonating Fuzes - an explosive train component that can be activated by
impact.

RR No reference found.

f TNT 2,4,6-trinitrotoluene - a constituent of such explosives as amatol, pentolite,
letrytol, tritonal, pickatol and Composition B; or can be used by itself as an
explosive as a bursting charge, demolition charge or blasting charge.

UDMH Unsymmetrical Dimethylhydrazine - a liquid rocket fuel.
WP White Phosphorous - a screening smoke and an incendiary agent, a liquid, ignites
spontaneously on exposure to air and produces dense white smoke.

Sources: BHAD-066,055,157

L~

*For explanation of abbreviation see page 7 of Table 5-1.

ND187/5

5-11
TCT-St. Louis




T

TABLE 5-2

FORMER BHAD ORDNANCE OPERATIONS

Ordnance Operation

Area Designation

Function

Burning Ground 3

Storage Igloos Block A-H Munition storage
Block J
Combat Material Area 1800 and 2000 Inert storage
Area
Ammunition Workshop Area 3000 Area Murition storage, depriming, debanding,
and TNT washout of munitions, burnout
of small arms and ammunition
components
Bundle Ammunition Packing Area 4000 Area Small arms and ammunition packing
Disassembly Plant, Deactivation ammunition disassembiy
Furnace
Burning Ground 2 5000 Area Destruction of ammunition
Chemical Plant 6000 Area Renovation, disassembly, destruction of
Chemical Warfare Area chemical weapons, and storage of
Chemical Burning Pit leaking chemical weapons
Ammunrition Normal Maintenance 8000 Area Renovation of munitions
Area
Tracer Test Range 9000 Area Test range for 30 and 50 caliber
ammunition
Outdoor Storage Area X Area Munition storage and destruction

Burning Ground 1

No pumber or
letter designation

Destruction of ammunition

ND187/8
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Storage Igloos

The igloo storage area, shown in Figure 5-1, is situated in the western half of the former
BHAD. The magazines were labelled by blocks A through H and Block J. The structures
provided long term storage facilities for ordnance, ordnance components and bulk explosives.
With the exception of chemical leakers, the majority of the ordnance listed in Table 5-1 was
housed in the igloos. Burned white phosphorous casings were reportedly buried in two pits
in an area north of Block J [BHAD-001,053, BHADM-001].

From 1958 until 1960, Ellsworth AFB stored missile fuel (M3), fuming nitric acid and
unsymmetrical dimethylhydrazine in igloos A-504 and A-805. M3J rockets containing nerve
agent VX and GB were stored in Block G during this same time frame [BHAD-
001,0054,126,127,132,133].

According to several former workers, no maintenance, modification, renovation, or
demilitarization were performed on the nerve agent-filled M55 rockets. Leakers and
eventually all the nerve agent filled ordnance were shipped to Rocky Mountain Arsenal
[BHAD-125,126,132,135]. During this period, rabbits were raised at the depot and all
personnel working near Block G were required to keep the rabbits with them at all times.
Rabbits were used to determine if a leak of the nerve agent-filled rockets had occurred.
Training sessions were mandatory for all personnel, including ranchers who grazed cattle and
sheep in the vicinity of Block G [BHAD-132,133). No records, however, were encountered
which documented the training or final fate of the rockets.

In 1950, an explosion occurred at Igloo F-1304 which killed three people and destroyed the
igloo. Grenades were scattered and the area was fenced off [BHAD-114]). No documents
were found indicating the final disposition of the area.

Quantity distance tests were conducted in Igloo Block D in 1957. Approximately 4,000 M61
rockets containing nerve agent stimulant (ethylene glycol) were placed in the igloos and
detonated [BHAD-054]. According to information supplied by former depot personnel, the
rockets within the igloos were difficult to detonate. As a result, additional explosives were
added. Both igloos were destroyed, however, the structures collapsed. Debris was not
scattered throughout the area [BHAD-125,126,135].

1800 and 2000 Area - Combat Materials Area

In the Combat Materials Area (1800 and 2000), shown in Figure 5-1, small arms ammunition
ranging in size from 22 caliber to 50 caliber was either stored or unpacked and reassembled
into functional packs by either linking, belting, clipping, or recycling [BHAD-001, BHAD-M-
001]. Additionally, inert materials and salvage items were stored at this location. A salvage
yard landfill and burning pit for inert and nonsalvageable material was located within the
area south of Building 1818 [BHAD-114].
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3000 Area - Ammunition Workshop Area

The Ammunition Workshop Area (3000 Area) consisted of approximately 48 acres. As
shown in Figures 5-1 and 5-2, the 3000 Area was located in the south-central portion of the
BHAD. Maintenance, modification, renovation, and demilitarization of ordnance was
conducted at this location [BHAD-053]. The types of ordnance handled at this facility
included:

- conventional ammunition, 20 mm to 240 mm with high explosive (HE), white
phosphorous (WP) and mustard (H) filler

- mines, antitank (AT) and antipersonnel (AP) with HE filler

- bombs, 250 Ib. through 1,000 Ib. with HE filler

- rockets, 2.75 - 4.75 inch with HE and WP (filler)

- hand and rifle grenades

- components including fuzes, primers, boosters, and propellants [BHAD-053]

Ordnance was disassembled and reassembled at specific locations throughout the Workshop

- Area. TNT was flaked and explosive fillers were removed from munition items at Building

3046 [BHADM-001, BHAD-001,053]). The types of munitions requiring washout included
75 and 76 mm shells, mines and 250-1000 pound bombs [BHAD-053]. The explosive filler,
washed from ordnance items, was diverted into three leaching beds and allowed to settle into
the ground [BHAD-053]. Records do not clearly indicate whether all three leaching beds
were exclusively used for explosives or whether one or more of these structures were used
for other chemicals such as acids. Numerous storage magazines were also present within the
area. Plate 1 (Photo Documentation) shows the Ammunition Workshop Area.

4000 Area - Bundle Ammunition Packing Area

The 4000 Area, shown in Figures 5-1 and 5-3, contained the bundle ammunition packing
buildings, maintenance/repair/equipment sheds, ammunition disassembly plant, and a
deactivation furnace [BHADM-001]. The ammunition disassembly plant covered
approximately 2 acres and housed television cameras and screens to aid in the disassembly
of munitions ranging in size from 100 Ib. through 4,000 1b. [BHAD-001,053].

The ammunition packing buildings were used to load and package munition into railroad
cars for shipment to other installations both in the USA and abroad. The maintenance/-
repair/equipment sheds housed forklifts, tools, lumber and a carpenter shop [BHAD-
001,053]. The deactivation furnace was located on an 11.2 acre site within the 4000 Area.
All types of small arms, ammunition components, and tracers were destroyed in the furnace
by burnout [BHAD-001,053]. The deactivation furnace and disassembly plant are shown in
Plate 1 (Photo Documentation).

5000 Area - Burning Ground 2

Burning Ground 2 (BG-2), shown in Figures 5-1 and 5-4, was constructed in 1946 as a facility
for heavy demolition and destruction of toxic gas filled ammunition. 1954 and 1971 aerial
photos of the area have been reproduced and are presented in the separately bound Photo
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Documentation as Plates 2 and 3. Prior to 1946, all demolition activities were conducted at
Burning Ground 1 [BHAD-064]. The site was comprised of 965 acres and was located in
the southwestern portion of the facility [BHAD-001,053, BHADM-001]. Facility maps
indicate the presence of several structures at the burning ground including a barricade, tool
storage building, the remote control shelter, electric generator house, storage magazine,
workshed, and demolition furnace {BHAD-M-001).

BG-2 was used for the demolition/burning of ordnance containing explosive or chemical
fillers. In addition, small arms containing tracers were tested at a range located within the
burning ground. Munitions destroyed at Burning Ground 2 ranged from components such
as igniters, primers and fuzes to 10,000 Ib. bombs. During 1967, simulant filled rockets, M61,
were detonated in open pits and incinerated [BHAD-054]). The following is a list of
munitions reported to have been destroyed at BG-2:

small arms, 30 caliber to 50 caliber, all types

- conventional ammunition ranging in size from 20 mm through 240 mm with high
explosive (HE), incendiary and chemicals such as white phosphorous (WP),
mustard (H) gas and chloracetophenone (CN) gas

- conventional bombs ranging in size from 4 lbs. through 12,000 Ibs. with HE.,
incendiary, pyrotechnics and chemicals (WP, H gas, Lewisite (L) gas, cyanogen
chloride (CK) gas, phosgene (CG) gas and hydrocyanic acid (AC) gas)

- ammunition components (fuzes, primers, boosters, bursters, activators and
propellent)

- rockets ranging in size from 2.75 inch to 4.5 inch with HE and WP filler
- mines, anti-tank (AT) and anti-personnel (AP) with HE filler
- grenades, hand and rifle with HE filler [BHAD-053]

The chemical bombs were placed in trenches or pits, the nose plugs were blown off and the
leaking chemicals were then ignited and burned. The detonating wires were underground
and were electrically connected to the remote control shelter and the electric generator
house. According to the former Demolition Foreman, chemicals, including phosgene,
cyanogen chloride, and mustard were poured into trenches 20-25 feet deep and were allowed
to seep into the ground. Occasionally, chemical bombs were not placed in pits but were
burned along the sides of the roads at BG-2 [BHAD-125,126].

Large bombs were detonated in 12 large pits, 20 to 40 feet deep. After the detonation
charges were connected to the wires, the munitions were buried with earthen materials and
detonated. Alllarge detonations took place from behind the remote control shelter [BHAD-
125]. Twelve large detonation pits or craters were in continual use at the burning ground
{BHAD-053,054].
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Smaller bombs were placed in open sites and detonated in place. When detonations were
scheduled to occur, the fire department was called upon to watch for flying shrapnel and to
put out any incidental grass fires [BHAD-114,125,126]. Small ammunition components such
as primers, igniter tubes, etc. were burned in the popping furnace. Burned out components
were then placed on the ground in the vicinity of the popping furnace [BHAD-125,126].

6000 Area - Chemical Plant and Burning Pit

As shown in Figures 5-1 and 5-5, the 114 acre Chemical Area was located in the
northwestern corner of the former BHAD. Copies of 1954, 1965, and 1971 aerial photos
of the area have been reproduced and are presented in the separately bound Photo
Documentation as Plates 4, 5, and 6. The area consisted of two separately fenced areas
which included a chemical plant and storage area within the fenced area of the depot, and
a chemical burning pit and outdoor storage facility outside of the fenced perimeter of the
depot [BHADM-001]. According to documents, the 6000 Area was used for the disposal of
mustard and cyanogen chloride and phosgene bombs ranging in size from 100 pounds to
1,000 pounds [BHAD-053].

An incinerator was constructed in the area in 1959 and was put into actual service in 1961
[BHAD-114)]. Prior to 1961, the incinerator underwent extensive testing and modifications.
The plant was located in the Demilitarization Building 6006 and was surrounded by
additional fencing [BHADM-001]. The bombs were loaded onto a conveyor belt located
within the storage building. The bombs were then punched, and the mustard was
incinerated within a rotary kiln. Effluent and stack gases were treated with limestone and
discharged to ponds located west of the plant [BHAD-030]. Information supplied by the
Army Environmental Hygiene Agency described the operation of the incinerator shown in
Figure 5-6 as follows:

Bombs were loaded on the loading platform from the indicated storage area. The
M-70, 129-pound mustard bombs were then loaded onto the conveyors and
passed through the double door air-lock into the punch chamber. A hydraulic
punch made two holes in the top of each bomb. The opened bomb was then
conveyed through the conveyor tube into the kiln inlet head and then into the
rotary kiln. The kiln is 4.0 feet in diameter and 30.0 feet long. The mustard was
bumed in the kiln using fuel oil as the auxiliary fuel. Combustion gases passed
through a six-stage water scrubber and were discharged to the atmosphere from
a 32-foot tile exhaust stack with an internal diameter of 30 inches, ar an
estimated rate of 12,000 cfm. The average rate of punching bombs and dumping
them into the kiln was approximately 30 per hour, with a peak production rate
of 46 bombs per hour. Daily production time was between 5.5 and 6.5 hours.
After a 30-60 minute dwell time, empty bomb casings were discharged from the
kiln discharge head through a water seal to a conveyor. The decontaminated
bombs were then hauled away by truck for disposal as scrap metal [BHAD-030].
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In 1961, the Army Environmental Hygiene Agency sent a team to the BHAD to sample
stack emissions, water seals, pond effluent, and the nearby well. Results, included in
Appendix F, indicated the presence of sulfuric and hydrochloric acid at nearly every
sampling point and the presence of mustard gas in the water obtained from two of the water
seals. The tests were conducted as a result of numerous injuries received by personnel
working at the facility [BHAD-030j.

In addition to mustard bombs, the plant also incinerated chemicals drained from cyanogen
chloride bombs [BHAD-137]. According to a former worker, contents of cyanogen chloride
and phosgene bombs were incinerated at the Chemical Plant as early as 1954 [BHAD-152].
A 1966 newspaper article described the process.

The cyanogen chloride gas bombs were hoisted onto a 8-foot platform, the
rupture disc was punctured, and the liquid was drained into a 500-gallon tank.
The liguid was then pumped into a kiln and bumed. Following draining, the
casings were decontaminated with compressed air and shipped to other ordnance
facilities for reuse. During 1966, 5,000 cyanogen chloride bombs (500-pound and
200-pound) were demilitarized {BHAD-137].

Prior to 1959, the precise nature of the operations at the chemical area is not clearly defined
in the records. Historical reports from the Chemical Branch, BHAD, indicate chemical
ordnance was renovated at this location [BHAD-143,144,145,146,147,148,149,150,152].
Records indicate the leakers were transported from the storage igloos to a remote location
believed to be the chemical area. Reportedly, all chemical ammunition was stored at the
chemical area, however, interviews with former depot personnel indicate that unless the
chemical munitions were leaking, chemical ordnance were stored in the storage igloos
[BHAD-001,125,126,132]. Leakers were stored in the Chemical Area. In 1950, 310,000
potentially leaking mustard bombs were stored at the BHAD [BHAD-001,152].

In 1956, a shower system was installed within the Chemical Area at the change house
(Building 6000), in order to protect workers from the effects of leaking munitions. The
system consisted of four showers and a leaching field for the waste [BHAD-001].

The locations of the chemical area and burn pit are discernible on aerial photos (Plates 4,
5, and 6, Photo Documentation). TCT-St. Louis suspects that prior to 1959, the area was
used to drain, renovate, decontaminate, and store leaking chemical weapons. Bulk chemicals
retrieved from the munitions that were not of sufficient quality to transfer to other depots
may have been disposed of at the chemical burn pit. According to documents, in 1951, a
new mustard burning site was proposed to enable the facility to destroy 30,000 leaking
mustard bombs per year [BHAD-001]. The proposed site was to be located in the northeast
corner of the facility north of the mustard bomb storage pads. The northeastern corner of
the facility consists of residential and administrative facilities. No storage pads are present
in this area. TCT-St. Louis believes the records were actually referring to the northwestern
corner of the former BHAD [BHAD-152]. The actual date of construction of the burning
pit was not found during the Archives Search.
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Historical reports from the Chemical Division, indicate that chemical bombs were drained
of their contents (prior to destruction) in a bermed trench. DANC was frequently used as
a decontaminating agent. Mustard gas was transferred from small containers to 1-ton
containers at this location. Spilled chemicals were directed into a pit and away from the
workers. Empty bomb casings were burned and decontaminated in open pits within the area
[BHAD-149]. The majority of the empty casings were sold as scrap or sent to othcr facilities
for reuse [BHAD-143].

In 1954 (Plate 4, Photo Documentation) and 1957 aerial photos, one trench is visible within
the area designated as the burning pit. Chemicals and/or chemical weapons were most likely
drained, destroyed, or decontaminated at this location; however, records indicate that during
this time frame, chemical munitions were also destroyed at Burning Ground 2 [BHADM-
014,015].

In the 1965 photo (Plate 5, Photo Documentation), two trenches are evident within the
burning pit [BHADM-016]. According to interviews with former plant employees, the
incinerator was dismantled during decontamination of the facility and was buried within the
pit [BHAD-125,126,135).

8000 Area - Normal Maintenance Area

The 8000 Area was called the Normal Maintenance Area. This area is discernible on a 1957
aerial photograph but not on the 1954 photo. As shown in Figure 5-1, the Normal
Maintenance Area was located in the central portion of the former BHAD and consisted
of 7.8 acres [BHADM-001, BHAD-053). This area provided additional facilities for the
maintenance, modification, renovation, and demilitarization of ordnance which included:

- conventional ammunition ranging in size from 20 mm through 240 mm with HE
filler

- rockets ranging in size from 2.75 inch to 4.5 inch with HE and WP filler

- grenades, hand, and rifle with HE filler

- fuzes, primers, boosters, and propellants [BHAD-053]
The normal maintenance area (Plate 7, Photo Documentation) consisted of a maintenance
building, flammable materials building, vacuum collector building, and four above-ground

storage magazines [BHADM-001].

Area 9000 - Tracer Test Range

As shown in Figures 5-1 and 5-7, the Tracer Test Range was located north of Igloo Block
J outside the perimeter fence (Plate 8, Photo Documentation). The site consisted of seven
buildings and an impact and/or target barricade located approximately 2,400 feet from the
buildings. Small arms ammunition, 30 to 50 caliber in size with tracer, were fired at this
location [BHADM-001,013].
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Few references to this test range were encountered in the documents and those found
consisted exclusively of facility maps dated 1959 or later. A 1965 facility map showing
restricted areas labeled the Tracer Range as Restricted Area No. 4 and the Statement of
Clearance described Area No. 4 as a non-use restricted area. The Test Range does not
appear on aerial photographs until 1965 [BHADM-13]. Prior to the late 50’s, records
indicate that small caliber tracer ammunition was tested at Burning Ground 2 [BHAD-
114,125,126). :

X Area - Burning Ground 3

Burning Ground 3, shown in Figure 5-8, consisted of approximately 675 acres and was
located in the X Area in the north central portion of the BHAD (Plate 9, Photo
Documentation). Prior to construction of the burning site, in approximately 1959, the X
Area contained concrete pads for open storage [BHAD-103, 114). Silica carbide was stored
at Pad X-115 during and subsequent to the operation of the depot [BHAD-114]. In 1946,
white phosphorous stored in the northwest corner of the X Area, ignited, and burned for
several days [BHAD-064, 114]. The accident is further described in Section 5.3. Records
mdicate that the burned casings were buried north of Block J as shown in Figure 5-7 and
Plate 8 (Photo Documentation) [BHAD-001,053, BHADM-001].

Burning Ground 3 was used for the burning of small arms (30 caliber ball with tracer),
conventional ammunition ranging in size from 20 mm through 240 mm, fragmentation bombs
ranging in size from 20 lb to 260 lb., ammunition components including fuzes, primers,
boosters and propellants, bulk explosives, and guided missile fuel and oxidizers including
fuming nitric acid, Fuel M3, and unsymmetrical dimethylhydrazine [BHAD-053, 103, 114].
All references to the burning of ammunition at Burning Ground 3 indicate the ordnance
destroyed contained high explosives fillers rather than chemical fillers [BHAD-114,133,135].

A 1965 aerial photo (Plate 9, Photo Documentation) reveals the presence of 21 trenches.

Six to 14 pits were present within each trench. Several denuded and disturbed areas most

likely represent leaching beds for chemicals or bulk explosive [BHAD-M-016]. According

to documents, personnel from Ellsworth AFB, South Dakota stored missile fuel and their
component products at the depot. Burning Ground 3 was used for the disposal of these

fuels. In general, the materials were poured into trenches and burned. All disposal activities

were conducted by Air Force personnel rather than facility personnel [BHAD-114, 135].
Documents indicate the materials were stored in Igloos A-504 and A-805 beginning in 1958.
Destruction of the materials took place from 1959-1960 [BHAD-114]. During the early 60’s,

Mr. Frank Manke, who herded sheep near Burning Ground 3, occasionally went into the
restricted area to retrieve some of his flock. According to Mr. Manke, personnel would pour / /#*
liquids, green in color and similar to anti-freeze, into the trenches. The material was not » 7
burned, but was allowed to soak into the ground [BHAD-133]. e

Burning Ground 1

As shown in Figure 5-9, Burning Ground 1 (BG-1) was located outside the perimeter fence
along the southern edge of the former BHAD [BHADM-001]. The area consisted of 438
acres and was used for the destruction of white phosphorous and mustard bombs and
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conventional ammunition ranging in size from 20 mm to 240 mm, with explosive fillers
[BHAD-053]. In the 1954 and 1957 aerial photos (Plate 10, Photo Documentation), two
long trenches are present along the road in the center of the burning ground [BHADM-014}.
TCT-St. Louis suspects these were burning trenches.

BG-1 was the ordnance disposal area for the depot prior to 1946. In 1946, Burning Ground

2 was constructed and activities increased at the Chemical Area [BHAD-064,125]. Records
are unclear as to the use, if any, of Burning Ground 1 subsequent to 1946.

53 Accidents

Accidents involving fires, explosions, or spills of UXO or OEW did not occur frequently at
the BHAD. The training and retraining of the surveillance and fire departments and depot
personnel resulted in an excellent safety record at the depot. Several times throughout the
depot’s 25 year history, the fire department and the depot received awards for their safety
practices [BHAD-125,126,135]. A number of accidents involving UXO and OEW did,
however, occur.

In 1946, a large fire occurred when a forklift driver accidentally punctured a 100-lb. bomb
containing white phosphorous which engulfed the entire stack of 38,500 bombs in flames
[BHAD-125,136]. During the initial 20 hours following the incident, bombs exploded at
random and white phosphorous and shrapnel were forced into the air. When the area was
cleared, the burned white phosphorous casings were buried in two pits located north of Igloo
Block J [BHAD-064]. The suspected burial location, based on documents and maps, is
shown in Figure 5-7 and Plate 8, Photo Documentation.

On March 31, 1950, Joseph M. Murray, Douglas Armentrout, Jr., Harrison Bird, and Louis
E. Sanford were working in an igloo magazine. At about 8:10 A.M., an explosion blew off
the top of Igloo F-1304, shattering one wall, and scattering grenades throughout the area.
The structure collapsed upon the men inside, trapping them under concrete and other
debris. Three men died and the igloo was destroyed. Due to the presence of hand and rifle
(M9A1) grenades scattered throughout the site, the area was fenced and barricaded [BHAD-
114]. Records do not indicate the final disposition of the area, however, Igloo F-1304 is not
mentioned in any decontamination documents found.

Two separate fatalities occurred at Burning Ground 2; however, the date of their occurrence
is not known. While working on a "mustard shell" one man was killed when the shell
exploded. It is not certain whether he died due to complications from the mustard gas burns
or the shrapnel [BHAD-046,125]. The second fatality occurred at the popping furnace at
Burning Ground 2. A worker tried to remove primers lodged in the flue of the popping
furnace chimney. One or several of the burning primers exploded, killing the worker
{BHAD-125].

In 1959, spillage of bulk explosives resulted from a collision between a truck and semi-trailer
on Combat Perimeter Road near the airfield. One vehicle carried Composition B and the
other diesel fuel. Following the accident, the explosive residue spilled on the ground was
burned in place. It took over four hours to clean up the spillage of Composition B [BHAD-
114].
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5.4 Closure and Decontamination

Following the U.S. Army Supply and Maintenance Comimand’s decision to close the facility
in 1964, the BHAD was decontaminated according to the "Preliminary Statement of
Neutralization" and the "Standing Operating Procedures for Decontamination of the Black
Hills Army Depot" by Depot personnel [BHAD-001, 053]. These documents are presented
in Appendices G and H, respectively. '

The methods and degree of decontamination were based upon War Department Supply
Bulletin SB5-52 and War Department Technical Bulletin TB-Eng 57 [BHAD-123). During
the decontamination effort, a marking system was employed which would enable easy
recognition of the method and degree of decontamination completed.

- X - Water flushed (partly decontaminatéd)

- XXX - Decontamination by boiling and/or steaming, but not considered toxically
or entirely safe for open flame of high temperature

- XXXXX - Decontaminated by tear-down of the equipment and flashing with
open flame where necessary or of such nature that decontamination was effective
[BHAD-123]

Decontamination by flashing referred to the practice of subjecting the object to an open
flame with a temperature above the flash point of the explosive compound.

The decontamination effort was completed in December of 1966 and was directed primarily
towards reduction of the explosive hazards associated with ammunition storage facilities,
renovation and washout facilities, leaching beds, burning grounds and the chemical area and
chemical burning pit [BHAD-001,053]. Documents indicate that decontamination was
performed to the "most reasonable degree" with consideration of the applicable land
restrictions [BHAD-001]. Contaminated equipment or material and waste explosives were
not to be disposed of by burying [BHAD-001]. The official Statement of Clearance dated
January 31, 1967 is presented in Appendix I and states:

Statement of Clearance (January 31, 1967) - All lands within the Black Hills
Army Depot, Igloo, South Dakota, located approximately 8 miles southwest of
Edgemont, South Dakota, have beer given a careful search and have been
cleared of all dangerous andjor explosive materials reasonably possible to detect.
Six areas depicted on the enclosed drawing PE 1004-1, dated January 27, 1967,
are designated as restricted. Area No's. 1, 2, 4, 5, and 6 are entirely restricied
from any use. Area No. 3 is restricted to surface use only. All other tracts are
recommended for any use for which the land if suited [BHAD-001].

According to the 1966 SOPs, all area structures and equipment were decontaminated to the
3X level. Equipment was scheduled for inter-depot transfer [BHAD-001]. All structures
associated with the storage igloos, 8000 Area, 3000 Area, 3046 Area, deactivation furnace,
disassembly plant, 6000 Area, and Burning Ground 2 were to be thoroughly inspected and
tested for explosives including floors, drains, sumps, pipes, and vacuum ventilation systems.
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If explosives were found to be present, the inside structure was swabbed with either hot
water (for black powder and explosive D), steam (for TNT and mixtures) or acetone (for
tetryl). The structures were then rinsed and retested for the presence of explosives. All
sweepings and wet vacuum water were containerized and sent to Burning Ground 2 for
destruction [BHAD-001,053].

The perimeters surrounding all storage and operational structures were also inspected and
tested for the presence of explosives. If explosive residues were present, scrap metal was
brought to the site to create a high intensity burn. The area was then flashed. This
procedure was repeated until the area tested negative for explosives [BHAD-001,053}

Explosive leaching beds were flashed with metal scrap and retested for explosives as above,
then covered with soil. Acid leaching beds were covered with one inch of limestone then
graded over with soil [BHAD-001}.

All "exposed and passible" areas within the burning grounds and demolition areas (Burning
Grounds 1, 2, 3) were cleared of explosive residues, ammunition and ammunition
components. The demolition pits were covered over with soil and the areas were fenced.
The chemical burning pit was filled with combustible burning materials and scrap and was
then burned, covered over and enclosed in a barbed wire fence [BHAD-001].

According to the Preliminary Decontamination Report (1965), contamination within the
Chemical Plant Area included: '

An underground drain, approximately 250 feet long, is known to be contaminated
with mustard. This drain is located 5 to 8 feet underground and passes under a
reinforced concrete slab [BHAD-053].

Neither the Preliminary Decontamination Report, nor the decontamination SOPs
recommended the excavation or removal of this drain [BHAD-001, 053]. The 1965 report
did recommend the closure of the chemical burn pit, wash-down and removal of the
Chemical Plant and fencing of both areas [BHAD-053].

According to the Statement of Clearance, six areas were restricted for use [BHAD-001].
These included: Area 1, Burning Ground 1 (non-use); Area 2, Burning Ground 2 (non-use);
Area 3, Burning Ground 3 (surface use only); Area 4 - Tracer Test Range, (non-use) Area
5 - Chemical Plant (non-use), Area 6, Chemical Burning Pit (non-use). An undated map
depicting restricted areas states the following [BHADM-013]:

Areas restricted are fenced with 5-wire barbed fencing and posted at 1/4 mile
intervals with Danger Signs.

Area I, Area 2: Contaminated Areas, Live Ammo, Chemical Components or
Shrapnel. Keep Out.

Area 3: Contaminated Area. Blister Chemicals, Acids, and Highly
Flammable Materials at Depth.
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TE: Restrictions
Surface Use

Area 5, Area 6: Contaminated Areas, Blister Chemicals, Keep Out

In September of 1965, the former BHAD was reported to the GSA as excess and neither
decontamination document referred to the Tracer Test Range {BHAD-001,053}].

On June 30, 1967, the facility was permanently closed [BHAD-091]. In 1968, all land within
the fenced area was sold to the City of Edgemont and that outside was transferred to the
U.S. Forestry Service as described in Section 4.3 [BHAD-012,013,091].

5.5 Potential Presence of UXO

This section addresses the potential presence of UXO at the former BHAD. Information
presented is based on historical and decontamination reports, maps, aerial photographs,
interviews, and information obtained from TCT’s site visit and previous investigations.

During TCT’s site visit, a number of items were encountered that were believed to be UXO.
Following their discovery, Corps of Engineers representatives present at the site, contacted
the 94th Ordnance Detachment, Ft. Carson, Colorado. The Army unit destroyed the items
listed in Table 5-3 [BHAD-142]. The majority of the UXO were encountered at Burning
Ground 2 or were obtained from local individuals who found theiiems while on-sif€ and
collected them as war memorabilia. Included in the items was an M61 rocket which had
been found at the BHAD and was stored in a warehouse at the site (Photo Documentation,
Photos, p28). According to the former mayor of Edgemont, a metal crate of land mines was
found at the BHAD and was removed by an ordnance unit from Ellsworth AFB [BHAD-
119]. No dates or names were supplied. According to personnel from Ellsworth, no
ordnance detachment had visited the former BHAD subsequent to 1980. Records were not
kept on file prior to 1980 [BHAD-151)]. Since closure of the facility, no accidents involving
UXO have been reported.

A number of investigations have been conducted at the depot following its closure. Previous
studies include investigations conducted by Edgewood Arsenal in 1971, U.S. Environmental
Protection Agency (USEPA) in 1981, Chem-Nuclear in 1984, and Johnson Environmental
Concepts in 1991 [BHAD-6, 9, 54, 115].

Storage Igloos

During operation of the BHAD, the igloos were used for Jong term storage of ordnance and
bulk explosive [BHAD-065]. The Magazine Area is located in the western half of the facility
(Figure 5-1). Currently, the 797 igloos (originally 802 igloos) present at the former BHAD
are either empty or contain animal waste from cattle present throughout the area.
According to a local resident and salvage operator, no ordnance or bulk explosives are
present in any of the igloos [BHAD-120]. The majority of the magazines are owned by FHT
and Burton Hutton; however, Eugene Erickson owns 52 igloos in Block J [BHAD-M-010j.
The area is used for cattle grazing.
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TABLE 5-3

UXO FROM BHAD DESTROYED BY 94TH ORDNANCE DETACHMENT
Number Item

1 M61 Practice chemical rocket

1 M83 Fragmentation bomb (Butterfly)

2 M47A4 Incendiary bomb

2 M103 Bomb fuze

1 155 mm Smoke filled with red phosphorous

8 75 mm AP shot rounds

1 M145 Bomb MT fuze (possible)

2 M61A1 Projectile fuze -

AP = Antipersonnel

ND187/8
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In 1950, an explosion occurred in Igloo F-1304, as described in Section 3.3, killing three men.
Grenades were scattered around the area and the site was fenced. Records do not indicate
the final disposition of the area [BHAD-114].

During 1967, two quantity distance tests were conducted in Igloo Block D, as described in
Section 5.2.2. Approximately 4,000 M61 rockets containing ethylene glycol were placed in
the igloos and detonated. Both igloos were completely destroyed. No records were
encountered detailing the subsequent clearance of the detonation area BHAD-054).

Several of the igloos were inspected during the site visit (Photo Documentation, Photos,
p31). No evidence of UXO or OEW was encountered.

Burial Area - Empty White Phosphorous Casing

According to documents, burned and empty white phosphorous casings, resulting from a fire
in the X-Area, were buried north of Igloo Block J. In 1946, following the fire, the casings
were buried in two separate pits at the location shown in Figure 5-7 and Plate 8 (Photo
Documentation). Aerial photographs and observations during the site visit do not indicate
the presence of pits at this location. The area was surveyed with a metal detector, which
did not indicate the presence of ferrous metal in the subsurface to a depth of 4. Vegetation
was present throughout the area; however, the grass was generally much shorter (<1/4 inch)
at the suspected burial site than in the immediate vicinity (2-3 feet). The area is currently
owned by Burton Hutton and is used for grazing (Photo Documentation, Photos, p27).

Combat Material Area - 1800 and 2000 Area

As shown in Figure 5-1, the Combat Material Area is located in the southeastern corner of
the former BHAD. The area is owned by Fall River Properties and is used for cattle
grazing [BHADM-010,012].

The Combat Area was used as a storage facility for inert materials and small arms [BHAD-
001,065). A salvage burning pit was located south of Building 1818 [BHAD-114]. The area
was not observed during the site visit.

Ammunition Workshop Area - 3000 Area

The 48 acre Ammunition Workshop Area is located in the south central portion of the
facility as shown in Figure 5-2. The site is currently owned by FHT and is used to graze
cattle [BHADM-010,012).

During operation of the BHAD, this site was used for the renovation of munitions. A
washout facility and leaching beds were used during renovation operations. Reportedly, the
area was decontaminated by flashing and the beds were covered over with material [BHAD-
001, 0053]. Explosive residue was not excavated and decontamination documents
recommended the area for surface use only [BHAD-001,053]. The area is shown in Plate
1 (Photo Documentation). A 1971 aerial photo indicates the area had been graded over
[BHADM-017].
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Vegetation was sparse and, in places was absent; however, the area was extensively grazed
which may limit vegetational development. During the site visit, explosive residues were not
encountered at the surface, but UXO was encountered within the area. A 75 mm armor
piercing shell with tracer was found on the floor at Building 3008. According to the
Edgemont Fire Chief, 2 number of the shells were found in a crate. The crate was hung
from the door of Building 3008 and was used to keep the door open (see photos, Appendix
D, p28). The 94th Ordnance Detachment from Ft. Carson, disposed of the shell and seven
others were found by local residents [BHAD-142].

No ordnance was encountered in Building 3038 and 3046.

Surveillance Area

During the site visit, a disturbed area was encountered south of the Ammunition Workshop.
The roughly circular area was partially denuded and expended igniter tubes and primers
were present on the surface. Signs of recent earth moving activities were visually evident.
According to the former Demolition Foreman, this area may have been used by the
Surveillance Office. The exact nature of their activities was not known [BHAD-125,126].
This area appears on 1957 and 1965 (Plate 11, Photo Documentation) aerial photos [BHAD-
015,016].

Bundle Ammunition Packing Area - 4000 Area

As shown in Figure 5-3, the 4000 Area is located in the south central portion of the former
BHAD. The site is currently owned by FHT and is used for cattle grazing [BHADM-
010,012}

During operation of the former BHAD, the facility was used for the packing and repacking
of ammunition. A disassembly plant and deactivation furnace (Plate 1, Photo Documenta-
tion) were located within the area [BHAD-001, BHADM-001].

No UXO were encountered by TCT within the 4000 Area. A sanitary filter bed system
including an Imhoff tank was still present within the area (Photo Documentation, Photos,
p31). All that remained of the deactivation furnace was a concrete structure. Small arms
and ammunition components were destroyed in the furnace [BHAD-053].

The disassembly plant (Photo Documentation, Photos, p30) was an outdoor bermed area
used to dismantle large bombs [BHAD-053]. The berm is still visible. At the southern end
of Disassembly Plant Road, a cresent shaped berm containing large pieces of iron was
encountered. At one end of the berm, small denuded areas were present. The material in
the denuded areas had the appearance of thermite.

Burning Ground 2 - 5000 Area

Burning Ground 2 (Plates 2 and 3, Photo Documentation) is located in the southwestern
portion of the facility (Figure 5-4) and consists of 964 acres. During operation of the
BHAD, subsequent to 1946, this site was used for the demolition and burning of small arms,
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conventional weapons, bombs (high explosive, chemical and incendiary), grenades, mines,
rockets, and ordnance components as described in Section 5.2.2. Ordnance destroyed at this
Jocation contained high explosive, chemical or incendiary fillers [BHAD-114,125,126).

During decontamination, the area was surface cleared and all pits and trenches were
covered. The former burning ground was fenced and restricted by the U.S. Government
from all future land use [BHAD-001]. Currently, the property is owned by the U.S, Forestry
Service and cattle graze throughout the site [BHAD-119]. The area is partially fenced;
however, no "non-use" signs are posted. One locked gate limits access to the northern
entrance to the burning ground. According to two local residents, fencing was removed and
cattle grazed the area shortly after the property was transferred to the U.S. Forestry Service
[BHAD-132,133].

During the site visit, three carcasses of cows were found in the northern portion of the site.
Shrapnel was visible on the surface throughout the entire area. The metal detector was of
little use due to the presence of large amounts of metal. Vegetation covered the majority
of the site; however, many areas contained large patches that were denuded or sparsely
covered (Photo Documentation, Photos p9). Areas adjacent to the northern roads were
denuded and contained ash, metal fragments, fuzes, and boosters. Several trenches shown
in Figure 5-4 were still visible. A number of structures, including the popping furnace were
still present (Photo Documentation, Photos p10).

Ravines located along the northern roads at Burning Ground 2 contained numerous (>100)
timing fuzes, tetryl-filled boosters, igniter tubes, miscellaneous fuzes, boosters, and bursters,
possible thermite burn mounds, 55-gallon drums and metal wire and rings (Photo
Documentation, Photos pl1-13). Metal canisters were also present which may have
contained gas kits, chemical grenades, or miscellaneous items. All the above items were
scattered down the sides of the ravines. Additional items were partially exposed along the
bottom and sides of the ravines. Information obtained from a number of local residents
indicates that salvage operations took place at Burning Ground 2 following closure. The
area was extensively cleared of salvageable brass [BHAD-127,128,129,130].

At the southern end of the burning ground, ten 155 mm shells were encountered near and
within an alkaline stock pond (Photo Documentation, Photos pl16). One of the shells
contained a burster. An M83 fragmentation bomb (butterfly) was found near the shells.
Adjacent to the pond, was a mounded area which appeared to have been a burning site for
the 155 mm shells. Shell debris covered the location.

Approximately six steep sided, circular detonation craters were observed within the
southeast-central portion of the burning ground (Photo Documentation, Photos, p15). Four
of the craters contained water which smelled of sulfur and appeared stagnant. Vegetation
was present in the bottom of the dry holes. One small ash pile (6 ft x 3 ft) was situated near
one of the craters. In general, the area was highly vegetated, however, small areas devoid
of vegetation were frequently encountered. No UXO were encountered near the detonation
pits.
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During 1971, a team from Edgewood Arsenal, Maryland, conducted an investigation within
Burning Ground 2 in response to complaints from a local resident. Air, soil, and metal
fragments were tested for the presence of mustard. All results were negative [BHAD-001).
Ten years later, in 1981, the USEPA conducted an additional study of the BHAD. Soil and
water samples were collected from ash piles, dry craters, wet craters, a suspected mustard
gas area, and the stock pond at the southern end of the burning ground.

Soil samples contained elevated levels of metals (cadmium, copper, nickel, mercury and
lead) and nitrate. In addition to the above, the suspected mustard burning area contained
polynuclear aromatic hydrocarbon compounds (flouranthene, chrysene, anthracene,
phenanthrene, and benzo(a)anthracene. Water samples contained elevated levels of
antimony. Samples were not analyzed for nitroaromatic compounds {BHAD-009].

Chemical Area - 6000 Area

The 114-acre Chemical Area, shown in Figure 5-5, includes the Chemical Burning Pit,
Chemical Warfare Area and the Chemical Plant. The burning pit and Warfare Area are
currently owned by the U.S. Forestry Service and the remainder of the Chemical Area is
owned by Burton Hutton [BHADM-010,012]. With the exception of the burning pit, cattle
graze throughout the site. The burning pit is fenced and is posted with a non-use sign.

During operation of the former BHAD, leaking chemical munitions were stored in the
Chemical Warfare Area [BHAD-143,144,145,146,147,148,149,150,152]). The area, present
on the north side of the perimeter fence, contained a large, slightly bermed depression (300
ft x 300 ft) and was surrounded on the eastern side by a series of three semi-circular
trenches (Plate 5, Photo Documentation, Photos p22). Vegetation was present throughout
and a magnetometer survey did not indicate the presence of metal in the subsurface within
4’. According to former depot personnel, the area was used exclusively for outdoor storage
of chemical toxics and chemical filled ordnance [BHAD-125,126,132,135].

The former burning pit is located northwest of the storage area and measured approximately
75 ft by 150 ft. Documents do not clearly indicate the purpose of this area. One trench was
present within the area in the 1954 and 1957 aerial photograph (Plate 4, Photo
Documentation); however, two trenches (Plates 5 and 6, Photo Documentation) were
present by 1965 [BHADM-014,015,016). Chemical munitions were most likely drained and
decontainerized in the pits. Chemical toxics may have been disposed of at this location
[BHAD-149,152]. According to documents, during decontamination, the chemical
incinerator was buried within the pit [BHAD-001,054].

The pit itself was flashed, covered over and fenced. The original sign which has fallen into
the fenced area reads "Chemical Burning Pit, decontaminated and closed" (Photo
Documentation, Photos p20). Vegetation was present throughout the fenced area; however,
due to the actions of burrowing animals, denuded areas were present which exposed metal
beneath the surface (Photo Documentation, Photos p21). A drainage area adjacent to the
northwest corner of the fenced pit contained metal and rubble. This area was generally
denuded.
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Mustard, cyanogen chloride, and phosgene were incinerated within the Chemical Plant Area
[BHAD-031-053,114,125,126,152]). An incinerator for cyanogen chloride and phosgene may
have been present as early as 1954 [BHAD-137,152]. The entire area was fenced and a
leaching bed was present east of the plant, outside the fenced area. Round red tags were
found at the surface in a denuded area (Photo Documentation, Photos p23). Printing on
both sides of the tags stated "Open valve for surveillance purposes only. Never apply more
than 75-inch pounds in closing valve. Never remove this tag. Tampering with tlis valve may
mean death”. Itis not known whether the tags were present on the chemical ordnance or
the incinerator. The majority of the area east of the former incinerator was denuded (Photo
Documentation, Photos p24-26).

According to decontamination documents, the incinerator was washed down and removed.
A decontamination document presented in Appendix H indicates that a 250-foot buried pipe,
5-8 feet below the surface, contained mustard [BHAD-053]. No information pertaining to
its removal was uncovered. The fence surrounding the chemical plant has been removed
and very little remains of the fence which enclosed the incinerator (Photo Documentation,
Photos p25).

Ammunition Normal Maintenance Area - 8000 Area

The 8000 Area, shown in Figure 5-1 and Plate 7 (Photo Documentation), consists of
approximately 8 acres located in the central portion of the site. The area is owned by Fall
River Properties and is currently used as grazeland.

Since 1991, a portion of the site has been investigated for its suitability as an ash disposal
landfill. The study included the instaliation and excavation of monitoring wells, boreholes,
and test pits. With the exception of nitrate, analytical results do not indicate the presence
of any contaminants. One well contained extremely elevated levels of nitrate [BHAD-115].

During operation of the BHAD, the 8000 Area was used for the maintenance and
renovation of ammunition. A vacuum collection building for the collection of explosives was
present during operation of this site [BHADM-001, BHAD001,053].

Aerial photos indicate the presence of a circular disturbed area north of the 8000 Area
(Plate 7, Photo Documentation). Its presence is believed to be associated with construction
of the reservoir nearby [BHADM-014,015,016,017].

During the site visit, no UXO or OEW were encountered in the area. A covered sump,

filter bed, and a series of vented pipes were present; however, the structure is believed to
be an Imhoff tank for sanitary sewage (Photo Documentation, Photos p29).

Tracer Test Range - 9000 Area

As shown in Figure 5-7 and Plate 8 (Photo Documentation), the Tracer Test Range is
located outside the perimeter fence north of Igloo Block J. The property currently belongs
to the U.S. Forestry Service and is used as grazeland. the presence of this site does not
appear on aerial photographs until 1965 [BHADM-016].
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Two empty buildings and a target/impact berm are all that remain of the range. Thirty (30)
and 50 caliber shells were found at the base of the berm. Many still contained tracer and
the entire upper portion of the projectile was filled with a white powder which may be either
an inert or incendiary filler [BHAD-153]. According to Dave Henderson, souvenir hunters
frequent the area and after heavy rains additional shells are exposed at the surface [BHAD-
127]). The area is not fenced and was designated as Restricted (non-use) Area No. 4 on a
facility map [BHADM-013]. '

X Area - Burning Ground 3

The X Area shown in Figure 5-1 consists of 675 acres and is located in the north central
portion of the BHAD [BHADM-001]. From 1942 until 1959, the X Area was used for open
storage of munitions [BHAD-103]. In 1946, a fire caused by the puncturing of deteriorating
white phosphorous bombs occurred in the northwestern corner of the X Area [BHAD-064).
Documents do not delineate the clean-up of the area subsequent to the accident.

In 1959, Burning Ground 3, as shown in Figure 5-8, was constructed within the X Area.
Ordnance, ordnance components bulk explosives and missile fuels were destroyed by burning
at this location [BHAD-053,114,133]. Trenches and pits were visible in the 1965 aerial photo
shown as Plate 9 in Photo Documentation [BHADM-016]. Leaching pits were present in
the northern portions of the burning ground [BHAD-001,053, BHADM-001].

During decontamination, the burning pits and explosive leaching pits were flashed and
covered over. Acid leaching pits were covered with limestone and earthen material. The
area was to remain fenced and restricted to land use only [BHAD-001,053].

Currently, Burning Ground 3 is owned by Burton Hutton and is used as grazeland
[BHADM-010,012]). The site is not completely surrounded by a fence and no signs were
posted.

During the site visit, shrapnel, bomb fins, bursters, igniter tubes, and bomb fragments (260
Ib fragmentation bomb) were sporadically present (Photo Documentation, Photos p18). No
surface expressions of pits or trenches were observed. The majority of the site was well
vegetated; however, sporadic denuded areas which contained shrapnel, fuzes and ash were
present throughout the area (Photo Documentation, Photos p19). No visual evidence of the
leaching bed was found.

In 1984, Chem-Nuclear selected Burning Ground 3 as a potential location for a disposal area
for low level radioactive waste. A number of borings were drilled within the former burning
ground. The presence of shrapnel, etc. was either not observed or not recorded. A metal
detector was used during all drilling activities. Elevated levels of sulfates were found at all
locations however, the soils within the area are generally high in sulfates. pH was low at two
locations. Ultraviolet spectroscopy was used to detect the presence of nitroaromatics. One
sample location exhibited potentially high levels and several others contained low to
moderate levels. The site, however, was never developed as a disposal area [BHAD-008].
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Burning Ground 1

As shown in Figure 5-9 and Plate 10 (Photo Documentation), Burning Ground 1 is located
along the south-central edge of the depot, outside the perimeter fence [BHADM-001)]. The
438 acre site is currently owned by the U.S. Forestry Service and is used for grazing
[BHADM-010,012].

During operation of the former BHAD, chemical incendiary and high explosive munitions
were destroyed at this location by burning or detonation [BHAD-053]. Records indicate that
this facility operated until at least 1946. In 1946, Burning Ground 2 was constructed and
documents do not delineate what function, if any, Burning Ground 1 assumed [BHAD-064].

It is believed that this area was decontaminated in a manner similar to Burning Grounds 2
and 3. The area was fenced, placarded and designated as a non-use area [BHAD-001,053].
Currently the site is not completely fenced. No non-use placards were visible. According
to the former mayor of Edgemont, this location was used as a disposal site (Photo
Documentation, Photos p8) for appliances and other large items from facility housing during
the final closure of the facility [BHAD-119].

During the site visit, numerous (>100) fuzes, 37 mm shells, 100 Ib bomb casings (mustard
or incendiary), bomb fragments and shells were encountered in the ravines on both sides of
the burning ground. Photos of the items encountered are presented in Photo
Documentation, Photos p2-7. Personnel from the 94th Ordnance Detachment destroyed two
M103 bomb fuzes and one M47A4 incendiary bomb that was found at Burning Ground 1.

Vegetation on level areas at the site was generally sparse or absent (Photo Documentation,

Photos p1). Trash, including appliances and ranching equipment was found in the southern
portions of Burning Ground 1.
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RESPONSE TO COMMENTS

COMMENTS FROM MR. RUTHER - ARCHIVES SEARCH REPORT:

Comment 1:

Response:

Comment 2:

Response:

Comment 3:

Response:

Comment 4:

Response:

Comment 3;

Response:

ND198/9

Page 5-18, GB-2, which starts the second paragraph should be changed to BG-
2. Correct.

Text revised.

Paragraph 2.5, the word "survey" should be added behind the parenthesis in
the first sentence of the third paragraph. Correct.

Text revised.

General - The figures use three types of shading for three types surveys
interchangeably which can be confusing. The shaded symbols for each type
of survey should be consistent.

All figures revised. Each type of shading represents one type of geophysical
survey.

Appendix A - The Risk Assessment Code draft letter attached as sheets 1
through 3 should not be included in any of the submittals for this project or
any other projects (former Camp Crowder and Paine Airfield). Remove.

Agree. Deleted pages 1-3 of Appendix A - Risk Assessment Code.
Renumbered remaining pages accordingly.

General - Emergency measures consisting of fencing and placarding are
recommended which encompasses a very large area. In lieu of such a large
scale fencing operation, a fast surface clearance sweep may be desirable to
remove all surface debris and the subsurface investigation could proceed at a
more reasonable schedule.

Disagree. A fast surface clearance of Burning Grounds 1 and 2 is not possible
due to the size of the areas and the potential numbers of UXO present
(hundreds to thousands of items spread out over a large area). In addition,
the action of erosional forces at the site will continue to expose UXO at the
surface and within the ravines after a surface clearance is completed. Limited
fencing is a possibility; however, extensive fencing will still be required to
enclose hazardous areas. The following has been added to paragraph 1,
Sections 2.0, 2.5, 2.6, and 2.7 "The fenced area should include all trenches,
pits, burn and demolition areas, and ravines containing UXO",

TCT-5t. Louis
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RESPONSE TO COMMENTS

COMMENTS FROM CHUCK TWING

Comment 1:

Response:

Comment 2:

Response:

General - Agree with TCT-St. Louis’ recommendation that a remedial
investigation be conducted at former Black Hills Ordnance Depot. As the
RAC score assigned by TCT is IB or Imminent Hazard (RAC-1), further
recommend a limited amount of fencing.

Disagree. A fast surface clearance of Burning Grounds 1 and 2 is not possible
due to the size of the areas and the potential numbers of UXO present
(hundreds to thousands of items spread out over a large area). In addition,
the action of erosional forces at the site will continue to expose UXO at the
surface and within the ravines after a surface clearance is completed. Limited
fencing is a possibility; however, extensive fencing will still be required to
enclose hazardous areas. The following has been added to paragraph 1,
Sections 2.0, 2.5, 2.6, and 2.7 "The fenced area should include all trenches,
pits, burn and demolition areas, and ravines containing UXO".

General - As a more long-term approach, BHOD should be ranked in the
priority list of Chemical Warfare Material (CWM) sites being developed by
the St. Louis District. Once the priority reaches the action level, recommend
we begin with subdivision and re RAC of smaller operable units. Each unit
should be ranked within the BHOD and work begun to characterize the
highest priority of theses. Each operable unit should then have a remedial
investigation/feasibility study to determine proper courses of action as regards
both conventional OEW and CWM.

No response required.

In addition, TCT has reviewed the Draft Report and wishes to make the following changes:

1. Page 2-4. Section 2.1, Paragraph - Change "magnetometer" to "metal detection".

2. Page 2-13, Table 2-1 - Change - "Property (Owner Consolidate....." to "Property Owner
(Consolidated....."

3. Page 3-1, Section 3.3, Paragraph 2 - Change "west, southwest, and northwest" to "west,
southwest and/or northwest".

4. Page 3-6, Paragraph 8 - Change "Artesian" to "artesian".

5. Page 3-7, Paragraphs 3 and 4 - Combine these two paragraphs into one paragraph.

6. Pape 4-8, Paraecraph 3 - Delete "to be" from the first line.

ND198/9
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RESPONSE TO COMMENTS

In addition, TCT has reviewed the Draft Report and wishes to make the following changes:

(Continued)

7. Page 4-8, Section 4.4, Line 2 - Change "own the property" to "own property".

8. Page 4-10, Paragraph 2 - Insert "a" between "Currently" and "single" and change
second to last line to read "Burning Ground -2" instead of "BG-2".

9. Page 5-3, Paragraph 3 - Change ......"burn pit was" to ......"burn pit were..."

10. Page 5-13, Paragraph 3 - Change "...demilitarization was" to "......demilitarization
were".

11. Page 5-13, Last Sentence - Delete "(Figure 5-2)" and place Figure 5-2 following first
mention of the 3000 Area.

12. Page 5-19. Paragraph 2, Line 4 - Change "primers or fuzes" to "primers and fuzes" and
change "stimulant" to "simulant".

13. Page 5-28, Section 5.3, Paragraph 1 - Change "for its safety" to "for their safety".

14. Page 5-29 - Statement of Clearance - indent and italicize the Statement of Clearance.

15. Page 5-33, Paragraph 4 - Change "magnetometer” to "metal detector".

16. Page 5-35, Paragraph 2 - Change "magnetometer” to "metal detector".

17. Page 5-36 - Paragraph 1 - Change "stock panel" to "stock pond".

18. Page 5-36, Pafagzagh 2 - At the end of the paragraph, add "samples were not analyzed
for nitroaromatic compounds.”

19. Page 5-1, Paragraph 5.1 - Change "magnetometer” to "metal detector"

20. Page 5-34, Paragraph 1 - Change "armored piercing” to "armor piercing'.

21. Page 5-36, Paragraph 1 - Change "Edgemont Arsenal” to "Edgewood Arsenal”.

TCT wishes to make the following changes to the Conclusions and Recommendations:

22.

Page 1-3, First Line - Change "inhabited locations" to "inhabited areas”.

ND198/9 TCT-St. Louis



RESPONSE TO COMMENTS

TCT wishes to make_the following changes to the Conclusions and Recommendations:

(Continued)
23. Page 2-1, Section 2.0, Paragraph 1 - At the end of the paragraph add "TCT-St. Louis

24.

25.

26.

27.

28.

recommends contacting the 94th Ordnance Detachment, Fort Carson, Colorado (719-
279-4242) prior to initiating survey or excavation activities. Additional emergency
response contacts are included in Appendix C." The contacts listed in Appendix C are
attached.

Page 2-1. Section 2.1, Line 4 - Change "However, this training” to "However, due to
the potential presence of chemical filled ordnance, this training."

Table 2-1 - A footnote has been added to indicate that "fencing should enclose ail -
trenches, pits, burn areas and ravines".

Page 2-8. Section 2.8, Paragraphs 2 - Add the following after the first sentence
"Fencing should surround both trenches at the burning pit, the former incinerator and
the leaching bed area".

Page 2-11, Section 2.10, Line 4 - Changed to read "limited by fencing (of the bermed
area only)".

Page 1-5, Paragraph 5 - Change "7 mm" to "75 mm".

ND198/9 TCT-St. Louis



APPENDIX B
WELLS LOCATED IN AREA
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Table 2 Known water wells within a 13 km radius of the
proposed low-level nuclear waste disposal site.

Well number: See Fig., 9. An 'a' after a number indicates
the well is abandoned. Some numbers repre-
sent multiple wells,

Location: See Fig. 10.

Reference: K — Keene, J., 1973; U - Union Carbide, 1979, I -
interview, personal inspection.

Auifer: Qa — alluvium Qt - terrace Qw - wind blown deposit
Kp - Pierre sShale
Kn — Niobrara Formation
Kc ~ Carlile Formation
Kg — Graneros Group
Kf - Fall River Formation
K1 - Lakota Formation

Mp — Pahasapa Limestone
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Table 2 continued
Well Depth
number Location Reference QOwner {meters) Aguifer  Remarks
1 8S5-2E-27dd K B. Childers 103 Kf TDS-1376, trace H S
la . 28ac K C. Tubbs 18 Qa abandoned !
2 28bcl K C. Tubbs Qa
3 28bc2 K C. Tubbs Qa Qa-Kg -
3 28dal K,N M. Tubbs 126 Kf SC-5100, H S, house/stock
4 28da2 K C. Tubbs 6 Qa 2 wells, 0.063 1/s
5 34ac K B. Tubbs 27 Qa trace H S
5a 35¢cb K B. Childers 198 K1 dry, abandoned
6 3sdd K h. Fritz 27 ow dbmestic, sandwmowry'contact
7 36aa K V. Childers Qw 0.13 1/s
36adl K V. Childers 98 K1 0.13 1/s
° 36ad2 K G. Tupper 62 Kf
9 9S5-1E~20da K Pfister and Danks 613 Kf-K1 sul fur
10 28ada N 480 KE stock
11 95-2E-laal K,I Silver King Mines(TVAa) 933 Mp flows 28 1/s
N




12
13
14
15
16
17
18
19
1%a
20
20a
Zy
22
23
24
25
26

Table 2 continued

laa2
laa3 K
lac K
lbel K
lbc2 K
2da K
4cdl K
4cd2 K
9ba K
10dc K
15dd K, I
21bb K,N, I
95-3E-8bd K
19bca N
19ca K,I
20bdd N
2lcd K, I

K Burlington-Northern RR 343

Burlington-Northern RR 908

Edgemont #2
D.W. Dutoit
Edgemont #3

Edgemont #4

N J. Eberle

J. Eberle
J. Eberle
R. Mfller
R. Miller
R. Porter

G. Heppner

Ken BRarker
Robert Smith

D. Stearns

908
168
970

1095
262
9

368

315

360

Rl

Mp
Mp
Kl
Mp
Mp
Kf

Kg

Qt

K1
Qw
Kf
Kg
Kf

Kg

flows 63 1/s

flows 8.2 1/s, municipal

flows 11 1/s, municipal
municipal

stock

below stock dam
shallow, abandoned
0.063 1/s, Qt-Kg contact
abandoned.

shares with brother
flows all year
domestic, stock
domestic

domestic, stock

stock

62
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Table 2 continued
27 22bc N,I D. Stearns 360 Kf _ domestic, stock

26ccl K M. Helsel 67 Rf-K1 ranch abandoned

27e 26cc2 K M. Helsgel 8 Qa abandoned
28 28dc K, I G.Heppner 5 Qt
29 29cc K, I G. Heppner 48 Kg
29a 33d4 K, I G. Heppner 11 Kf NaSO , abandoned
30 10S-1B-l4ccc N John Tanner 7 Qa stock
31 27nl/2 K R.G. Pfister 11,6,12,12 Kp{Qa) located along creek, 4 wells
3la 108~2E-1bb K, I R. Soske 4 K¢ abandoned
32 Jac K, I BHOD#& 1175 Mp privately owned, gerves community
33 3@ad  K,I BHOD#2 1219 Mp privately owned, serves community
34 12bec K C. Stearns 7 Ke hard water
35 l3ce K C. Stearns 9 Qa hard water
36 l4aac N | 8 Qa stock
37 24cd K, IG. Labar, Wyo. Qa flows 0.32 1/8, shallow

38 25da K,N,I G. Labar, Wyo. 6 Kp~Kn flows all year, TDS -~ 1370 ppm

0t



39
40
41
42

42a

43
44
45
46
47
48
49
50

Table 2 continued

28cc

105~-3E-4
5db
11dd
15ba
1l9ac
20 aa
2lad
2lcd
30cd
32
115-2E~2ba
27ba

K, I
K, I
K
K
KyN, I
K
K,
K,
I
K
K,I
K, I

N

R. Soske

C. Heppner
E. Stearns

W. Martinson
H. Henderson
G. Labar, Wyo.
I H. Henderson
I H. Henderson

H. Henderson

C. Crowe
G. Heppner
R. Soske

Caylor Bros.

369

730

Kp

Kc improved spring

K¢

Kc below stock dam

KEf gas from 90 m, NaSO , abandoned
Kn
Kn runs dry
Kn 0.32 1/s, hardness ~ 4760 ppm

Qa Domestic/stock, serves 3 households

Qa

Kp improved spring
Kp(Qa)

KE multi-household

—

W
—
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Figure 14 Well location map showing aquifers used by wells

as described in Table 2.
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SOUTH LAKCTA STATE %0iRD OF EEaiTn g]ﬁﬂ’ﬂﬁﬂ‘
DIV. OF SANTTARY ENGINEERING
PIERRE

WTRERAL WATER ANALTISIS

Laboratory Rumber 13 . Date g-26-5]
Town_Edcamont Collected by C.C, Crmumley On 2-22.%7
SourceQity well #2 peer reserypoir, arieeisn free flowing

Heport to

Anelysis wade by_ B, ¥, Sheldcon

CHEMICAL CONSTITUENTS Parts Per Million  OGrains Per Gelion
“ate Solids ERRFA P
inasoluble Matter
Rp02(0xides of Iron asd. Aluminum )
Alikali as Na._ i68,8 7.87
Calcium s Ca 17,9 .29
Hagnesium'us Mg _ LA Lalil
Nitrate as N o ]
Fluoride us F —— - P-4 .
Chiloride &s (L — FVATA —_
culflate &s 30, st s
Phepolphthalein alkai;-ity L e
Methyl Orenge Alkelinity AR 1.5
Zi:arhonste &s E.iSC-S
iron as Te O 4]
Muncenese 83 Mo 2 -
Ferineee ec Call g _ L34 I
phi L.
N T ummle
C.C.0rmxTex
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P IR gg/gp_.__ 5
SOUTH DAKOTA . CPARTMENT OF WATER AND NATURA ESOURCES 0.
Office of-Drinking Water I3 LHAD-c02
- Cbemical Anslytical Dt < |

Water Supply: _ELM;&JQO

EPAID#

Source Samplad: 3 500" Depth:

Date Built:

Type of Sample: Raw X Treated __ Composite

Location of Sampling Tap: Jy /-] | (Nort l\)

Treatment Processes: _Ajpq < Comments:

Receivedbylab:_ &5— |4 | Tme:_ A4 op AT
Aeport Sentbylab: _ fg ~ /7-F1 /1135

A -
o

Parameter Maximum Limit | Results Paramater Suggested Limit Resuits
¥ |Arsenic Sougn {Z Chioride 250 mg/L
« |Barium 1000 ugnt = |fron 0.3mgL
X |Cadmium “10ugit Manganese 0.05 mg/L
m X |chromium 50 ug/t u e 38 Sulfate 250 mgal
¥ |Lead - sougn |- £.9 |Tot. Diss. Solids (TDS) s00mgn Lo
¥ [Mercury 2ugl { £, 2 Lab pH 6.5-85 |
¥ |Nitrate (as N) iomgli| O, Alkalinity - M {CaC03) mgi |
Nitrite (as N} 1 mg/L T Alkalinity - P (CaCO03) mgi
X |Selenium 0wl 1 L]0 Bicarbonate mg/L
£ |Sitver SOug/L | /f.4f Carbonate mg/L
X [Fluoride 40mgnl 272 Spec Cond @ *C umhos/icm
Calcium mg/L
Y (Gross alpha Seree 15pClL| . Magnesium mg/L
Gross beta : pClL |- Hardness (CaC03) gpg: mg/it
Gross radium pClL Langlier Index .
Radium 226 pCiL Sodium mgl |
Radium 228 pCIL §; Potassium mg/L |
Uranium pCUL Flold temparature { *F;
Radon pCiL FioldpH 6.5-8.5
vOCs
Unseguiatad organics
$0Cs
THMs k]
LAB COMMENTS: P4 Fu 9l Comtract mg/L = milligrams/Liter = parts/million (ppm) /& SgEIE~
[Dxin; ) Lance _|jugh = micrograms/Liter = partssbillion (ppb) - %3
X Lab ident 90g .. = grains per gallon L EE
______ pCUL = picocurias/iiter
SIATE HEALIR LABUKA:UK! -
g Percentage of Error: 500 E-Capiret LAB NUMBER: 12 (1O
2 - - P o g

f]_? [ L I F L .V
ICARLG, I J7OW ST S
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SOUTH DAKOTA DEPARTMENT OF WATER AND NATURAL F!ESOUF!CES
Office of Drinking Water
Chemical Apalytical Data

o » LA
Water Supply: /}ég;’“" F ey A~ ﬂj

fee T

/Daie Collection: 'szd f-?/ Time: /2:.{1 é /0

EPAID # o276 Report to be Returned 10:
Source Sampled: & = Depth: 4 02 g

DateBuilt: /T &

Type of Sample: Raw _L Treated __ _ Composite

Location of Sampling Tap: 74/\4’./“( /(/—n.,/

Treatment Processes: ’hnq}./

Receivedbylab: 7 -/0-7/ Time:

Report SentbylLab: 5 -/ 7-F/ nm.S

Comments: '——17'7"-7‘1: / L 5 ’/C

Nyl Sprmplo S

Parameter Maxirmum Limit | Results Parameter Suggestaed Limit | Results
Arsenic 50 ug/l. Chioride 250 mg/l
Barium 1000 ug/L iron 0.3 mg/L
Cadmium 10 ugit Manganesa 0.05 mg/.
Chromium 50 ug/lL Sulfate 250 mg/iL
Lead 50 ug/L Tot. Diss. Solids (TDS) 500 mg/L
Mercury 2ug/ll Lab pH 65-85 1} .~
Nitrata (as N) 10 mg/L Alkalinity - M (CaCQ3) mgfl b
Nitrite (as N) 1 mg/L Alkalinity - P (CaCO3) mg/L |-
Selenium 10 ug/L Bicarbonate m/L i
Silver 50 ug/l Carbonate mg/l [
Fluoride 4,0 mg/L Spec Cond @ °C umhos/em |-
Calcium mg/L
i Gross alpha 15 pCiL L, Magnesium mg/it |- L
Gross beta pCinL Hardness (CaCO3) gpg: mg/L |
Gross radium pCilL Langlier Index SISO
Radium 226 pCift. i Sodium mg/t |
Radium 228 pCifL Potassium mg/iL S
Uranium pCiL Field temperature [ = el . ec
»_|Radon pCiL Field pH 6.5-85 ) "
X [vOCs
Unregulated organics
SOCs
THMs

LAB COMMENTS: O DL

mg/L = milligrams/Liter = parts/mitlion (ppm)

ug/L = micrograms/Liter = parts/biliion (ppb)

STATE HEALTH LABORAIURY

gpg = grains per galion

500 E Capial

pCi/L = plcocuries/Liter

PIERRE, SO B7301-5093

FA P RPN LIRS

Percentage of Error:

LAB NUMBER:
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454 Lomberdy Dr.

™ qapid Clty, South Dakota 67701 Job #

6110-91-18

Water Supply: Igloo-Provo, Water Project District

HERS

Igico-Provo, Fall River

City, County:

Date Collected:

- JAMES H. TRAVIS

2/5/91

Collected By:Gary Stephenson

" Source Sampled: Well# 2 /Depth Report Mailed To:
Date drilled 1342 Other Rich Howe
- Type of Sample: Raw___X Treated Composite Box 1154

Treatment Process(s):

Hot Springs, SD 57747

Lat: Long:
Conments:
Received By Lab:__2/5/91
Report Sent By Lab:_2/21/91 (ﬁf-f5224ﬁéw>__
U parameter ”E?;?%m Results Parameter Su gﬁ?EEd Results
. | Arsenic (As) 50 ug/1 Chleride {C1) 250 mg/1 253
{ |Barium (Ba) 1000 ug/1 Iron (Fe) . 0.3 mg/1 [ - <0.05
- | Cadmium (Cd) 10 ug/1 Manganese (Mn) 0.05 mg/1 <0.03
|__{Chromium (Cr) 50 ug/1 Sulfate (504) 250 mg/1 | 314
"~ Lead (Pb) 50 ug/1 Tot.Diss.Solids (TDS) 500 mg/1 | 1,000
Mercury (Hg) 2 ug/1 pH 6.5-8.5 7.26
Nitrate (NO3) (as N) 10 mg/1 0.58 Alkalinity-M (CaC03) mg/} 156
Selenium (Se) 10 ug/1 ' Alkalinity-P (CaC03) mg/1
Silver (Ag) 50 ug/1 Bicarbonate (HCO3) mg/1 190
Fluoride (F) 4.0 mg/1 1.16 Carbonate {C03) mg/1
Gross alpha 15 pCi/l Spec. Cond. @ oC umhos/cm | 1,640
Gross radium pCi/l Calcium (Ca) ma/1 102
Radium 226 5 pCi/l _{Magnesium_{Mgq) mg/1 24
OTHER PARAMETERS Hardness (CaC03) gpg: 22 mg/1| 354
Langelier Index | . ~-0.39
Sodium (Na) ma/1 173 .
Potassium {K) mg/1 18
Field temperature OF oC
Nitrite (NO2) (as N) ma/1
1-+aB COMMENTS: mg/1 = milligrams/liter = parts/million (ppm)
ug/1 = micrograms/liter = parts/billion (ppb)

¥

gpg = grains per gallon

pCi/1 = picocuries per liter

-?erceﬁtage of Error:

L WNR - 606R - 6/82

LAB NUMBER: 5262




" JUL 28 ’S2 B3:83PM
Accu-Labs Research, Inc.

-~ #6563 Table Mouutsin Drive  Golden, Coforade 80403-1650
'03) 2779514 FAX (303)277-9512

ADDITIONAL ANALYSIS A NALYSIS REPORT
- DATE: 06/16/92  PAGE 1

Lab Job Number: 2196-42362-2
Date Samples Received: 04/06/92

SUSAN R HENDERSON
Customer PO Number: (none)

$141 INDIAN RIVER DR

APT 265
LAS VEGAS, NV 89103

These samples to be disposed of 30 days after the date of this report.

ALR Oesignation - 2196-42362-2-1 . 2196-42362-2-2

Sponsor Desigration ~ UEMDERSON IGLO

Date Collected - L0272 04702/92

Detarainstions in pCI/L unless notad
Gress Alpha - total 6213 Wz
Gross Beta - total Bsrier P
Uranium - total
0.008 (16 6,008 [1€]

(/L
* variability of the radicective dizintegration process (counting error) st the 95X confidence lavel, 1.960.

Notes:
[16] =- ADDITIONAL VALUE

e BRY—~

Bud Summers - T

Radiochenistry Supervisor

BS/ep

-9



JUL 2@ 92 83:83PM . s P.2
Accu-Labs Research, Inc.

/7 7 4668 Table Mountain Drive  Golden, Colarado 80403-1650
' 103} 277.9514 FAX (303) 2779512

-

ANALYSZIS REPORT
DATE: 06/04/92 PAGE 1

Labh Job Nunmber: 2196-42362-2

SUSAN R HENDERSON Date Samples Received: 04/06/92
5141 INDIAN RIVER DR Customer PO Number: (none)
APT 265 :

LAS VEGAS, NV 89103

These sauplu'to be disposad af 30 days after the date of this report.

AL® Desfgmarion - 21004236221 2i96-52362-2-2
Lponsor Designetion - BERERSON {cloo . .
Date Coliected - 0ks02/92 8o /0292

feterninations In pCi/L untese noted

Gross Algha - total 16 13 * 011"
Grass Geta - total k<SP 1O St11e

* varfability of the radioactive digintegration process (counting error) at the 95X confidence level, 1.560.

v WAy
Bud Summers
Radiochermistry Supervisor

BS/dh-A’ﬁ‘/




JUL 28 ‘Sz @3:84PM : . P.S

Accu-Labs Research, Inc.

4668 Table Mogataio Drive  Golden, Colorado 80403-1650
' 108) 2779514 FAX (303} 277-9512

ANALYSIS8 REPORT
DATE: 04/24/92 PAGE 1

Lab Jobp Number: 2186-42362-2

SUSAN R HENDERSON Date Samples Received: 04/06/92
5141 INDIAN RIVER DR - Customer PO Number: (none)
APT 265

LAS VEGAS, NV €%9103

These saples to be disposed of 30 days after the date of this report.

ALR Designaetian - 2196-42362-2-1 2196~-423462-2-2
Sporgor Designation - REMDERSON iGlLoo
Date Collected - 04702792 04702792

Determinations in og/l uniess noted .

Earium - toral : . 0.06 a.5%
Cadmiun ~ total <0.005 9.0&5
Chromiun ~ total <0.005 : 0.048
Silver - total <Q.005 a.032
Arsenic - total : 8.00?7 0.007
7 reury - total <0.0001 0.6001
ad ~ total <0005 <0.G05
Seieniun - total <0005 «0.005

sitrate (ss W) 0.346 6.38
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APPENDIX D

- ARCHIVES SEARCH
U.S. ARMY TOXIC AND HAZARDOUS MATERIALS AGENCY



ARCHIVE SEARCH REPORT
FOR
THE FORMER BLACK HILLS ORDNANCE DEPOT
IGLOO, SOUTH DAKOTA

REPORT NO. A006

SEPTEMBER 1980

US ARMY TOXIC AND HAZARDOUS MATERIALS AGENCY
ABERDEEN PROVING GROUND, MARYLAND 21010

Distribution Limited to Govermment Agencies Only: September 1980.
Requests For This Document Must Be Referred To: US Army Toxic
and Hazardous Materials Agency, Bldg E4585, Aberdeen Proving
Ground, Maryland 21010

ST



STATEMENT

"The views, opinions, and/or findings contained in this report
are those of the author(s) and should not be construed as an official
Department of the Army position, policy, or decision, unless so
designated by other documentatiocn.”

The use of trade names or service organizations in this report
does not constitute an official endorsement or approval of such com-
mercial products or services. This report may not be cited for
purposes of advertisement.
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1. Thore is now under consideration the developmenu of a standard
plan for disposzl of explosives effluert at loading plants and depots,

. .

2. TIn order to determine the nature and rzgnitude of the problen_
il is necessary-to have specific data on explosives effluent which n
be produced from load lirs, washout or other operations at your 1nuual—
1atio&. Therefore, your cooperation is requested in supnlying this

ffice the following infermalion, at the earliest possible date:

a. Volume of explosives elfluent encounte;ed

liature and
concentration of the comizminent. -

",

0. Equipment arnd procsdure in current use for disposal of

ce
“contaminated water., (Including drawings, if avﬂllab7e) Possibllity
of contarinating local weter supply.
e. Volume and sumxer temperatures of underground and surface
vaters availsble for hezt exchanger,

d. Copy of Stzitz and local ord 1na“C°s yhich are apylicab1e to
poTiutluq of gtreams and underground water supply.

e. Average and &ry weather flow in streams available for
receiving explosive efflusnt. <)
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ble use of evaporation ponds, leaching beds, cr bro
for disposing of contcminated wvater.

g. Imrediote and anticipated future problems in connection
vith disposzl of explesives efifluent,
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I. General

A. Purpose of the Assessment

To search historical records, in order to identify and assess actual
or possible contamination at the former Black Hills Ordnance Depot (BHOD),
South Dakota (Figure 1).

B. Authority
United States Army Technical Escort Unit (TEU) performed this assessment
in conjunction with the Installation Restoration program of the United States

Army Toxic and Hazardous Materials Agency (USATHAMA).

€. Introduction

The following TEU personnel were assigned to conduct the historical
assessment of BHOD:

1LT John M. Wuthenow
SSG Francis E. Marks
SGT Thomas J. Reavis
SGT Gary Labarge

In addition to the archives search, interviews were conducted with
local residents, as well as with a representative of the US Forestry Service.
The findings of this report are based upon currently available data which
may not be inclusive of actual conditions existing during Army operations
and closure of BHOD. '

D. History

(1) 1In accordance with a directive from the Secretary of War dated
4 September 1941 and instructions from the Adjutant General dated 18
September 1941, a Board of Officers was appointed representing the Quarter-
master General, the Ordnance Department, and the Zone Construction
Quartermaster. The mission of the board was to investigate and report
upon suitable sites for the location of ammunition storage depots. The
board's instructions specified that an ammunition storage depot would be
located in the southwestern South Dakota - western Nebraska area. Furthermore,
the site would permit the comstruction of 1,500,000 square feet of ammunition
storage area and be convenient to railroad lines. Since the site was
intended for the storage of munitions filled with lethal chemical agents in
addition to conventional high-explosive munitions, it was necessary that
the site be situated in a thinly populated location. A section of land
21,095 acres in.size, located in the southwest portion of Fall River County,
South Dakota was recommended by the board. The site was eight miles west
of Edgemont, South Dakota, which then had a population of approximately
one thousand (Figure 1). There were no settlements within 50 miles radius
having a population of more than 2000 people., Railroad connections were
available at Provo, South Dakota, a village approximately one mile from
the proposed site. The site was accepted and the Installation was designated
the Black Hills Ordnance Depot in DA General Orders #9, dated 5 February 1942,



(2) During early April through mid-May 1942, construction materials
were moved to BHOD. Construction began to flourish in late May, peaking in
late summer 1942, All igloos were completed by 10 October 1942, Local
representatives of the State Employment Service and County Commissioner's
Office originally estimated that nearby towns had a large number of uninhabited
houses which could accommodate workers. This was not borne out in fact,
and provisions were made to construct family-type housing for military and
civilian personnel. For the health and welfare of workers and their families,
hospital facilities and a five room school were constructed. '

Potable water was a problem during the construction period. For the
first ten months, the only potable water available was from a single well.
Distribution of the water from this well created logistical problems due to
the large number of personnel at the depot (approximately 5400 construction
workers and 500 depot personnel in late summer 1942). To help remedy the
situation, drinking water was brought into BHOD by truck and railroad.

(3) BHOD received its first shipment of ammunition on 4 November 1942,
The amount of ammunition received at BHOD increased monthly, reaching a peak
of 586 railroad carloads during January 1944. Records do not specify the types
of ammunition received at BHOD during this period. The shipping of ammunition
out of BHOD lagged behind the receiving activity during 1942-1943, but during
1944-1945 the amount of ammunition received and shipped at BHOD was approximately
equal.

The number of workers at BHOD fluctuated between 1100-1400 during the
period 1943-1945. Due to insufficient family housing and higher wages offered
elsewhere, the depot suffered from a shortage of workers, mostly in the
munitions handler category. Shortages of personnel usually averaged 200-300
at any given time. A reduction of civilian workers during late 1945-1947
reduced employment at BHOD to the 650-700 level, From 1947-1949 the workload
consisted primarily of demilitarizing unserviceable and obsolete ammunition,
renovating general supply stocks and ammunition, and disposing of surplus
property.

(4) Activity at BHOD increased sharply in July 1950 due to the Korean
emergency. Shipping, renovation, and maintenance activities all received
intense revitalization. By the end of 1950, the depot was operating at nearly
maximm capacity and all buildings and structures were in active use.
Employment at BHOD stabilized at approximately 1300 workers for the period
1950-1953. Shipping activity decreased after the Korean truce, and emphasis
was switched to receiving ammunition. A reduction of civilian workers in
April 1954 reduced the depot strength to 1000 workers. Declines in
employment at BHOD continued through 1955, finally stabilizing at approximately
570 workers,

(5) Workload at BHOD during the period 1955-1960 consisted of receipt,
storage, maintenance, demilitarization and issue of conventional and chemical
munitions. Receipt, issue and storage of general supplies was dropped from
the Depot mission by section X, AR 750-970, 14 October 1960. Department of
the Army General Orders No. 51, dated 21 August 1962, designated BHOD to be
Black Hills Army Depot (BHAD). During 1962, the depot was commended for
successfully completing the modification of SOMM ammunition; however, the
details of the modification were not found.
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(6) Decontamination of the depot was conducted in 1966 in accordance
with "Standing Operating Procedure for decontamination of Black Hills Army
Depot" (Appendix E)}. A statement of clearance was issued by the Commanding
Officer on 31 January 1967 (Appendix F). According to the statement of
clearance, all land within BHOD was given a careful search and was cleared
of all dangerous and/or explosive materials reasonably possible to detect.
The depot was closed on 30 June 1967, and declared excess by the Department
of the Army in 1968. The city of Edgemont, South Dakota purchased all land
within the boundary fence; the remainder of the former BHOD was transferred
to the United States Forestry Service (Figure 2). Most of the BHOD is currently
used for sheep and cattle grazing. '

(7) In response to allegations which had been made by local residents
to the effect that mustard gas (H) was contaminating the atmosphere, the former
BHOD was surveyed 18-22 January 1971 by a team led by Mr. R. Kerr, Safety
Engineer, Edgewood Arsenal. An additional survey was conducted 21-27 July 1971
by a team led by Mr. Dean Dickey, Weapons Development and Engineering
Laboratories, Edgewood Arsenal, No surface contamination or odors were
detected during either survey, The M18 Chemical Agent Detection Kit was
utilized in testing the air, pieces of metal fragments, and patches of
soil; all tests were negative., Alir bubblers were installed and activated to
obtain air samples. The bubblers were chemically analyzed; the results of
this test were negative. The results of a second test were also negative,
Thirty-five soil samples were collected and chemically analyzed; no
contamination was detected. These tests were conducted in an area known
as Burning Site Number 2, which is located in the SW portion of BHOD
(#2 Figure 2). Leaking mustard (H) filled munitions have allegedly been
buried in this area (Appendices B and C).

E. Environmental Setting - BHOD comprised 21,095 acres and was located in
the Fall River District of the Buffalo Gap National Grassland Central Plains
Forestry Office. Fall River County has a population of 7,500; most of the
inhabitants are farmers or ranchers. The elevation of Prove, South Dakota is
4,549 £t above sea level,

(1) Meteorological Setting - The climate at BHOD is semi-arid with
low humidity. Annual precipitation averages 16-20 inches, with approximately
40 inches of snow. BHOD experiences great ranges in temperature, Every
summer, there are days when the temperatures reach 100 degrees or higher;
below zero weather is common during winter months. Wind velocities are quite
high, with frequent strong winds coming out of the west and north.

(2) Biota - The predominant trees in the region are pine and spruce.
Most of BHOD is covered by western wheat grass with some buffalo grass present.
In addition to these, a small amount of black sage, salt grass, and needle
grass can be found. Sheep and cattle are raised within the boundaries of the
former BHOD. Wildlife species managed by the South Dakota Department of Game,
Fish and Parks include mule deer, white-tailed deer, pronghorn antelope,
waterfowl, prairie grouse and cottontail rabbits. Important nongame species
include, but are not limited to, prairie dog, coyotes bobcats, badger,
raccoon, hawks, owls, shorebirds, small rodents, passerlne birds, rept1les,
amphibians and insects. Due to fences surroundlng BHOD, most of the larger
wildlife species never enter within the boundaries, but they can be found in
areas adjacent to BHOD. Species found in the area that are classified as




threatened include the prairie falcon, greater prairie chicken, trumpeter swan,
golden eagle, swift fox, ferruginous hawk, burrowing owl mountain plover and
great blue heron.

Cottonwood Creek, a stream which circles the Fall River District is
heavily choked with cattails and other water plants. The South Dakota
Game, Fish and Parks Department is interested in developing the stream for
water fowl and fish. Several dams have been constructed for the purpose of
providing a more suitable habitat for certain species of fish and fowl. The
predominant species of fish are pike, pike perch (walleye), bass, bluegill,
sunfish, and bullheads.

The duck population has increased greatly in the Fall River District
due to construction of the dam. Species include mallard, green-wing teal, blue-
wing teal, lessen scrap, ruddy duck, canvasback, pintail, redhead, and western
grebe.

{3) Geology. The topography of BHOD varies from undulating to rough
and is somewhat rolling, with numerous ravines. The Black Hills area is rich
in carnotite ore, from which uranium is refined.

{a) Soils. The s0il at BHOD is characterized by a high percentage of
Bentonite. This type of soil is very resistant to water absorption.

(b) Surface Water. The entire BHOD area lies in the Cheyenne River
Watershed. The Black Hills region is bordered on the north and south by two
major rivers, the Cheyenne and the Belle Fourche. The Cheyenne River flows
into Angostura Reservoir, which is located approximately 20km east of BHOD.

A watershed, running north and south through the approximate center of BHOD,
divides the drainage to the west into Alim Creek, and to the east into Softwater
and Coal Creeks. These streams are dry most of the year.

{(¢) Subsurface Water. Water for BHOD operations was supplied by
three artesian wells. Information concerning these wells is provided in
Table I: .

TABLE 1
Well Data, BHOD

Artesian Flow

Well # Depth (Ft) Water Level (Ft) Casing {(In.) ' (gpm)
39380 3619 16 150
2 3855 16 250
3 1930 1330-1350 7 70

Water was pumped from the two deep wells to a hot water storage tank; the
water coming out of the wells had a temperature of approximately 150 degrees
fahrenheit. The water flowed by gravity from the hot water tank to a 200
gallon per minute pump which circulated it to two permulite pressure type
zeolite softeners connected in parallel. From there, the water entered three
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Fairbanks - morse evaporative coolers connected in series. The cooled water
then entered the chlor-nation room where it was metered and chlorinated,
Subsequently, the water flowed into a cold water storage tank. Wells #1
(#11 Figure 2) and 2 (#12 Figure 2) and the water treatment facilities were
located in the northeast section of BHOD. Well #3 (#13 Figure 2), the water
which was used for industrial purposes, was located in the northwest section
of BHOD.

(d) Leases. No records of leases during Government operations at
BHOD were found.

{e) Legal Actions. A former resident of South Dakota, who lived
approximately Skm west of BHOD, is suing the US Government for health problems
which allegedly resulted from government operations at BHOD.

II. Past and Current Activity Review

A. Installation Operations

(1) Industrial Operations. The former BHOD received, stored, and
shipped ammunition including propellants and chemical ammunition under the
accountability of the Ammunition Procurement and Supply Agency, Joliet, Illinois.
Additionally the former BHOD received, stored, and shipped supplies of General
Services Administration in accordance with instructions from the US Army
Supply and Maintenance Command.

BHOD operated an ammunition disassembly plant where small arms
ammunition (.30-.50 cal) was unpacked from original containers and reassembled
into functional packs by either linking, belting or clipping. Additionally,
the depot restored ammunition to serviceable condition. This was usually
accomplished by the replacement of components.

BHOD operations also included the demilitarization of unsafe, obsolete,
and surplus ammunition, ammunition components, chemical toxics and general
supplied.

(2) Laboratory Operations. Specific information on laboratory operations
at BHOD was not found. BHOD had a Research and Development section, but reccrds
indicate that the depot utilized the laboratory facilities of the South Dakota
School of Mines and Technology, Rapid City, South Dakota.

(3) Material Proof and Surveillance Tests. All munitions filled with
chemical agents were visually inspected periodically for leakers. Generally,
each munition was inspected at least once a month. When a leaker was discovered
among the mustard (H)-filled munitions, a decision was made to either destroy
or repair it, depending on the economic feasibility of the latter choice. If
a leaker was judged too costly to repair, it was transferred to an isolated
area designated for leakers, pending disposal at burning pits.

Normal maintenance for mustard bombs consisted of inspections, derusting,
cleaning, and greasing of the burster well tube, the bomb tail threads, and
the fin back nut. After cleaning, sealing compound was applied to the flange
of the nose plug. This prevented moisture and other foreign matter from
entering the burster well,



Leaking mustard munitions were divided into four classifications.
These were serviceable (class A); serviceable, but not available for immediate
issue (class B); unserviceable, retained for rework with new burster wells
(class C); unserviceable, to be destroyed by pit burning (class D).

BHOD had repair procedures for munitions with other chemical fills.
Phosgene (CG) and cyanogen chloride (CK) munitions were subjected to periodic
pressure tests. The needle valves on M-78 and M-79 bombs filled with chemical
agents were replaced as needed. Due to an overpressure problem with these
bombs, a refrigeration unit was installed at BHOD in 1958. Internal pressures
over 100psi were considered hazardous, and venting the bombs to relieve
pressure was undesirable.

(4) Training Areas. A small arms firing range was located in the
north central section of BHOD. (#15 Figure 2)

(5) Toxic and Hazardous Material Handling & Storage

(a) Munitions. BHOD was a storage depot for high explosives (HE),
white phosphorous (WP), mustard (H), cyanogen chloride (CK), and phosgene (CG)
in 105mm, M-70, M-78, and M-79 munitions. Prior to the early 1960's, all
chemical munitions except WP and HE were stored in the chemical storage area
(#17 Figure 2}, in the northwest section of the depot. Most munitions were
stored in open areas, although some were kept in enclosed structures. WP and
HE munitions were stored in igloos.

In the early 1960's, M-55 rockets filled with nerve agent (GB and VX)
were stored in G-Block (#10 Figure 2). This is the only known storage of
chemical munitions outside of the chemical storage area

(b) Industrial Chemicals. Ammonium nitrate (1.5 million pounds) was
stored at BHOD in the early 1940's. Records did not indicate the location of
this storage area or the ultimate disposition of this material.

{c} Chemical Agents. No chemical agents were manufactured at BHQD.
However, storage, transfer and disposal operations involving mustard (H),
cyanogen chioride (CK), and phosgene (CG) were conducted. M-55 rockets
containing nerve agents (GB § VX) were stored at BHOD, however, records did
not indicate the ultimate disposition of these rockets.

{(d)} Biological Agents. None found in search.

(e} Radiological Materials. None found in search.

(f) Pesticides/Herbicides/Fertilizér Usage. Herbicides (unspecified)
were used to control weed growth in chemical storage yards. No documentation
was found concerning pesticide and fertilizer usage.

B. Disposal Qperations.

(1} Liquid Waste Treatment.

{a) Sanitary Wastewater Treatment. In order to provide shower and
washing facilities to use after handling leaking chemical munitions, the
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following equipment was installed in 1956; four shower stalls, three 80
gallon foot controls and a leaching field to handle waste water. The site
of this shower system and leaching field was the change house, building
6000 (#16 Figure 2).

In areas other than the change house, sanitary waste water was
treated in septic tanks. Lagoons were used to ocntain the overflow of
spetic tanks. Records indicate that a sanitary sewage plant was constructed
prior to 1963.

The sewage collection system for the plant consisted of gravity-
type mains throughout the administration area, utilities area, housing area,
and mobilization area. All pipes were vitrified tube except those under
railroad tracks which were iron. The sewage treatment plant was located in
the northeast section of BHOD (#4, Figure 2). It had the capacity to service
a population of approximately 4,000. The plant, which provided primary and
secondary treatment of sewage, consisted of: a small grit chamber and bar
screen, two comminutors; one 8-inch Kennison nozzle connected to the Chronoflow
telemetric transmitter and receiver; two reinforced concrete clarifier tanks;
one high rate trickling filter, equipped with rotary distributor; one each
reinforced concrete fixed cover primary digester and secondary digester
equipped with scum breazker and heat exchanger; one final clarifier and two
sludge drying beds.

(b) Industrial Waste Water Treatment. Records indicate at least
two leaching ponds were utilized for the disposal of contaminated water.
Each leaching pond was approximately 4 feet deep, 100 feet long and 100 feet
wide. It is known that at least one leaching bed contained explosive effluent.
One leaching bed was located in the WP disposal area (#5, Figure 2), another
was located in the ammunition disassembly area (#6, Figure 2).

(¢} Storm Water Drainage. During October 1956, extensive work was
performed by the Post Engineers to improve the drainage system in the mustard
(H) agent storage area (no information was found concerning the original
drainage system). This work consisted of filling in washouts around storage
sheds, establishing additional drainage ditches, placing culverts under
roadways, and distributing gravel where required. This work was needed since
the old drainage systems did not adequately carry off the surface water after
heavy rains. This resulted in deep washouts around sheds and open pads to
such an extent that extensive repairs were required to correct leaning stacks
of bombs.

{2) Solid Waste Treatment.

(a) Sanitary Landfills. Records indicate the location of a sanitary
landfill at BHOD, however, the location of the iandfill was not specified.
The collection and disposal of installation garbage, refuse and ashes in this
landfill were performed by unidentified civilian contractor. Post engineering
personnel were responsible for digging trenches in the landfill and covering
the garbage with earth after disposal operations were completed.




(b} Contaminated Waste, Items and material contaminated by
chemical agents were destroyed by pit burning. Records indicate that
scrap metal remaining from burning operations were sent off the depot to
a reclamation center. The name and location of this center were not
identified.

(3) Demolition and Burning Grounds,

(a) Burning site #1 (#1 Figure 2} was the initial demolition and
burning area at BHOD. Records show that mustard (H)-filled munitions were
destroyed at this site. These munitions were AN-M47 series, 100 pound
bombs. Although the date when burning site #1 was first used is unknown,
no records were found concerning demolition activities at site #1 after 1946.
A second burning site (#2) (#2 Figure 2) was constructed in 1946 since
buring site #1 was located too close to the magazine area.

(b) Mustard(H)-filled munitions are known to have been destroyed
at burning site #2. The exact dates of usage for site #2 are unknown. In
1950, three new burning pits were recommended for construction at burning
site #2, The initial number of burning pits at site #2 is unknown. Each
new burning pit was proposed to be 100 feet long, 16 feet wide, and 12 feet
deep. It is not known whether the three new burning pits were ever con-
structed or used.

(¢} Due to a large number of leakers in certain lots, a decision
was made in 1949 to transport 500 M70 mustard(H)-fiiled munitions to Rocky
Mountain Arsenal for evaluation. The 500 bombs represented 10 bombs from
each of the 50 lots stored at BHOD. 1Imn 1950, approximately 310,000 M70
mustard(H)-filled bombs were stored at BHOD. The results of the tests at
RMA during 1949-50 indicated that all 310,000 bombs were potential leakers.
Accordingly, on 9 May 1950, Chief, Chemical Corps directed BHOD to establish
facilities for disposal of approximately 30,000 M70 H-filled bombs per year.
Records did not indicate the number of bombs, if any, which were destroyed
as a result of this recommendation.

(d) In order to increase BHOD's capacity to destroy leakers to
the specified level of 30,000 per year, the construction of anew burning site
was recommended in November 1951. According to records, the proposed mustard
bomb burning site was to be located at the northeast corner of the reservation.
The proposed site was 2400 feet from the east boundary fence and 2400 feet
from the north boundary fence. This site was bounded on the west by 2400
feet of uninhabited land, and on the south by bomb storage pads containing
M70 H-filled bombs. The nearest depot operational road, inhabited building
or magazine, was located approximately 6000 feet from the proposed burning
site. Records do not indicate that this site was ever constructed. A new
burning site was constructed but it was located in the northwest corner of
BHOD (#14 Figure 2). Its actual date of construction is not known.

{e) On 5 December 1951 a meeting was held to decide whether to
renovate or destroy the bombs. At that time, it was estimated that BHOD was
storing 60,000 leakers., The course of action decided upon was to renovate
the bombs. All M70 (H)-filled bombs were fitted with new lead gaskets in 1952.
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Since the major problem with the M70 bombs was interior corrosion of the
burster well tubes, this action considerably reduced the number of leakers
at BHOD after 1952, Additionally, a program was initiated to ship the
bombs to RMA for replacement of burster well tubes. It is estimated that
between 50,000 to 100,000 M70 bombs were shipped to RMA and had new burster
well tubes installed before the program was curtailed on 13 April 1953.

(f) In 1852, records indicate 21 M79, phosgene (CG)} and cyanogen
chloride {CK) bombs were destroyed. This is the only record of chemical
agents other than mustard (H) being burned.

{g) During 1953-56, the destruction of unserviceable high
explosive (HE) munitions was given a higher priority than the destruction
of leaking M70 mustard (H)-filled bombs. Only one day per week was authorized
for the destruction of mustard leakers at the burning pits. As of 1957,
plans called for the destruction of mustard leakers only once per year.

(h) Burning site #3 (#3 Figure 2) was used for the destruction of
white phosphorous (WP). The casings from these operations were buried in
the northern section of BHOD near Storm Road (#9 Figure 2).

(4) Demilitarization. A test project was conducted on 9-10 May 1957,
in hopes of finding a suitable method for the final demilitarization of M70
mustard (H)-filled bombs. The contents of 150 bombs were transferred to four
1-ton containers. The recovery rate of mustard from this operation was 64
percent. Although this operation was considered successful, plans to demili-
tarize all M70 mustard-filled bombs in this manner were dropped.

On 21 November 1957, a proposed method of demilitarization (for the
M70 bombs) was submitted to Chemical Corps Material Command. The plan called
for the bombs to be destroyed in a rotary, oil-fired kiln. In order to
facilitate burning of the mustard, the bombs were to be sawed or cut in half
prior to entering the kilm. It was estimated that 500 bombs could be
demilitarized in an eight-hour shift. A cost estimate indicated this method
was less expensive than open pit burning, and BHOD did not have the resources
to support massive open pit burning. Arrangements were made with the South
Dakota School of Mines and Technology, Rapid City, South Dakota, to determine

the feasibility of the proposed kiln method. The incinerator was located at
the northwest corner of the depot. Demilitarization of the M70 mustard (H)-
filled bombs by incineration began in early 1961, and was completed in April
1962. Records do not indicate the number of bombs demilitarized or the
disposition of the facility upon completion of the effort,

The demilitarization of phosgene {CG) and cyanogen chloride (CK)
was conducted by the Research and Development Section at BHOD, The location
of this demilitarization operation and the methods utilized, other than the
burning conducted in 1952, could not be found in records. In addition, records
do not indicate the total timeframe of operations but reference was found
indicating some demilitarization took place in 1964.

C. Water Quality (Data from 1963). Well #1 and well #2 provided the
drinking water for BHOD: the water from well #3 was not used for drinking,
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but was utilized by the shower house. Water at well #1 had a temperature
of 150 degrees fahrenheit and a compensated hardness of 760 ppm. Water
at well #2 had a temperature of 150 degrees fahrenheit and a compensated
hardness of 670 ppm.

(The question of contamination migration was considered in 1953, in
conjunction with disposal procedures of effluent, from explosives (Appendix
C.) At that time the conclusion was reached that contaminant migration at
BHOD was unlikely for the following reasons:

1. Drinking water at BHOD is obtained from depths greater than
3,000 feet.

2. The soil contains a high percentage of bentonite.
3. There are no flowing streams within BHOD.
ITI. Installation Assessment
Findings

1. Records did not indicate the burial of any chemicals or munitions
at Black Hills Ordnance Depot.

2. Garbage, refuse, and ashes were disposed of in a sanitary
landfill by an unidentified civilian contractor, Post engineering personnel
were responsible for excavating trenches at the landfill and covering the
garbage with earth after disposal operations were completed.

3. Munitions containing white phosphorous, high explosives, mustard,
cyanogen chloride, phosgene, and nerve agents were stored at BHOD,

4. Records indicate that 1.5 million pounds of ammonium nitrate
were stored at BHOD in the early 1940's.

5. At least three burning areas were utilized during various periods
of government operations at the depot. Records indicate burning of munitions
containing mustard, phosgene, and cyanogen chloride was conducted at the depot.

6. An incinerator for the demilitarization of mustard-filled
munitions was operated at BHOD during 1961-62. Records do not indicate
the number of bombs demilitarized or the disposition of the facility upon
completion of effort.

7. The demilitarization of phosgene (CG) and cyanogen chloride
(CX) was conducted at BHOD, The location of this demilitarization operation
and the methods utilized could not be found in records. In addition, records
do not indicate the total timeframe of operation, but a reference was found
indicating some demilitarization took place in 1964.

8. A visual inspection in November 1979 of the mustard-filled
munitions incinerator area of BHOD revealed no evidence of surface contamina-
tion., Cattle were grazing in this area. No odors of any kind were detected.
There was no debris, metal, or foreign matter in the area; there were no
indications of an incinerator. The entire area was covered with grass, as
a result of reseeding by the US Forestry Service,
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APPENDIX A

List of Archives Sources Contacted

Washington National Records Center, Suitland, Maryland

National Personnel Records Center, St. Louis, Missouri

US Forestry Service, Hot Springs, South Dakota

City Hall, Edgemont, South Dakota

Office of Economic Adjustment, Washington, D.C.

South Dakota School of Mines and Technology, Rapid City, South Dakota
University of South Dakota, Vermillion, South Dakota

Augustana College, Sioux Falls, South Dzkota



APPENDIX B

REPORT OF VISIT TO BHOD AREA, 18-22 JANUARY 15871
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area was taversed along with cuitlying rerimeier areas.
contanination was found and no odors of any kind were detected.
Consideravle shrapnel is scattered throughout the area as‘'z result
of the previous destruction activities. Tae entire area of Burning

Site No. 2 is fericed and issaid to be the properiy of the US Toresiry
Service. )
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of tne Straight residence in Prove, South Dakota.
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Mr. S*\'alr"lt states that he was t:'nploycd ag wn ammunition hcmr’lrr .
“and (later) a janitor at the Black Hills Ordnance Dcpot. Pericds i
. of employment yere 1951-52 and 1955-1966. In 1662 Mr. Straight .
'.,'_; "developed an allergy to TNT" and was transferred from emmunition +

_handling to the p031-..10n oi‘ jenitor in the Posi 'Enr'meers.
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*¥r., Straight ssys that durmg ‘the per1od vhen he wag e-r"blo,,rc.c. 2t
"Sur'nnw Hill No. 2" it was not uncommon for "leaking 105 zhells _ .

- furll of mustard to be dumped on the ground and covered cover with .. ..
© dirt with a bulldozer." The number of items disposed of in thic i -
rmznrer is estimated at "8-10 per shift with a total of as meny a&s -
100 buried out there."™ Mr. Straight says there were no-fuzes v: h_,f‘,j.'.' -
the rounds but belleves uhere vere birsters in them. S
“Tre informant staztes that he doubts thc.u the burizl of the mustard - i ‘
+ shells was recorded; he says that the "depot operations managzer L
Géid not know all that went on around the place.” Mr, Straight :

o~ ... farther states thoat o Mr. Jemes Stewart, formerly in depot planning, i ..
would.be & good source of information on this subject. (Incuiry ‘__
- rbvee.ls)that ¥r, Stewart is now employed at Umatillo Army Deuo.., Co
;. Oregon. - . B
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Tmis informant states that the City of Edgemont purchased certain
-~ parcels of land from the Black Hills Depot after the US Covernment -
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" Mr. Vande Bossche he.d no knowleuge of the burial of che,.;ical
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P RENE): 6 February 1967

SUBJECT: Neutralization {Secontaminatio: )Gf Blac:’ 1115 Arr"y Depot

TC: District Engineer
U.S, Army Zagineer Bistricz, Omaka
ATTH: Rezl Dsiste o=
215 Morth 17tnh 5t. : -
Cmezha, Nehrasks §810% - -

1. Resference Para 1l, AR 40580, -

2. Otatement of clearance with ¢ravdng o, PR 1204 attached and
Standing Operating Procadure No., S8MEBH 5-66 with drawing no. PE 1003
attached, arz submitied as incleosures 1 ang 2.

3. Neuiralization of the contaminatad and hezardous areas designated
on drawing 1no. PE 1083 wos periormecd in accordence vdth 8CF 854BH 5-58

with completion dats 15 Dec 66, .
£, The foliowing tachnicians supcrvised the wvork perftrmed:
Francis R. Saivo, Chief Surveillance
Herbert A, Ceffre, Ammunition Inspector (Surveillance)
Froncis F. Finkle, Maintensnce CGenecal Foreman
Roberi C. Ecamidi, Toreman
7 ax;’-
2 L’i’:l fft.-.JT—.fR C C’\A;A.L ‘i?\ITT
as Major QrdC e
Comaagnding _ _ X
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CECTION I

GENER:L INFORM:TION "

Puron<2: To provids z safe and effective procedure for the complete decontam-
fnzticn o all explosives storage loca ionu, operating buiaclﬁgs and areas
loading aprous at B-&Ch Fillg &rmy Depot AR

Seooe; This $.0.P, affects all ?h&aei of required operarions.

Chiscrives: To assure that ail buzl iings, equipmeni and grounds are proparl
deccn aminzted in a s:fe menner and €3 ascure that thr eguipment caa bz urzl
at aanther installstion, and the bul? éiﬁb and gvouands for other pu*pﬂ es.,

itiss ;
&. Chiz2f, Surveillamce is responsiris for.

{1} Adeduvacy af $.0.2. to conduct deco:tamiriaticn,

{2) Tinal imspoction, certificsiion. wnd siznipng of certificate Lha ali
buildings and cquilacnt were decentzrinat d in ccordanr- with these procadures.

(37 Fusnish the techuical advicc and instructions for decomrac:inaticn itha:
may ~ct be fullv coevered in this & 3P, : o ' S .

{&) Prepuraticn and signature of the sistewent of clears nee .required Ty
refevences, para. 7D. | - -

{5y Furni=hinz the necesssry sapporting records te the st tatezent of ciear-

arwe ac rigueired by references, pars. 70,

5. D.3.7. is roesponsible fa-g : -
. {1y The accoumplishmens cof deo

{2) Frepare addenda as nete.saiy, o invorperate additi.nal decontamingt
arocedures for problesm arcds., I anvy nAt may nut he coverd In this S.0.
{3} lssist the Chzef of Surseiilacce Pl?lsioﬁ is teguired by hiwm in &
charging the responsibility of paia., Sas. . ' :

Lr-%miTATLION 10 RuCcrdeTice wilh approved S$.8.P.
b ion

C. Chief, Depot F=-+ilvties Division is responas?
(1) Furnishing the BoCe~ 3Ty engineer foois and e
guired [or Jeeocontamication :perstions
{2% Furnishing necessary skill. é 52
etc., to opurate such £ocis and ezuipmen
**:ons falling warzthin the fategory.

Markiny of Raidires and Foaipher

¥
.

A, T~ orevenl contzmanated equipmsnt or builidings from being errorecasly desizpred
or mistaken as d-—outaminated, bi.:i‘ss’._'-:*zgs aod equiprant will be muried wigh vweilow
paint {sce "Defin:ticns” pars. i) ta indiculc ha depree of decontem nation vhich
has beea purforzed. Tags »haii bi wed in addivion to Indicate the ¢ <tent snd

progress of Trearsent of traatment givea. ! Tags are used «nd are to b sxgnc by

the iaspector and superviset aud "Re extont of decentamination performad {-uch as
sleaned with hot water, steom, or approved soivent) will be stated or the tag
—ndar therr 2ignat.otas. :
L4l iGi T maay: it coamplte rewoval of xplesives contzrinsrion, fronm
H G?d E3 & {FI ALY S W eunfuvrn-, and ground areds whilch are rontemisezed
Uith eyegluones vaemsntt. o This ine éoarse, vant+, walis, ledges, ceilings,
svioks, fond jc'::, in conerate floors, enterior weter, #tess and gir lines, somps
cipesed to explonives  Contamioaifon will be removed by use of
5

5
ver, and 2pproved so¢lvesnts,. owakbing, scrapeing or 3 lashing;

T iate Tor cha wir o riallar dree amwaluved | O=lar aoesenrad musa
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¢harging the responsibility of para,

B :!‘
L4 P

Lhizerives: To assure that ail buildings, equipment and grounds are LTOpRTIY
deconteninarted in a sife menner snd T &souve & 4 can bo urilized
at T

T
anther instslistion, aad the bduitdigs and grounds for other puv pﬂ ses.

Respen<aibilitias: ; .
A. Chief, Surveillence is respomsitiz fon.
{I) Adearacy of 5.0.P. to conduct decontamiratien, )
(2) TFinal inspoction, certificstion. ond signfop of cerrificate that all
buildings and equipment were decenterinai d 1n scecordencs with h rocedures .
2 Furnish the technical advice and snstructions for decon rnaricn thaz
may ot be fuliv cevered im this S.0.2. : L '
{4} Prepuzaticn and szgnature ol ‘he_qtntemenz of cigarap
*e;e*eﬂces, para. 7D. s '
{5, Furniwhing the necessary s"pport:ng records to
groe ar requirad by references, psre. 7D.

e statement of clear-

ot

3. D.5.T. is responsible Fn“' T

W {1} The accumplishment ¢ derﬂr'am?1at’on it moccordance with approved S.C.P.

{2} Trepare addenda 2% negersar rporate sddacicnal deceontaminztion
wocedures for problem arcas, if anv. nagday not he coverzd in this S.0.P2.
(3} Sgsist the Chief of Surwoiitazg F“"xaton =s reguired by Hlu in dis-

Ty % &nd eguipment thet may be re-
tLo pe.?;;ozi
F&Cukéﬁ v *kx;; :d
t:c"\g&d exuip

plumbers,

3
etc., inkZ oper-

Markinz of Puridised and ey 1 - ' IR :
2. T~ nrevenf cohiam: fl[@d qu- : ns from b
or mist&ken as & -entaminated. THE ) -;n:-nmnz Wi
paint {(sce 'Der-Ji- feest paTI. i
has been ptt formed. Tags aﬁz.i £
progresse Jof traarment of treatwent
the i ,fpec or and supcrvirer and 'k

:;fdheo with Io; WaieTr, sigam, af &py
il

| ?
IJ.'} t
P
[o N a
U‘
W

o
in

[}
<
~
fa TS
0
| 1
<
I
)
"
L
[al
[&]
t
1]
£
o]
[+
(i
ey
(1]
r
ht]
o N

e

geeinat lon T meant the. complote removal of ¢xpl
zil bJ._Jini: ard »tructuer o, cguipacat, and groun& areg
o elemrentt, Ihis inwiudes €oors, vaail., wa
int. in concrete flwors, exterior wate S
Conrtaminaiicn wi

ios
)
1

varer, aad ap prowvn selveads, swabdbing., scrapping or 3
arppriaze ‘or the s3z.rial or ltem invo’ved Only #pyre roved type

©1hye iitih he specitir explosives w31l be usaed.

B. Mzrkinge:
L2} Sipale UMY iadicatss oniy partiail decomtenination. This mutking is
. c T

re
o

spoTéry ond subsecun et gl 1ot mast be done.
{77 Taree {3y "4's" indicate trat the equipment or building ha: been examined
J

:nd assroved sfter docontaminazion, but still sh wuld not be treated +ith © £
remperature hesting devices, and is noct to be considered tox. zally szfe.

oo, A



. izsisiril

sos- Fave {5} "XA's" indicate that rhe emulpwent or building hasc Heen

- inspected aftet aecop.aminac¢ou, a9 4o envirely sale, and may be raloased for
gencral wvue. : :
NUTS:  The procedures descritod in th s.
decontamination as dLalé.....tc:'. by a | ‘\’3) X" {AXZARX) wmarking. Ia those
insTances where local decaision or speciflic imstruction from hi gn v authority
specifies that a lesser degbge of prozes<ing Is required, only the sprcified
decoatamination u11’ be accomplished, i.e., as desceribed-: bove for on=z ¥ (X

or three X's (XXX :
{4} Red cay scals wiil be uqsd on igioos that agre free of contazninarion.

( ?. covar, in mosr cases, complete

i
References: - ; oL l B
' : ,

A. A¥CR 385-224, dated & Sepremdar 1851 and all changes,

B. S.B. 5-52, dated July 1943 {VD Supply Bulletin).

C. Paragraph Xil{b of OACI, darted 2b Tebruvary 1952, copcerning decontaminztion.
D. AR 405-%Q, Disposal of Real Estate, dated 9 Jume 195%, para. 5B.
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Building/Area Decontanination
Procedure Used.

Kuzber Persomnnel,

Certificate frow Surveilisznce

1

Comment. : oo

The foremsn in charge wilil secure z certi
for each storage locatiom, buildingz andfe

A

T3

-

s

s

OF DRECONTAMIEATION

05

b el b i has s aayed e A dla ArRaoraALl sd AA dmsaaae WA Fe e W WA it D d ey
: 3 F
Tha DSY 0fffce will malntain the master file for &1l roooris and wory oxdors
‘recuired for desontamination of the dzrumnition storage area at Black 1:1ls iray
Denot. R ol B
Dzily reports will be submiztad by the foreman in charge of decontamiraticn to
the DST ocffice., : S :

DATE:

ficate of decontenminzrion (sfe below)
r area facility.

I'certify thsr the foilowipg £a1iding =i*e {cross out word nmob applicable),
has besrn decontsmainatad to & i categsty. The following procadure
was used: )

. ? 2
Webstar s reagent was usad to Z3tenndn? rhzo decontemination ¥as compleze.
Car seal pumdber wes used to e2cuve nsgizide or building,
. . !
| :.
R |
1l SILNATURE:
: {fzmunition Inspec:zor}
Porewan in chazge of deconremination =il coordinare with the DST office on sub-
rission Fseilfties Divisice.

of work orders to the Depot
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i3.

14.
i5.

18.

19,
20.

2i.
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o
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.
3
-
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F
o
iy

Steam used to heat water fo § «hsll have & maxizum pressure

of five {5) ips. PST {228° ).

Froteitive eyuipment, such as showers, popriss, uniforms, gloves, rubber
Loots, rubber aprons, vespirators and laundry facilfties mustg be avaiizble
for the wse of the workers.

dot water is recowzended for the remusval of blatk powder and Exploszive D.
Stean is recsmwvended for TET end mixtures of TNT with other expicsives,
Ascerone Iz reccmzmended for the removal of tetryl cozzazminaticn. Iam this
cenncerien, whea acetone is uvsed. special czre should be token Zo provide
adeguate veatliiaticn to prevent hish concentratica of vapors wnich wight -
cauvee asphyxiation, Working supply of scetone must be kept in gafety type

afe:y solvent with 2 £lash poiat above o F, may also be emploved for
swabbing, hovwever, such svlivents do not ordinsrily dissolves exp-osxvas, but
merely act to isosen or fleat explosive particles, B
Where disassenblinz or diswantiing are vegquired for dec Oﬂtaﬁina fon, z1%
nuts, bolryg, sgrews, stuas, cotier pins, eic., will be rexoved while vet,
sensitive i undue force is Teguired, pene-
21

exp-¢51v~ is present snd und
3

be used apd & strean of water played on items being

resovad, )
Centawinated equipment or sarterlal znd waste exp ives hx’l not be disposed
of by burying. : ‘ :
Persomnel shail be held to a mimimem to assure 2 safe and efficient opersztien.
Explosive waste, c¢ontaminated zcerone or solvent and contaminated rags shall
be tramsported to burning ground in appToved ccn:a:-er before gzeuasiziion
#t the operation creites a havavdous cozdiieon, This shoulid bc'“cna at lgzst
cnce each shifr, or more ofren, whoo reguired. :
Operators emploved in steanm clesning operations shall wear goggles, gleves
and Tebuer boots or overshoss ) o :
Porrable steam cleaniag eguipuent {Steam Jermy) will be stationed ouiside
of building being dezned. ; < R .
Oily or greasy rags will be placed in @ selfi-closing coatainer parrially
fiiled with wzrer. : ) -
Metal serapars will not be used 5% aay time fo clezn flogrs. Tl
Restricied ares fooces will rroain intact until all Cecontzmination cper-
ations have been completed. Conteminszted duildings will be kept locked
axcept while Cecontamination eparations 2re Im progress. :
Fire protection eguipment and persounel avre to be readily svailsblie at all
times. P
During all pha-v¢s of decontemination high tewmperatures and rough handlicg
will be avoided to prevenr explasive sccidents.
Striking expiosive material with harmmers will be prohibited. Friectionsil
heat will alss be zvoided. o .
Smoking will be ,er?*tted only in the exis:zng dcsjgnate‘ lozztions.
Personoel engaged in decoatamination operations will wear proteative
clothing azd ezvipmoni av reguired, -
If pipe iimes have to b2 cut, this can be approved after explosive mat-
erizl has been flushed out, Lsznz hizh pressute water through both ends
and ail Dranches. The pipe fiiled wirh watevr, using a voller gvpe cuttar
‘with tke pipe fuil of water and plavirg a waler Losa over the cursida pipe.
Such & pipe skould not be hamrpered or seojecred to heat of a torch.

4’:@ L .I'z. 7 W S Y & _-'; o . /




T

| SECTION III .
OPERATIOY 1
DECOLTAMIFEATION OF IGLOD & STANDARD S5TORAGE MACAZINE AYD GROUNDS AROGEND
MAGAZIKES
S0? NO: SSMBE 5-66 L L DATE: 13 July 1965
i
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e = Y sur Ssosi:  5-to | DATE: 13 il 66
) i
- s : i -
STE? . DESCRIPTION : : SFECTY IS TESTRUCTICONL
~ g 1 rd Rty st B -
KO ; {SAFCTT, "OPERATI .r."L... adEICTIUN,

Ty

&34
/tvire centaninived with

: D.
suiphite for ciegrinv
and rinse copisusiy with water.

the event reagent or the visus:
inspect‘ n indilizres contaminaiipn,
the foliowing marerial +will be used

for swatbing,

L. Use wsater Iic

with black powder.

3. Use stesm snd hot water in mwa-

explosive Do

TXT, and mixcares of INT with other

explosives such as agmarol, armorai
=p B azd B2, pentolite, terrwmig

3
i
“

azites ¢ontan-

oiutisn ef hot scdium
icor cracks

After mazazine has been swabhed, ths
entire magazineg wiil Dz rimsed wirh
clear water znd swepr cut. Migazime
will be considered dzoonteminared.,

Close snd secure mizazine, by the use
of registered car sezal, '

Police and v

wichin & £1if

magazine end

iocaticns to

contaninzticon,

If test shows that the ground 3z con-
raminated, the conteminaiad arag wiil
Be burmed In the following menner:

A, Plzce sdazuzie scTip matevial
OVET arTes Lo ensure a hot and tomplete
BUTn.

B, Prize %o Zfzmition of (he buzn, a
radiss: of 12 I ke elested of
8l P ¥y wiil ba
set O oETEa.
C. / £
safety a :

be burrned

the w

D,

fez

wil

ous

2=% ¥

the

Pia

from b

g

i2.

[

L

{s)

B. 3 H Team
and hot .3 ke p ad
cutsnide mzzazine 25 faet frone dosr

of 1iglso,
{S)} Cperators using stezz
=

requited To wear flamzsrocf cover-
alls, gozgles, rubber gioves,
rubbexr boots, or svevrshoes,

c. (5) Eheq vsing zcetone in oag-
azine, gdejuate vintilation il

be pr vid 4 Yo prevent kizn con-
centration of vapors. {See Sifsty
Regquirements, Sectionm II, pari.d)
{1} Webster's zeageant indizaror
will bz uzed to test for contaz-
inmsition. '

A. {8) Trucks tramn:s zferivy sered
matarial w11l mot D2 permiczzed s
drive over contaminazied &res.

€. (S) Safery fuze +ill bz rgsied

for vternirg rate prisr 3 using
and when a new coil i1s vsed.  Tndar
Lo circumstences will the furze
ignzen De unday three fes:, hsvirg
£ TILnAnUT burping tiome of L0

o
]
1]
]
el
3y
)

. {53 Depor
be o soand
aitions.

B
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R

TE] DESCRIPTION {SATETY, CPIRATIONAL, IN3IZECTIONS
X0 { SPECIFIC IESTRUCTIONS
9. 4fter building has been swabbed
© down, the enrire buillding wiil be .
washed with clean vater and zoppad
out. Builiding wiil be considesred
deconzeminated,
i0. Close zné secura building by the use
of registered car seals.
11. 7Police snd visuzlly inspect grounds 1i, {I) VWebster reagent indiczror
‘ within 2 fifty {50) foor redius of wilil bz used to test for contam~
bullding and manually test ground iration. '
- &t varicus locations to detsc:t any
explosive decontamination. . .
12, IZ the test shows that che ground
is contaminated, the contaminated
&rea will be burned off in the foi- :
lowing manner. .
A, Position zdequate scrap material A. (8) Trucks
over arez ToO ensure & hot &nd cowme miverizl will g
plete burn. drive cver conta
2. Burzn will be dgriited by the aid B. {5 Szfery
of szfery fuze and fuze lighrer. for burainz rate
The bura will be burned in the Jdiv- snd when z oned
ection from which wind is blowing, no circunzTance
C. Prist to ignition of zhe burs, lefztin be under
the arez, for & radius of 1200 faax a2 miniwun burnl
will be cleared of il personnel. secornds.
Rozad blocks will be set up onm all
roads leading to aves.
D. VWhen Foremen 15 assured thac -D. {8} Depot Fire Departren: will
all personnel ave cutside of ithe have & teni LTUck on sTanddy Lors
danzer arez, he wiil ignire the ing burning operatiom. .
burn by pulling or twisting the piwn - o
of the furze lishzer. Foremsn will R -
5 2 safe locacion frox bura -

£ - ngd
X3 A loz will
1 1

be mromrain:
c i

skhall iznclude locatian o %
degree of decontzminsiion, cathcod

of decontzmination, dite znd <ar
seal number,
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APPENDIX C

REPORT OF VISIT TO BHOD, 21-27 JULY 1971



. N e .)

WEAPORS. BEVELOMIENT AXD EXCINEERING LABORATCIIES
Edgpewood Arseazl, Maryland 21010

:’\—n.-CP D . . . 4 hesant 1971

n\\'zl.u\' FOR:  DIRECTOR OF WEIAPOXNG DEVELOPMENT ARND ERGIREE I!,.\ Wl

SLBJECT:  Report oft Trip by Dean !, Bickey to the Fowmesr Rlack Biiis
Aray Depot Buraning Site Number 2, 21-27 July 1971

1. axferences,

a. Hessagme, CG, AMC to CG, MUCOM 22 Decermber 1970, subjects
Survey of Former Black llills Arny Depot.

b. Letter, AMSMU-SF to CO, Ldgewsod Arscnal, 6 January 1975,
sanc subject.,

Pr— . IR -

c. Letter, AMSMU-SF to CC, Edgewood Arscamal, 1 Aoril 1971,

2. P"rpn ¢ of Visit., To deteriine the velidity of an allegatien
that lvnkiilg mustard agent from buried muntions is CGﬁtﬂﬂlﬁ:L-hﬁ‘1%€
1.5!:\.)5‘4“\:,(:. - . 7

n .

5. Dersons Contacted,

z. -Mr. Fred Cenner, US Army Engineer District, Csmcha, NE.

2 . .
L. Mrs. Elizabeth Mullen, US Forestry Service, Hov Spriars, 0.
¢. Hr. Yomold C. Stroigut, Provo, SD.
¢.” My, Matthew Lrown, Edpowmont, SD.

1. .

£ Svnnvy. ) ~

-
'\-

A, The forier US Aray flack Mills Ordiance Depot, Igloo, SD uwys
declared surplue for miiltary ncedg in 1948 snd wus sold. Part eof
the depot was purchased by the city ol Edgemsnt, SP and later resold
+o wrivnte entesrprisc Tor cattle SI‘GZ.‘:'}I‘. A -m'r‘,io:-. s the deposl was
revainzd by the us Forcsiry Service and sheep grate in their PuPIJG;
Tae o properiics wwe divided bLy.n Tence, Five years after the
depot had closed, Mrs. iauline £ivzieht of Prove, SP ufbnc o leTter
©s Sensntor MeGovern (SD) =zl g;ng that vanors from muslard Ggent
vere affecting her throat znd face, Unon recerst of hev lecter

—t
Jl—‘l
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o —
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¢
B
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SUEA-N- CP-LD . Lo 4 Aapust 1971
-7 SUBJECT: keport of Trip by Dean M, DJC]QY to tho Former Plack RHills
Army Depot Burning .Site Numbor 2, 21-27 July 1971

ats
bl da s

¢ l: .
[T R g
e A o ore—
' TV

of complaint, Scnator McGovern rcquested a report on the matter '
Mrs. Straipght described. Mr. R, Kerr, Safety Engineer, Edgcwood
Arscnal, investigated the matter in January 1971. In an interim
report he concluded, "No evidence was found to corrchorate the _
statement made by Mrs, Straight.” Army Matericl Command requested
a sccond survey be made, "When climatic and soil conditions are
proper." A team from Edgewood Arsenal made the second survey.in
July 1971, The temperature during the tests conducted in July
ranged from 81 to-94°F, in winds from NN¥ at 3-5 miles per lour.

YR

R b. Permission was granted the team to enter tiic area by the

us ForestrV'Scrv1cc, Hot Springs, 5D. Mr. Stralgbt accompanicd

the team to the arca where he stzted he had witnessed lecking nustard
rounds being buried. He directcd the team to a remote scction of the
cepot approximately five miles from his lbome. It was krown as Burning
Site Number 2 when the depot was in operation and was primarily used
for destruction of high explosive-filléd ‘munitions. Mr. Stroight
remembered the general area Lut could nor definitely identify the
approximate spot where he saw the munitions being buried.” Durming
Site Nurber 2 consists of approximately forLy acres,of land interiaced
with ridges and ravines. Vegetation ranges from spa*sc on the shale-
covercd ridges to heavy in the ravines. Sheep were grazing in the arca.

P c. A cursory examination of the area revealed a high density of

netal fragments, no odors cxcept that {rom then, no bleached vegetation
or bare spots normally associated with chemical burial sites or disposal
areas, Therc were no signs posted, no contours of old pits and in fact,
nothing which would separate Burning Site Number 2 from the surrounding
terrain. Deep eroded washes were followed from the crest of the ridges
to the ravines, "Nothing was found in the eroded arcas, * -’

d. The first check of thc_nfca was made by using the components
of the M18 Chemical- Azent Detection Kit., The air was sampled-as well
as pieces of metal fragments and patehes of soll. All tests were

c. The team thc1 located an area to sample prevailing winds from
-+ the burning site flowing toward Mrs. Striishi's home. At this site
air bubblers were installed and activated to obtain air samples. The
‘bubblers were chemically analyzed with negative results. A second
tost was made to further confimm the flrst test, The results of this
test wero also nonativc. R TR ' :
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APPENDIX D

CORRESPONDENCE CONCERNING THE DISPOSAL OF EXPLOSIVES EFFLUENT
AT BLACK HILLS ORDNANCE DEPOT
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APPENDIX E

STANDING OPERATING PROCEDURE FOR
DECONTAMINATION OF BLACK HILLS ARMY DEPOT



APPENDIX F

STATEMENT OF CLEARANCE, 31 JANUARY 1967



Siatement of Clearance . 31 January 1367

" All lands within the Black FHills Army Depot, Igloo, South Da‘:.ofa,
locstec approximately 8 miles south west of Edgement, Ssuth Dakota,
have been given a careful search and have been cleared of al! danger-

_ous and/or explcsive materiels reasonably possible to detect. Six

iareas depicted on the inclosad drawing PE 1004-1, dated 27 Jza 67,

‘are designeted as restricizd. Area No's 1, 2, 4, 5, and 6 are entirely

crestricted from any use. Area No. 3 is testricted to surface vse only.

EAJI other tracts are recommended for any use for which the land is
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APPENDIX E

INTERVIEW WITH THE
FORMER DEMOLITION FOREMAN,
' FRANCIS FINKEL, AND THE
FORMER BHAD FIRE CHIEF, LOUIS RICKARD
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CONVERSATION INTERVIEW BETWEEN
KEVIN KLIPSCH (KK), DAVE HENDERSON (DH), LOUIS RICHARD (LR),
AND FRANCIS FINKELL (FF)
THURSDAY MORNING, JULY 2, 1992

Blank lines represent undecipherable portions of the interview.

FF: We had a tank up there, we didn’t really know where that it is.

DH: In fact we've found two of them now. It something to do with maybe a timer with
something in the center of this thing. This thing is this big probably and on the
outside is bolt holes.

FF: Bolted down or something:

IR: Sounds like a tank cover, I mean with the vent holes and all, or a cap.

FF: But you could never manage it.

DH: 1It’s kind of big for that.

LR: That’s what it sounds like though, they’ve got these holes. You know they got these
vents on the

DH: We found one and it took two of us to get it turned over, this spring we found it.
Then they said they found another one yesterday.

FF:  You see that Burning Ground was run before I got here. It run ever since the depot
was here and old Slim Williams was head of that up there then and he might have
done anything pushed them away or whatever was up there.

ILR: Wagner might too.

FF: Yeah, that’s right, let’s see, Wagner came after I left.

KK: Some of those cluster bombs, we were talking about earlier, those butterfly bombs,
did they burn those in designated places?

FF: We never destroyed them. I don’t think I ever destroyed butterflies.
KK: Any that might be found out here probably still alive?
FF: I don’t think you'll find any butterflies.

KK: We found one yesterday. Was the helicopter still on it, were the wings still on it?
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DH:

&

DH:

FF:

DH:

FF:

DH:

FF:

DH:

3

z

DH:

I don’t know what they were. I wasn’t with them. They just said it was a little
square, she picked it up and them guys told her to set it right back down.

Don’t pick up anything.
That’s right.

I was up there with I don’t know, someone else tried to pick up come back. He was
up there looking and he picked up some jerseys that were blown down below. A lot
of them blew out you know. He said look at this yellow stuff. And its pure TNT or
tetryl or something in these boosters. They are still up there. Their all over the
place.

There’s a whole truck load of them dumped there that are still alive.
Just the booster caps and these are still alive up there. Whew.

I guess - their a brass thing?

Yeah

And then on them there’s a steel deal with, its round and kind of comes to a kind of
this shape stick out of it.

Well look, a lot of them were made out of the pot metal.

Yeah, there was those too and some are depends on how many grains there were.
Some are short, some are big. And they've always been on the bottom of the fuze
after booster was set the big one on. It depends on what they’'ve been explosive was
to. A lot of their explosive sticks never jolt. Its like a cap on - you use a #6 on
dynamite, can’t use it on TNT, so they had to use different size caps. A lot of them
exploded and they just flew through the air. Their harmless, I mean their not
harmless but they won’t go off because you have to have a blow or a fire or a strike
to set the explosion off. If you laid them on an anvil and hit them with a sledge
hammer they might go off. I know that.

They wouldn’t do that much either.

They take quite a jolt to set them off.

That stuff your talking about, that crystallizing inside that case. Any kind of crystals?
That’s terrible - that’s nitroglycerin. Pure nitroglycerin. That’s what dynamite does.

Then these 155s we found down there in this dam. Do you think that’s TNT that’s
in those?
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LR:

FF:

DH:

2

FF:

FFE:

FF:

FF:

FF:

KK:

Its either TNT or comp B or whatever explosive is in there.

Does comp B crystallize?

No. Neither one of them do. The only thing that I known crystallizes is dynamite.
That’s kind of a granular stuff that is in them. Its l'.IOt really

Yellow

Yeah

That TNT.

When you got rid of some of these bombs that were deteriorating, do you usually try
to do them in all in one spot, all the 155s in one area and all the 75s in another?

We were allowed so much poundage and wéight allowed in each one of our pits and
they had to be so far apart so they wouldn’t ignite each other.

And then next week or the niext month when you went back out there to do.......
Every other day we’d go out there.

Every other day?

Every day sometimes, go every day. The fires the only thing we’d have worry about
because we had to let them cool 24 hours, but we blow, we set them up in the
morning when we went to work and they’d blow them usually around noon or after
noon then that day we’d go back and look for duds. Next morning go back and fill
them up and do it over again.

Do you usually put the same stuff in the same hole?

It depends on what we brought up there. We’d blow up whatever they brought up
there. '

So there could be a lot of different things in the each hole.

We'd blow fuses, we’d blow boosters, bombs and shells - other than what they
brought up there whatever they found unstable or unsafe then they’d send it into the
post or headquarters and they’d tell them this is obsolete, destroy it. So we’d destroy
it. It depends on how the lots were sometimes it could be 50 or 60, sometimes it
could be thousands depending on how big the lots were It was steady.

You really couldn’t designate a specific hole for a specific type of munition.
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FF:

FF:

KX:

DH:

FF:

No. The only thing we kept was our Pits for chemicals. We never used HE in any
one of the pits so we could keep using them over and over again. Those are all
salvaged the next day. After 24 hours we’d go down to the train and the men would
go down, we had a crane, we would go down there, the men would hook on to them
and we would pull them out and they would haul them out, sell them for salvage.
How deep were these pits?

20-25 feet deep and they’d have about here to that wall wide {approximately 20 ft)
and we could make two lines, two pallet loads per pit, then they’d be a couple 300
feet long.

You mean over there on Burning Ground 2?7

Yes

Over where those fences are that I showed you earlier.

No, Burning Ground 2 is up

Where did that go?

This is brand new one. We found this in the place with 12 or so other ones in a
crate (David shows his 75mm shell).

That’s a solid weight. That makes good door stops.

DH & LR: That’s an armor piercing

LR:

DH:

FF:

DH:

FF:

DH:

FF:

KK:

That’s solid steel

It’s got the date it was made. Okay, the question I have for you how much of the
tTACer 1S wocveenceennne

There’s nothing at all.
How much stuff is in there, like a teaspoon, tablespoon or a whole bunch?

Now it will burn out. [ts just like a tracer. When you shoot it and it goes through
there and the fire goes. Well that’s what burns is that

Yeah, I understand that, but how much stuff is in it?
It wouldn’t shoot a bullet that far. (Arms spread wide)

You were worried about how much is in there?
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DH:

FF:

DH:

FF;

DH:

FF:

FF:

DH:

&

LR:

DH:

FF:

DH:

FF:

DH:

FF:

Yeah. They said that burn it out was the easiest way to get it out.

We're just taking the fire out. You don’t want to loose the paint metal on it. No
that won'’t explode, it will just burn.

A guy could just take a piece of copper wire and just scrape it

Either that or just take torch or shoot a flame in there, it will burn it out.
Oh, it will?

Dave wants to save as many of those artifacts as he can.

Use those against tanks and that way they can see where they hit it.

On those sizes, not everyone had a fracer on it, did they?

No, actually I'm not surprised. Usually they were just

There was a whole case of them still banded and wired and sealed and used for a
counter weight for a door down in the old work shop building.

That’s harmless. That’s just a piece of iron.

Just a lead weight?

Yeah.

It’s got a copper ban on it.

Yeah that where the date is stamped.

That’s what makes it rotate.

This is what those 155s look like except their bigger and it got the threaded nose.
Yeah that’s call the fuse tips.

And that thing is all full of powder on the inside, just TNT, or whatever they pulled
this wad up out of there yesterday and that’s what spooked the other guys and they
were saying it probably wasn’t an HE it was a chemical or incendiary or whatever
they call it.

Then that would be a burster that goes down there. It was filled with a higher

explosives. Then when the fuse went off it would blow that thing out and that thing
would set your TNT and to blow the whole bomb up.
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DK:

LR:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

KK:

DH:

FF:

DH:

OK, well that makes more sense than what these guys are supposed to be
professionals and know all that stuff.

They didn’t work there with iron or somebody is going to get their hat blowed off.
It was heavy iron, it was shrapnel.

Its still explosives. A lot of them chemicals you have you can look clean through
there on a chemical bomb or else you can look down in there and its a well of 50s
booster that blows up the chemicals and on the HE its a booster, it just ignites the

explosives, it need another booster to blow up that much explosives at one time.

In other words the tube that was inside of the shell would be basically like a primer
tube in your casing.

It come out didn’t it?

Yeah.

You got it out in the open.

Yeah.

Its just a tube that got explosives in it.

She said it didn’t have holes in it though. Looked like a solid tube.

Well this kind of explosive didn’t. See a fuse would set that off.

Well that makes more sense.

These primer tubes, like 1 said, they put those down in the brass case, then your
powder bag goes around that then if there’s several bags in there, under a normal
charge you set two of them off, you shoot the cap, it sets the powder off and it blows
the projectile out of the gun.

We found a bunch of those primers.

Igniter tubes?

Yeah and they had some clips on them. Was that for like hooking them together.

You put your powder bags on those clips and you could cut off as many as you want.
They fasten inside the brass.

Did they stay inside the brass casing too?
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FE:

DH:

FF:

DH:

DH:

FF:

DH:

FF:

FF:

FE:

FF:

FF:

They stayed inside the casing.
They had a tool to reach down in there, hook in there?
They usually came in them. You could put them in.

Or you can take them out. There was a round nose and some had a square nose.
We found them in the same area.

Clips.
Yeah, they would go down over them but they would get pretty snug.

They just pulled them in there, but that’s differ grains, little ones, big ones and great
big ones, depends on the shells. It was black powder in those because you want the
powder bags to burn in the casing. You had three different types of the loading
shells. You've got fixed ammunition, that’s the one right at 10 pounds, then you've
got the semi-fixed, that’s where the brass comes in one and the shell in the other one,
then you've got separate loading - put your projectile on, then you've got your
powder bags in behind them. Like you see in the Navy - that’s what they do.

That’s what these primers with the little clips on them were for, separate loaders?

No they were used in the casings. None of them go into the shell. They all go in the
brass or steel.

Burning Ground 2 - I mentioned earlier that there were trenches here. Are these
really the pits, the chemical pits?

In our place

In the pits, what you would get rid of the deteriorating chemical bombs. In Burning
Ground 2, do you remember where some of those are?

I remember where their at, they are on top of the hill. There’s non down over the
hills. ‘

You come up the hill here. Are these right along side of the road?

We might have burned along side of the roads sometimes-just throw them out on the
roads and fire because you just need to fire on both sides of the road. Then we had
some over in here where we drained.

Yeah, that’s what you were telling me over her by the flat there

Out in here is the blowing area. They closed it, the land manager or something put
fences up to try and keep people or cattle out of the pits.
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DH:

FF:

DH:

FF:

DH:

DH:

DH:

DH:

FF:

DH:

DH:

There’s no fences up there now. They dozed it all in and seeded it. It looks like a
beautiful cow pasture except you can’t step anywhere because of the shrapnel. In this
little draw, where it kind of drains down into this dam, back right in here is where we
found those 155s.

Down the end of the hill, inside the area.

Yeah, it is in your Burning Ground. You come up the road and right up here is the
bunkers where you blew them, you the barricade and the bunker

Yeah

OK then, there’s none of these holes and stuff there now, but down
Wait, there’s 7 of them?

Yeah, well these are all right here in this little drainage right here.
7 holes are?

Yeah.

Oh, Okay.

The fence comes across about right at this dam, right in here, where the grasslands
fence is. In fact, it might be right here. This line that’s it right there.

You got a road someplace that comes along in there too.

Yeah.

That’s this road here.

The fence comes in just past that road. Those shell that we were just talking about,
that we found are right here. The dam is pretty well dried out. In this other
drainage way there is 5 or 6 more crater holes. All this here, the grass, the clover is
about this high (3 to 4 feet). They filled those all up.

Oh, Burning Ground 1 over here some place.

It’s right up here.

This north, there’s 3, there’s chemical

Where’s the first one?

When did you take these pictures?
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LR:

FF:

DH:

DH:

DH:

FF:

ILR:

DH:

3

7

We bought these out of the aerial photograph place in Denver.

How long ago?

We bought these a month ago.

What date were these taken?

Some in 54, some in 65, this one here

I am just trying to figure out where we are.

This dam is outside the fence, this is out on

It’s out in the next man’s over in Trotter’s land

Yeah.

Now, oh well your a long ways away.

This is just a little dike here and that’s just about the end of where, the fence comes
down here now and there’s a gate and when you look back into this area it is says
Buffalo Gap National Grassland or something and the same way over here at this
other gate. There is a little trail road that comes down here and comes up to this
area and you have to drive around here into this trench. It looks like they just took
a Cat and just dozed stuff right out to the edge and just let it kind of fall over into
these brakes. Its all shale here. Then straight south, of course this is in 1954, none
of it is visible now, but one over here is. Its right along side the road except now the
road comes from this side. It runs parallel with road - its just a big deep gouge out
with a cat we don’t know what it is.

When was this shooting range? Do you remember that?

The tracer range?

We had a big kettle, where we are at now.

Right in here you shot across the canyon and you had a dead over on that side.

Right down here would be where the electric gate is. You’d come up the hill to the
bunkers.

There’s a kettle down here we used to burn and stick em in there.
There was a shooting range down there.

But 1 never shot down there.
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LR:

FF:

LR:

You never shot there?
The only place where we shot i1s down yonder over there.

Well they shot there because I stood by with the fire truck and put the fires out.

Two _conversations at once, one with DH & FF, the other with LR & KK

DH:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

DH:

Do you know what this building was or what this thing is on here?

What’s my big barricade.

Yeah, that your barricade, do you know what that building is here in 1954?
There’s no building out there now.

No there isn’t but I was wondering what that might be.

No.

Okay, where the barricades are you’d turn and go down into your pits.

Then you go through the gates there, there’s a gate up there you can go out as you
go her, there’s you go up here someplace and there’s a fence and this is all Trotter’s.

this is cutside the area.

Now, right at the barricades you can turn and back down towards this gate, what was
this road for, what was all this stuff down in here for?

This little building here we burnt stuff in and this road here we just drive down there,
you'll find all kinds of fragmentation and everything up in there. No we never did
anything out here.

OK, the other road that does down across the draw and dead ends at a wooden
bridge dock against the hillside over there. Do you know what that was?

End of dual conversations

DH:

KK:

DH:

FE:

You go straight south of the bunkers then you turn to back east or turn to go west
you can go down across

Isn’t it down over here?
Yeah and you can see

Loads of people used to hunt I suppose because that’s outside of our area. This is
the only area we had. We didn’t have nothing
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DH:

KK:

FF:

DH:

Yeah, we might be too far, its just across the draw here
The first little draw may be
We were all inside the fence. There’s a fence here, a regular 3 barbed wire fence.

I think this is the fence line here, Yeah, this is it here.

Second of the two simultaneous conversations

LR:

LR:

LR:

LR:

LR:

KX:

LR:

I know that much. I though maybe you’d remember just exactly where it was. I bet
the frame works over there yet on the other side or some sign of it. I can find it.
I think. Them tracers would clear back across sometimes they clear back to where
we were and set fires in that tall grass........ I know there’s a ranger there. Nobody
yet is NOtu.eueee.

What were they using, hand guns, rifle?

No 50 caliper

50 caliper guns?

Yeah.

And there’s also a little pistol range......

The one over there I don’t know about. I was never over there one single time.

Now that one over there I was at, at least 3 times. Stood by with a tanker truck and
put out these fires, so I know damn well its there......There good be stuffin there

I can’t remember for sure whether it’s or

what.
Coming up that hill, we kept looking and we didn’t see any wood still standing.

Well I think I can go to it, I don’t know for sure, but I think I can.

End of dual conversations

DH: A wooden bridge dock against the hill. Against this shale bank souvth of the bunkers

FF:

there’s all kinds of 50 caliber bullets there.

The ones you were shooting across?
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DH:

LR:

FF:

LR:

FE:

LR:

KK:

Yeah, must be the ones he’s talking about.

The Lakey boys said that in the 70s it looked like the road went down across south
of your bunkers, there’s a culvert in the bottom there south of the bunkers, then you
go back up the other side and its kind of a shale bank over there, the road looks like
it turns and you drove across this big wooden platform. He said it looked like they
just dumped truck loads of 50 caliber bullets.

Maybe that’s where they took, brought them from here and took them over there and
dumped them.

You were saying you stopped at the locked gate down there?

Well I don’t remember which side of the gate I stopped, whether I was just inside the
gate or was on the other side.

Well that’s down here. That used to be the gate, before you come up the hill.

But definitely its in this area right here and you shot across the canyon. By the locks
of the map, it’s probably in right about here.

At the hill on the other side?

Yeah the hill on the other side. I still think I can find it. If we have time, I'll show
you afterwards here.

You usually kept the pits for the chemicals close to the road.

Simultaneous conversation

FF:

LR:

FF:

Yeah, they are undoubtedly filled up now. Put the dirt out over them, otherwise you
could see them because theyre 20-25 feet deep. They’re covered up.

They’d wash and blow close anyway, because that shale blows like hell out there.
Just like I know it would drift full.

Some of these pits up here have water in them. And I still think they have water in
them

DH & KK: Some of them still do.

FF:

DH:

FF:

Yeah we’d hit water and we had to go and move it someplace else we got down to
the top water. Yeah. A lot of springs up in that area.

How deep were those?

15-20 feet deep, 25 feet deep.

KK043/4 12 TCT-S81. Louis
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LR:

FF:

LR:

DH:

FF:

DH:

LR:

Don’t drink it.

Why, whats wrong with the water?

There’s poisonous water in them shale hills.

So we couldn’t get down in there any more.

Not because of the depot.

No nothing to do with the depot at all.

But because of what’s already there?

I hunted coyotes in this damn think for years and I was raised in the area.
A lot of springs up there.

Were the animals able to drink that water and survive?

No they weren’t able to driok it either. Nothing drank that damn white stuff coming
out of that shale.

When we were walking over here, there were a couple of springs and that milky
white stuff was coming out of them. Too much alkaline?

That’s the only thing I can think of that could come out white.
That’s alkali coming out of that
Some chemicals or something. Well it ain’t from our burning or blowing.

Every once in a while we’ll stumble across a carcass of a cow. You know any reason.
There’s three of them right by the building.

Just died, I guess.

Well lightning is a possibility.

And there eis some, well their all over out there.
That’s Snow’s outfit.

Yeah

How many cattle are out there?

KK043/4 13 TCT-St. Louis



DH:

LR:

FF:

DH:

FF:

DH:

FF:

DH:

FF:

KK:

FF:

KK:

FF:

KK:

LR:

DH:

FF:

DH:

FF:

DH:

KK:

DH:

There’s quite a few.

You know cattle die and then they get him by lightening. There is a reason for them
be dead. They don’t drink that water. I promise you that.

He calls every time it rains. How much you got?

Buss Parkley?

Yeah.

He has some sheep out there right now?

Yeah, well I don’t know if he has now or not he had called me and asked me how
much rain you got last night and I figured he still had them out there and he’s got
some cattle out there too I think. Out in J Block.

We didn’t see any sheep but doesn’t mean.

Well he might have brought them in.

The only chemicals you ever came across were phosgene and cyanogen chloride.
And mustard. Those were the gasses I ever destroyed there.

And then the nerve gases.

We had nothing to do with it. They came and stored.

Its just stored over there in G and they were VX and GB.

In my mind I can remember the nerve gas and where it was stored but not the block
it was in.

Do you guys know what 105RR stands for?

105 millimeter........RR?

Yeah, you see there’s 155 HE which is high explosive.
Yeah.

There’s CG which is ah............. what did they say?
Phosgene

Phosgene

KK043/4 14 TCT-8t. Louis



RN

FF:

DH:

DH:

DH:

FF:

ILR:

DH:

DH:

DH:

FF:

DH:

FF:

DH:

3

2

LR:

KK:

the is different

H is mustard, right?

Yes

They had 155 high explosive mustard
Millimeter, HE

What was that, was that powder
That’s big powder bags

That’s a lot of

Then the grenades and VX and GB rockets and BS 155 mm what was that?
VX? That was the nerve gas. C

155 mm what............. rockets?

1557 That was Howitzer shells

Now hat is a Howitzer?

A Howitzer was a short barrel cannon that shot 105 mm, 155 mm, but others were
rifle and longer but shot 20 mm. That’s a rifle. But Howitzers were artillery.

On this list, they didn’t even have 10 and 12,000 Ib. bombs.
Those were all gone before

That was earlier. I just got a few of them and blew up and I don’t know what
happened to the rest of them.

And this CK and CG that was..............
Cyanide chloride and phosgene

Well is phosgene CG or G

CG I think is phosphene

As far as I remember

CG is phosgene?
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FF:

LR:
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LR:

DH:

FF:

FF:

LR:

DH:

LR:

FF:

LR:

Yeah

Do you know what G is then, all by itself?

CK, G I don’t remember.

G, I don’t know. Not practice rounds......... CG.... Nope nothing on that RR though
I don’t remember ever hearing about that

I don’t remember ever seeing it. For surveillance they’ve got the magazine, the book
about - the Bible - it tells you everything about every type of ammunition that we
have in our arsenal. You know that’s conventional.

My brother may have one.

I don’t know if I have, I would have to look, I don’t remember now.

If he does, I'd like to look at it.

Yeah.

It’s about that thick (1/2 inch) and about that square (8 inch). It got everything in
it. That’s the one that tells you to burn up, as far as the way the wind was coming
from and......ceemnecn.

Do you always follow that book?

Well it gives you an idea of what you can do. And the distinction between may or
shall or should be. Depends on how the wording is too. If it doesn’t say will be, you
can step off the line a little but if it definitely said this is it, that thats it.

Well knowing the ordnance, he ought to be good at it because he started in the
Army, and then the ordnance, that’s the way he went all the way through.

Your brother? (James Richard)
Yeah. He went to the Jamaican Islands, then the ordnance, then he came out here
and went into the same thing. He ought to know what these designations are. I can

find out for you. I don’t know if he’d tell you or not. I don’t know if he would be
willing to meet with you or not.

He could forget too that’s the trouble.

Well he’s younger than we are. Quite a little bit. We're old buzzards, you know that.
We got to be old buzzards.
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FF:

FF:

LR:

FF:

LR:

FF:

LR:

FF: -

KK:

Yeah, starten to be.

I think that’s about all. We talked about how you demilitarized some of the chemical
bombs. Thousands and thousands is the amount and you got rid of them the whole
time you were here. You got rid of them in Burning Ground 2 until the early 60s
and then they started using the incinerator.

They built the plant out there designed by a professor from, 2 professors from School
of Mines (SD), $50/hr they got and boy I'm telling you that was big money for them
guys to come in and tell us how to burn up our ammunition.

You only worked with phosgene and cyanide chloride and mustard and you only
stored nerve gases over in Block G. You never had to get rid of those. They cam
in and were just stored in G Block.

There was never a leaker in these nerve gas that I ever heard of. Now those damn
mustards they were something.

I never heard anything about the nerve gas either, but if there was any doubt I think
they shipped it to Rocky Mountain. I think they shipped one or two or something
like that. And then they took the whole works out.

I was nearly kicked out of the fire department. There was a mustard leaker in one
of them turkey sheds long time. And I and Jerry Beaver were out there, you know
they had a schooling if you always hollered gas and held your breath and put this

thing on we’d run into that and I said phew let’s get the hell out of here. That was
in the turkey shed that leaker that day. And I was out there once a month.

It doesn’t hurt you if you don’t get on you.

No

Everyone out there got mustard burns one time or the other.
I don’t like the smell.

Yeah, she smells. that other stuff smell too.

What do they smell like?

LR & FF:  Phosgene?

LR:

FF:

KK:

That’s the green corn smell
Yeah green corn

What kind of corn
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FF:

FF:

LR:

FF:

FF:

FF:

FF:

FF:

LR:

FF:

FF:

KX

FF:

KX:

FF:

Green corn

Phosgene smells like green corn. What does mustard smell like?

Mustard has a peculiar, odd smell. But it stinks.

Yeah it stinks, that’s the best way you can say it. It flat stinks.

It burns black smoke and that’s more dangerous than the mustard. The smoke is.
Oh yeah.

Yeah, gets in your lungs and then you’ve had it.

And you can’t breath any more.

That’s right.

Cyanogen chloride, does that have a smell to it?

CK

Yeah

That was supposed to have been odorless, but you could if you had cigarettes in your
pocket and was working with it, and lit one up boy you could taste it in those
cigarettes.

The cigarette didn’t taste good.

No way

OK

We said chemicals were either poured out on the ground or burned up. There were
no pits over in the chemical areas.?

No what?
No pits, no burial ground, no burning grounds in the chemical area.
No

Just the incinerator in the early 60s. So all those berms that exist over there are just
open storage areas.

Yes
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FF:

FF:

DH:

FF:

LR:

FF:

LR:

FF:

KK:

DH:

LR:

KK:

LR:

FF:

LR:

DH:

FFE:

DH:

LR:

DH:

You don’t remember any jet or rocket fuel?

No.

Do you know is Peterson dealt with that?

No, we didn’t have much, if it was, it was confidential.

The fire daily logs it was referenced to standing by Burning Ground 3 while they were
burning acid fuel, oxygen fuels and rocket or jet fuels.

Even Mr. Macke mentioned something about that. The fire department was out
there while they were burning it.

I never seen it.

I never was there.

I never knew about it

nor did I ever hear about it.

I didn’t either, that’s first time hear about it now.

What about the call letters UDMH?

There’s a lot of reference to that.

UGNH?

UDMH

UDMH

It don’t ring a bell with me.

It don’t ring a bell with me either.

They looked it up, what it was because they didn’t know and it’s
I don’t know where they destroyed it at

They were burning it up and they said it was like a heavy...............
This was in a structure, this wasn’t in a practice field

No this was...... they were burning it in Burning Ground 3 up there.
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FF:

LR:
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DH:

FF:

IR:

DH:

FF:

LR:

DH:

LR:

FF:

LR:

FF:

DH:

KK043/4 20 TCT-St. Louis

In Burning Ground 3

They were pouring it on the ground or burying it.

They never did when I was there.

I never heard of it either.

That was a burning ground until we built it up that time.

When did you build it up?

It must of been in the 60s.

Yeah, these were in the 60s records, 62, 64

I don’t remember anybody being out there before that,

You know it because I was here from 46 until a year after they closed it.
It closed in 66.

There’s a lot of records that Burning Ground 3 was burning acids.

I had nothing to do with it.

In the fire department log?

Yeah, right in the daily logs

You got the logs

No we have them, We’re looking at them.

That would be like burning gasoline it wouldn’t contaminate nothing.

Just the water.

We burned stuff down in combat in those practice fires but this was no destruction
of anything. We had those ungodly fires that we would put out. We just practiced
fire training. I don’t know what they put on there. I know they put in water and put
in about 4-6" of fuel on top of it of some type and I don’t even know what they put

on and then they lit the thing and we’d put it out.
We had the best fire department in the county.

Everybody knows that
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They’ll let you know too

They’re about all dead too.

Yeah, boy were they trained.

Year, lots of practice?

Oh, he worked them, him and chief both worked them. I'll tell you.
Was Berber a chief?

Who?

Was Barber a chief in Edgement?

Yeah.

Yeah.

Okay. Him and Beewater spoke together a lot back and forth.

Well, the firemen were very good with everything they’d do, children, drilling, and
everything you wanted.

We trained and trained and trained for 22 years something like that.
That’s why the depot had the best safety record around?

The only loss of our safety record was that phosphorus fire. He charged us with that
fire loss.

They did charge you for that thing. You could never get near that hot thing.

Not it was to be destroyed anyway. They were going to destroy it. Where did they
load that phosphorous? Wasn’t that done in Donnie’s house 7?7 Remember they
loaded that phosphorus in cars when they emptied them bombs out.

I don’t know what they did with.

They shipped it out.

Oh, did they? There was a company in here bought that. They used Donnie’s house
7. I believe it was out there. They took the phosphorous out in under water some
how and shipped it out in tanks. It would have to be underwater otherwise as soon
as it hits the air, it wounld burn. It was done right close to where that burn was.
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DH:

DH:

DH:

FF:

DH:

FF:

FF:

FF:

FF:

FF:

KK:

FF:

KK:

FE:

I told you I though it was phosphorous.

That’s WP,

Remember yesterday when we were eating lunch and that stuff they had in the vials
and they would reach in there with the tweezers and get a little bit out and it was WP
phosphorous.

Where did you find that?

Our school class in chemistry lab, it was a white..........

If it gets on you it will burn right on through

Yeah, the deal was they’d take it out of the vial and put it on a piece of paper or
piece of wood and let it burn through. Or they would lay on a dish and nothing
would happen until it would start to dry out and it would start to smaoking, it wouldn’t
take very long. And it was phosphorous.

That’s for sure.

There wasn’t any bombing ranges here.

Not that I ever knew of.

They discontinued the bombing range 1 back in 46 and they just burned wood and
paper there.

Yeah, no explosives or anything.
There was only the three burning grounds except Peterson found that one.

I just don’t know for sure. But it was just up from that surveillance building, just up
that hill.

You only had a couple different places where you took care of the chemical disposal
areas on Burning Ground 2.

That’s the only place I ever got rid of it and over here at the incinerator.

The butte.rﬂy bombs - you never had to dispose of those?

I can’t recall just blowing any of those up.

The craters that are out there are from detonation and not from dropped bombs?

From blowing bombs and shells and all kinds of commercial ammunition.

KK043/4 22 TCT-St. Louis



FF:

KK:

That white phosphorous fire was to the east of Burning Ground 3, right along side
the road up there in the north here.

Going through the gate here. You take this road here and go right along that fence
and you’ll come right by that area where it was.

Is there any visible signs there now of where that was?

LR: & FF: There should be.

KX:

DH:

FF:

DH:

FF:

FF:

DH:

FF:

LR:

FF:

LR:

FF:

LR:

Well, here is where the white phosphorous fire occurred, supposedly.

Here’s the fence, this area is all fenced off now or is now and has surface use only.
Here’s the silica carbide building.

Yeabh, this is right because this is where we burned all of our propellants and stuff,
burned out shells, primers, and once in a while we would have a high order on one
and it would blow up. So this could be dug all over. He’s right, I see what he means
now. This was the burning ground with the WP was up here someplace.

Outside of the fence?

Yeah, you know go through this gate here, go up along that fence. But, I don’t know
if Betty’s has got her gate open right now. She’s got an oil well here. But if you can
get by that it’s right along this road. As you go out this road, its about a mile or so
and you should run into it someplace.

Before one of these pads?

You can go all the way if the gate is open, she’s got an oil well out here someplace.
Yeah, the oil well is way up here,

It’s outside the fence. She’s got a gate here and if its open you can go all the way
out the C Block on the south side loop road. But that stuff should have burnt right
in here someplace. [ always figured it was just in here someplace.

I have a little different idea where it was. I thought it was in here.

That’s too far out, I believe.

Or possibly here.

That’s rough ground.

Yeah, it’s rough ground. That’s why I'm concerned because where it burned, it was
smooth ground.
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DH: Well this is smooth ground where he’s at.

KK: Did you ever hear of white phosphorous casings being buried.
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No - I don’t know what they did with them. There was a lot of casings.
There was just piles and piles of them.

The fire went to days and days.

It was only a couple of days from what I can remember.

The main fire didn’t last over 20 hours. But it was a dandy, most of those things would go
up In the air and they were spewing as they went into the air.

Our report is strictly unexploded ordnance. The Huntsville Division is really good about
getting out here quickly, within a year of the finished report.

Will they clean up all the and all the other stuff?
That I don’t know.

How in the world would they over that down in the ravines to find some that have been
covered up with dirt since the rains and everything. Their still down there some place.

Well that’s what our investigation is hoping to uncover. Maybe we can pinpoint some of the
locations. '

All they have to do is figure out how to get down into some of them canyons.

Metal detectors can go 20 feet deep.

Somebody brought a metal detector that only went like 4 feet deep. Because there is so
much frag out there they desensitized it so much you had to be an inch over the frag in
order to pick it up. Fortunately some of the Corps of Engineers were here and we all talked
about the what field physical surveys they could use.

One of the questions was "how did they go about demilitarizing some of the chemical bombs
that are out there". I known you were a fireman out there at the time and did you have to
sit there and come out every time?

No the only time we sat out there was when we were firing tracers.

Out on the north end?

No out on the south end.

We burned lots of propellent there. You might find some cases sometimes when we burned

them they might have a high and they’d blow. You can find some anywhere.
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We found some fragle - but they look like pads or mounds on this side of the road.

SIDE 2

Was there a lagoon in this area.

Yes, there was a dam over there. There was pads on that side. We just leveled them off.
At one time they had ammunition filed out there. When they made it a burning ground they
just took everything of there. If you go down here by this house you’ll see maybe 1, 2, or
3 of them along here. Our work was all on this side.

Discussing map locations

This is the one that blew up. That’s the one with the three men?

Yah.

Then we had one man killed up here when a mustard shell hit him the face. Then we had
those three, then we had one killed over here over, tipped a fork lift over at the barricades
and there was one more.

That was at the burning ground?

No. In the popping furnace. They were burning primers and they got stuck up in the
chimney and he got up on top and was poking when they blew up on him.

So that popping furnace was in this area?
Yes, this where they tore that 10,000-12,0000 Ib bombs apart.

Where the television barracks is. We built that barracks and the burning pit on the hill
where those big barricades are.

So that was 6 of them killed.
Do you know how you were talking last might that one of the ways you got rid of the

chemical bombs was to put the caps on the ends of them and pop off the plugs and pour
out the chloride.

The ones we couldn’t get the plugs out manually we’d have to blow the plugs out and then
drain them onto the ground.

That was on Burning Ground 2.
I was looking for the one that had ali the holes on it.
Were those craters formed by demolition or clean drop?
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They were performed by us. We had 12 and we had them all wired to
underground so close, then we ran short wires to all the holes then we had electrical firing
inside the barricade.

The barricade with the garage doors on it?

The littler one down the hill.

That’s Burning Ground 2 though.

Discussion of map

Then there’s trenches up here too? Do you know what they look like?

No - I was up there after I got back. There was nothing put in after I - because all this was
completed. Oh, they dug a thing out there in front to put the trucks in so they wouldn’t get
hit with fragmentation.

=

- So you came back in 196??

I came back here? No I left, I came in 46 and left in 66.
And there were no trenches there in 66.

Yah, they were there before, [ was just trying to remember unless we just used them to burn
propellents or black powder primers. We’d just lay them out and ignite them.

How did you empty out some of the other bombs?

Mustards?

Over here in the chemical area we had a great big

Along them blasts up there, when that burning gets to them that stuff would come down like
hail.

Over in C Block is where we had to burn all the mustard and CKs.

This is C Block here? And you burned there?

No, we didn’t do anything there. These were big what they called Turkey Sheds and these
are great big storage sheds where they stored chemical bombs out there. On this side is
where we stored all our mustard shells. We’d wash them out and burn them and then lay
them out in the sun. You can walk out there you can see there’s no grass. That all should
have been decontaminated pretty good.

Was the warning fence out there yet.
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It was when I left here.
The buildings are all pretty well shot.

There was a fenced out area roughly right in here. It looks like dry lagoons. Two of them.
What was in that?

Mustard

Buried in these lagoons?

That was the open storage area for the mustard. That’s where we kept it unless we’d find
leakage then we’d take them up to the burning ground and destroy them. That was before
they got this big operation.

After the big operation here, you just burn them in the incinerator? When was that?
That went on in the 1960s. Maybe 4 years.

There wasn’t no ammunition left when they closed this thing. All the mustard and gas they
sent over to Rocky Mountain and they destroyed it there. Transported by truck. No bombs
were destroyed. They were all burned down here.

Mustard was stored in some igloos, wasn’t it?

I can’t remember. I don’t think they ever stored chemicals. Oh there was some of them big
new gas outfits, X and GB, they were stored over here in G Block. The igloos still have

different ventilators on them. Their the round runs.

That’s what Russ was talking about. Their aluminum and their a little taller and got a
different ventilator. And those are in G?

Yes.

Was there any other kind of gases or chemicals?

Before I came over here on the railroad track, there was site, but it was gone
before I got here from WWI. 1 doubt if there was 50 -100 shells stored there. They had a

sign up there on the outside perimeter road. I knew there was a sign out there -
contaminated area or something like that.

Is that the same area, lets see this says "disposal of white phosphorous”

That’s the fork lift operator. They had thousands of them outside there. When they blew
up they could see the smoke clear to Rapid City.
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This is where they buried the casings, down along J block there between the road and the
track.

I never buried any. Its probably before my time.

Where does the big fire take place?

Right close to J block. Look where your burning ground is - the first map you showed me -
discussing map

This is where the white phosphorus was burned. Some place along this area.
Here’s the silica carbide building.

This is where we burned stuff.

On the map it shows it was burned off over here but this is really ruff hilly country.
No it was up here in the flats.

That’s what I thought.

But that was before my time, I just know from everybody talking about it.

Were you here Willy?

Yah, I was here but I wasn’t out on it.

They just let it go didn’t they?

There wasn’t a thing you could do. You just sat out there and dodged the ones when they
come back down. '

How long did that last?

The main burn was probably 20 hours.

Some of the them were just bombs just sitting there?
Some of them went into the air.

Anything like that that gets hot enough, if they don’t blow its going to go, just like small
arms, you get them burning, their going to go all over the place.

How long after the - everybody noticed that your able to go out there and walk around and
look at that.
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It was all gone when I got here. We did everything. Everybody drove up and down that hill.
Do you know how long?

No I don’t.

By the end of the week?

Well the fire department was out during the fire and at that particular time, June 30, I was
laid off the fire department and I went to work for the Engineers and this thing
went, I think the 4th of July.

What year was that?

It had to be July of 46. The only thing I think the fire department could do was try to stop
it from burning the area.

They were parked way around it.

Do you known what they did with it afterwards?
No.

Was there any other chemical that you know of.
Mustard. That rocket you have down there is gray?
Galvanized, it was galvanized.

Oh it was silver.

It had a thick white band and a thin yellow bank and another white band but half the size
of the first one. The top was all galvanized, then the fuze.

Was there a pipe or hole through it?

This was all empty.

Its a canister?

It kind of looked like it but its all connected into one piece. About this tall and about 5
inches. They said this area was the propellent. This area up here, the galvanized area had
the liquid in it.

No markings on it?

Just those colored bands.
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What color were they?

This one was white this one was yellow and this one was white again. They though the
liquid was in this area. This area was probably 2 feet.

The nose part of it had the detonator in it.

You got it down here yet?

Yah, under lock and key. Its down in the shop.

If its gray its chemical, if its blue it practice and if its brown, HE.
Well there was blue striations on the paint.

All markings above the galvanized are completely gone. So we couldn’t read any stamps.
Now in the white markings it looked like there was lock and gate and a 115 rocket.

Them guys were call it a 5 inch rocket.

It stood almost 6 feet tall and it didn’t have its finns on it.

About down to here was aluminized color then there was those bands and then a little bit
of writing and from there it was just rusty going down. It had liquid in the top and started

to leak out where the fuse was.

The practice bombs, they load them up when they drop because they have to have the same
ballistics.

Well there is a mention of a bombing range.

Not around here.

Well those rockets were dropped out of planes?

No they were stored here if they were here but I don’t remember having anything like that
stored here. Unless it was those GB and BX rockets. They were about 6-7 foot tall. It sure
in the world couldn’t have been one of those biggies. If we had a leaker, we had to put
them in special containers and take them over to Denver so they could drain. That’s all I
can think of.

Where did they find it?

D or G block. It was just laying out amongst the igloos. There’s a second one in one of the
ravines in one the burning grounds. We were supposed to go there one day and look.
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This one looks like it was tried to be destroyed. It looks like it soft-landed somewhere
because the nose of it is kind of scarred up then theres kind of a little bit of pink like

I never destroyed anything like that.

The only rockets we had were GBs and they came in later.
Write a little note to me to ask my brother.

Jim would know?

Yes.

How many chemical bombs came through?

Thousands. There was more than you could imagine. There was thousands of them in one
turkey shed.

They were 500 x 300 buildings. They would start with mustards and then started out in the
open.

What are these two little tiny igloos?

That’s where they kept blasting caps and little stuff.

Was that the only two out there.

That’s all there is.

Then that would relate to the 3 sizes of igloos that were here.

They were practice igloos. They were square ones. They were just smaller, just like
miniature igloos, they were covered with dirt.

Some of them were only 40 - 60 foots.

One is in A and D and those were smaller than G and H. And then we came across those
two little bity ones. They look just like regular igloos.

Did you see a cement house out here too?
That’s where I stored my blasting caps.
There’s horse feed in there now.

What were the 3 different sizes?
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40, 60, 80 and I can’t remember if any were 100 feet,

I worked on pretty near everyone of them from the start to the finish.

The Corps commented how nice the pads were put in, how flat they had to be....

We found out they wouldn’t take what they were supposed to.

We had rockets up in them rockets. That’s right, we stored them rockets in there. I forget
how many they had in there, 100 or 200 then they just blew up the front of it because theres
no reinforcement. Then we put a couple hundred into it then it blew it.

Well there no attachments on any of the igloos over on E block.

The front walls, the side, and the back wall - theres no connection with the concrete, all
there is pressure connection. Theres a complete seam there.

<

Just the dirt?

No, that rebar does not go into the footing. They were explained to us that the front wall
went out and then exploded, the sides went up and let the blast go out and collapsed on top
of that. It was supposed to contain that. The back won’t go. There still is no concrete

connection, reinforcement connection, or anything between the barrel, the front walls, the
back walls and the footing.

That’s what happened over in D?

We tried it, but they didn’t take what they were supposed to take. Just like F block that
blew. They figured 3-4 boxes because a lot of them were still in the boxes that didn’t blow.
That igloo was over a 1/3 or more full yet when this blew. From the front wall, that think
is just setting there with absolutely nothing holding it.

The reason they did that was so that the weakest part in an explosion, your blast is going
where the weakest part is.

What did they do with the clean up.

We got rid of the rest of them. You mean the rifle grenades? They brought them up there
and we blew them.

No, with the cement and all that stuff, where did they take it?
Dumped it I suppose in one of those ravines.

How did you get rid of the bombs with the phosdene in them?
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Well what we did to stabilizing them was soak them in ice water over night and when that
liquid would get cold we could take the plug out and put a stabilizer in it and its supposed
to be good for another 10-15 years. The ones we couldn’t get, that’s the ones we had to
blow. That’s the only way to get rid of them because they could be dangerous if they didn’t
have the stabilizer.

Once you were able to get them stabilized, where did they go?

Back to storage.

And from storage?

I suppose they shipped to Colorado, I don’t know. 1 just destroyed the ones that were
deteriorated or obsolete or dangerous.

You destroyed them in Burning Ground 2?

Yah, we destroyed most of them up there. This was a big operation. That’s why we built
this big plan out there to drain all this mustard and cyanide out there.

Were you here when that was dismantled?
No.

That’s what I wonder. Is that what got in that fence. Is that’s whats left of that plant? The
barrel of

All the piping all that kind of stuff, I wonder where it went.
I don’t know.

I don’t either, I just wonder where it went when they dismantled because they’ve got that
fenced area out there and I don’t know whats in it.

They’ve got a sign on the fence that says something like "contaminated area".
Did he go in there yesterday?

Yah.

He walked around a little.

The well out here. That’s a shallow well isn’t it?

I don’t think there’s any shallow wells in this country.

KKO043/4 34 TCT-St. Louis



Up on Burning Ground 2 you said yesterday that cyanide chloride you would dump out on
the ground.

Yes

What did you do with the phosdene? Just blow those?

Phosdene you never had to put stabilizer in them. I don’t know if they shipped out or not.
The deteriorated ones?

We’d blow anything that was deteriorated.

Did you blow them up.

Yes, blow holes in them and burn at the same time.

Is there more than just the 3 burning grounds?

That’s all that I know of.

This is where the two water tanks are. Whats this other building out here.
That’s surveillance.

What all was it?

There was a little road right behind the surveillance building. There was a lot of shale and
they destroyed little stuff up there.

I never remember anything like that being destroyed up there.
They burned it, was it like primers.
Igniter tubes?

Some of them are this long, their various lengths, and their all full of holes. There was a
lot of those up there. There was a lot of those glass ......ccueeeee.

Their about a nickel thick and about a nickel wide.

Do you have any out in your jeep out there?

50, 100, 300 grain primers that’s what we used to burn all over the place. They don’t blow,
they just burn, its just like powder. And the little holes are sealed with a wax or something.
They’re made of brass with salvage. And the other ones are made of some alloy or

something so we just buried them.
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Does Peterson have any other area where he ......csee.

No these are all standard magazines.

Any other burning grounds that he ran.

No, this one didn’t even have a name.

Over in the chemical area, we had talked about the lagoons that were there, he mentioned
that theres a semi-circular area, a berm, and then there was a depression in the middle. It
seemed separate and different than the lagoon out there.

They were just stuff stored in the area.

Somebody mentioned one time that jet and rocket fuel, I think it was the fire department’s
log, that they had to stand by because they were testing jet fuel, testing rocket fuel, or they
were watching it being transferred or something.

Who was he?

I don’t know. Somebody else was reading it.

Bingham is the

I wonder who the man was that was a standby.

All that time, they didn’t give a mans name. It would say truck number, etc.

And a different log would say who worked that day.
It just depended on who was writing the log out.

I'll bet they were shipping it or something, because never destroyed it. I don’t even
remember having it here except for these and they were all classified.

That was just special crews, I worked a little bit on the rabbits, but Peterson took over that
, once in a while I’d go out and help him.

I'm confused. The paper you would take and just stick..........

change color and then when you let rabbits

in there and they died you knew............

How did you use the paper? Right on the chemicals themselves.
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You can take it lay it in the shower. Now on my father I'd put it in the lids of the can.
Whenever month we had forgotten to change, the would change to
another color and then we’d know it was deteriorated and we’d have to ship it.

Where did they keep the rabbits?

You know where the field office, they had one of them covered with rabbits. Where they
worked on the fork lifts, one of the buildings just south of that.

The ones that got blew down by the tornado? In one of the rooms they built a dirt mound,
they walled it with wood and started building a dirt mound. It didn’t look like they quite
finished.

No they barricaded in there. That was a barricade for the office in case something went
wrong out on the line where they were working.

In the burning grounds, did they did pits and blow things up in the pits or did they also just
lay them on the ground and cover them and blow them or did they try to burn everything?

The pits were used to burn, the dug them with big bulldozers. Now on the bombs, they
automatically made a pit of their own and they blew. If it go into the big 10,000, they’d put
them on pallets with dirt on top so they didn’t blow the town up.

There’s pictures of taking bands off the shelves.

Those are rotating banks. That was copper tube and they would cut it with the air hammer
and the machine would just roll that big copper right off. It was worth a lot of money.

Oh, so this was the recycling part.

Everything was salvaged and they went down to the salvage yard and sold it.
Except the TV barricade, they never used that very much.

No they just took fuses off of it.

It was built for one that you didn’t dare touch any other way.

You couldn’t take them off any other way except behind that with remote control.
You did that with the big bombs?

I think 1,000 Ib bombs is what we put in there.

Then how did they get rid of all the big ones?
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The ones that were big we shipped out. This was a lot of stuff that was returned after the
war and we stored it out there. Then the bad ones we’d have to blow.

Hundreds, hundreds, and hundreds of them bombs shelves like I bought, the ones that the
big cradle on them with the 2 x 6s. A lot of them had been destroyed here.

I destroyed quite a few but nothing in that quantity.
I bought 100 of them.
Them couldn’t store them in the igloo because they were too big to go in them.

Getting back to the way you had to destroy the big ones. The large bombs you would have
pits dug and cover them with dirt and blow those. And then some you would just lay on the
ground and just let them burn?

It depends on what we were blowing. If they were shells or something like this we would
just lay them out on the pallets and wire them up and blow them. That’s the reason all that
frags all over the area. The pits were only used for chemical stuff. We had to dig pits and
wood and then blow holes in them, light the fire and they would burn
in these pits, a lot of times they would blow up too.

What size bombs were those?

9 mm, 1035s, 120s, 155s.

What was the largest size, 155s?
Well we had 120s too.

The shells we blew up, we just put a fuse in the well. The whole works would go up in the
air.

The thing that I have, you know it has the real light tin and has a hole........

in an airplane.

What was in them?

I don’t know, that’s what I can’t figure out.

There was some practice stuff down in the combat.
They were just empties.

I had a except that it was real crumbly, scaly-like. I have no idea
what that would be.
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Is it a shell or a bomb? If its got those duel fins on it its a bomb.

Its about this long. A white fin so big around. The fins are already affixed to it. It looks
like it. Its like a one-piece fin and they come off in four places.

That’s the stabilizer.

What was in those.

That could have been filled with butterfly bombs, that a whole bunch of little pellets, you
blow them up and they go all over the area. It could have been shrapnel from bombs, that's
different from frags, you've got all them little b-bs. Some would get air burst then they’d go
down. A lot of those bombs they blew because they were timed and before they’d hit the
ground. That thing would just open up. What they did was just shoot shrapnel all over the
place.

Those didn’t have tenicals in them.

No.

They were cluster bombs then.

A Iot of them had cluster bombs. There would be about 12 to a cluster in that whole bomb.

In this casing that I have there’s a whole about this big around in it. How would they blow
all that stuff out of it. Its still in one piece.

The only thing missing is the burster down the middle. The pipe down the middle.
How would they get all that stuff out?

Maybe it isn’t out.

There’s nothing in it.

Did you ever demilitarize those without blowing them up?

No we’d have to inspect these bombs. They come in a cluster, they’re banded together and

we’d have to take them and inspect for rust corrosion and stuff like that. If you ever broke
that band you had troubles because the rings come out of them. If the rings come out of
them they flutter down and all are timed different. That’s the little bombs in these clusters.
You may have a cluster case.

What does a mustard shell look like?

Just like any other shell only they were gray.
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Did it look just like what he described?

No they looked like any other bomb, any shell. It was just the pillars that made the
difference in them.

On these 155s that we found, they just have the very tip blowed off and you can see the
shrapnel and there pretty thick shells. Their 2 foot long and 5-1/2 or 5-1/4 inch thick.
They're full of crystallized, yellow-looking stuff.

That could be TNT.

That’s what these guys were seeing when they were kind of scraping down and they pulled
that out and said that was a or pinicle stuff, not TNT. When you screw
the nose on it what is that called? The detonator or fuse. This tube that was down in there,
you activated it.

It had to be a booster.

They’re heavy. They had a band on them.

A rotating band? Then its a shell not a bomb.
What could that be in it?

Only thing I can think, its an explosive only it wouldn’t have a fin on it. Shells don’t have
fins on them.

Its just like a big bullet. Its real heavy., The treads are blowed out of the point of it.
There’s a whole bunch of them.

You found that in Burning Ground 2?
Some must be buried in there then.

It looks like these were disposed of and they didn’t go. Maybe just the nose of it went and
left the other stuff.

Its a wonder Lakey didn’t get killed while he was digging all that stuff up out there. He was
digging with a bulldozer. _

Any time he’d come across live stuff like that, he’d just cover it over and go on.
That’s what happened up there.

No he wasn’t down in there.
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SIDE 3

Looking at map - driving

Who did this map?

I think the Army put that together.

The way Mr. Finkle was talking I thought there was something real close to his house.

I remember it being close to J Block.

This is the last of the storage sheds.

This is where they think they buried them all.

That’s how you got rid of them, let them burn out and then bury them?

I have no idea. They let them burn and then they disappeared.

Down here is where the casings were buried. This is the area [ remember. They just dozed
off a path, flattened off an area and were piling them up for destruction. Looks like they

took the culverts out down there.

Those were hauled in. Unless there was culverts around here, maybe that’s what those
culverts are, maybe they built a road over to the pad or something. It isn’t here any more.

I'll bet we were looking at the area where that stuff burned. There was like a special place
where they dozed off.

It wasn’t a regular storage pad. They just dozed her off, leveled it and kept piling and they
were going to destroy it. If they shipped it out and destroyed it I don’t know.

They just poked a hole in one of those bombs and WP

That’s what I remember.

There was nothing anybody could do. I think it wasn’t even off the truck. I think they did
it right on the truck.

Then they lost the truck and fork lift and the whole works.
I can’t remember. I think they lost the truck but I'm not so sure they lost the fork lift.

I'm sure that grass has got to be different in that place than it is anywhere else.
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Well you can it looks different.

They need to get a map about 1947, 1948.

Have jou éver heard of anyone finding unexploded bombs or shells in the last ten years?
Nothing other the Lakey kids. They definitely found live rounds.

If you want to stop and look at it you’ll get sick.

The polish is worn off, its a total disaster.

Those fires they used to build down in combat from that pit, the flames would go about 100
feet in the air. 'When they got to burning the full length of the pit, then they’d tell us to put
it out.

Were you using foam or anything like that?

No just water. We had one thing happen that 1 didn’t believe. They came out with this dry
powder fire extinguishers. We had two great big ones that we had on the back of the truck
and one of our crew chiefs at that time said "you know I think me the other crew chief can
take two of them and if you’ll cover us with cloth I think we can put that out". I'm talking
about flames that were going twice as high as that tree. If you were standing here you
couldn’t take it. Them two guys took those two dry powder extinguishers and we covered
them with cloth and they near put it out. They lacked just about 3 feet when they ran out
of powder. They started at one end of that thing and put just about the whole thing out just
with just two extinguishers.
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by all workers in the plant afea consisted o niuph 1syers of npu;uud

" samples ‘tevealed significant concentrations of gassous by-products, con-

£. ngtecttve ‘clo ht! oﬁd mn« elctuu ma

cloth of which the coverall portion, hood, sod gloves were.dysd with imdigo -
red to indicate mustard contaminatioa, ' The clothing,’ vkiell {scluded & hood,
cloth gloves, and rubber boots, vhen used in comjunction with & fzll-face-
plece gas mask provided full protection to'the worker. The standacd gas
mask used wvas the M9. MSA full-faceptu:e, ln-purpeu cani.lter miu were
available in the plant for use.

8. mscussmu. ‘ . ) .
‘a. Anllytical Results = &; s_;glu. mlyucxl ruults of air 4

sisting of sulfur dioxide, total sulfates measured as Hz$04, and hydrogen
chloride. Work ares concentrations were ssasured with wind directioa from
the ESE which gave concentrations of 507-10 ppm and Hz50; - 13 mg/al. The
tecommended threshold limit values for 1960 according to reference 2d are:’
$0; - 5 ppm; HCl ~ 5 ppm and Hz804 ~ 1 _33113_. Thess values are based on a
time~weighred average concentration for & normal workdsy and repeated ex-
posure day afrer day without adverse effect upon the worker. It is known
that these values may be exceeded for a short period, without harmful
effects depending on the contsminant, concentration, frequency of high ex-
posure, and durstion of such exposures. .

{1) According to references 2b and Ze, sulfur dioxide is an
irritant gas that produces immedfate irrizant effects upon nose and throat
in the concentration range & tc 12 ppm. Approximately 20 ppm is considered
the lowest concentration that will cause eye irritatioun. The sccepted -
maximez permissible concentration {8 considered to be 10 ppm. Exposure to
ctoncentrations between 50 and 100 ppm for 3 to 60 minutes is considered
maximum, With a threshold odor limit of approximately 3 ppm and & low
frritation point, intentionsl exposure to.:80; concentrstions high encugh
to be immediately hamful 1s not considered to b‘ likely.

(2) 1Ip the work area, ths measurement of Hy80, at 13 ns. 3
may be atcributed in part to sulfur triexide (803), -the anhydride of sul-
furic acid., Dr. Willard Consulting Chemist to :h: Ovdnance Depot, uﬂ-—
cated ther SO, was present, in addition to- 80,, in the exhaust gases. Sulfur
trioxide is a strong irritant, and inhialation of concentrations approximstiag
1 ppe may cause s choking senution.v Sulfur trioxide is irritatiag and
corrosive to all mucous mezbranes, causing inflammation of the upper res-
piratory tuct. 4s vell as possible Jung injury. The maxisus permigsible
limit has been stated variously from 2 to 10 ppa. As with ; 1 the com~
cencration is maintained below the péint of: ducolto.t. we in ry is sxpected.
Sulfuric-acid is corrosive and further msy csuse demage o the enamsl of the
teeth in concentrations above 1 mg/m3.  Since 90, combines resdily with water
to form HSO,, it {s expected that mists or fume§ davived from the open re-
cycle pond #1 previcusly noted, will be lacking in 803, wnd ivritatiom will.
be due to H280,4. Exposure to the atack discharge wou d sive rise to nnt-
ficant concentrations of both §0; and Hzlo,‘.
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complete combustion of the mustard contaised “in the bouwlyi . Since ithe hﬂs

in the discharge seal sdds o the potestial presence of mwetard is axhanst -

: § ;3} ﬂ.gniﬂ.mt mmum ot e ' St '
exh.uumu,upmznmu {adicated in Table “-rmmum- i, bt
cates that HCI {3 primarily an irritsat of ‘the upper: mtwy W. .

exist or thet significantly greater concestrations sxist but are mot dc-
tectable due to inadequacies of the dstermimacion. xsaksun to the %
potential exisience of mustard in the ‘sxhsust gasss, bringimg “lesksrs™ - "l
into the storage shed for loading oato tin m mu nw wlow to. T
additionsl oustard contamination.. i ’ {

and concentrations sbove 5 ppm for S-Hour exposurTes may Couse eyé trﬂuttn'.' ";
Reference 2c further indicates thit prolomged sijosure te low vemcamtretions - _ ) :
ofmluyummuionofmth, With the thréshold limit wilue of S.ppe,
the maximum allowable concentration is 10 'ppm. " concest¥ation M ol a ‘::
half times as smt (35 ppm) umt be demtd t,y :uuu ﬁu- L : ’ v
{lo) Muszard 1is llln a pouibh ciﬂ:lm e( eh Mt ;:
gas, but none was detected by standard detection mithods. Wowever, this i b
does not eliminate the possibility thet subdetectable comcentrations de - ; A
1
i

. : we
b, Water Ssmples. mlyttul muln of water unp‘lu'm ia o u
Table 2 indicate & highly saline water, becsuse of Lhe solutien of ‘HC1, 80,, * ::

50; and other gaseous discharges. Becsuse of the Righ concentratioms of ;

dissolyed solids (37,445 wg/l maximm) sulfates {2.726 sg/l saxisum), chloe- - :t
1des (16,920 2g/] maximum), sulfuric acid (2,783 sg/l), hydrochloric ecid f
(15,341 mg/1), and low pH (3.&) of the recycle water sod the scrubder efflwest,

the iiquid waste is definitely not suitable for doasstic purposes. . It would B
be detrimental to fish and other squatic life in smy receiving stream and : .31
also would be detrimental to stock and wildlife. It would lﬂtiu ‘tﬂutn

phytotoxic effects and could not be ul-d for irrigation purposss. f:!
{1} Scrubber lffici ency. From m concentrations of dmn ‘ ;f

.ou.ud on analysis, it would appear that saikimem scrubber afficiency was’

rot achieved. Reduction of gas solubility in water say occur && & resuit of
reduction in solubility constants because of -iucreised common-fom effect,
With repeated recycling of the liquios snd subsequent. iocredse in th¢
tion through evaporation and repsated sxposure to Lthe exhavet gsses, fas .
solubility may further decrsase with time. & Ereater propottics of relss .
tively dilute well water would uterhlly m the cﬁuiacy 5
: : (2) Mustard. The predinée of -nu:d is cq‘iu Zamd &
uken from the bomb discharge water sasl indicites that'there may be: tn-

have holes punched only in one side, it is’ Mbh tﬁq\‘.—l nﬂ oluse vf B
mustard gas is trapped in an m.cuioul bosd, Sad goes fato selution 1n . e
the water seal, through which each bomb mast pais. The Mff msatécd

gases and the work ares. Howsver, the vster-seal is sot constdernd én o~
portant source of amtphnric mstard with: mimhuu o! ud.m and
periodic dosing with slaked Ihn. E _ . . N
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vater to any surface stream that ey by tributiry 20 the Chepeans River &8
considered {nadvissble because of the dattimental ¢z soleterions oﬂsu u
™y prodnu._ According to the “Tang of ‘South Dakots, 1955, € A3, Sec. 1 .
(Sec. 61.0145), the public waters of the state are glatsed se s or B.  Tlaws
4 vaters must have polluticn controlled so that. the‘fecaiviag water will . -
net be rendered wnfit for uie whether for domestic wie, public wuter .qyl;, T
fish, or recrestional use and will mot be ¢ public wuissnce. Clasi 8
vaters are those which are woré fsportsnt to the velfsts of the stats &s
carriers of wastes, if such wastes arg sot'detrisental to the puwhiic bagith.
Discharge of theae wastes from the Mbt, ‘which would ultimstely fiow to
the Cheyenne River, woyld be in opputtim to the caudltlm of ia‘:!z Clut
A and.Class B waters. =

-(4) land Di-goul. 'nu ‘subtercenean tcmtim under th
plant have considerable be.nr.onite. The sealing or ispervious propertiss -
offer some degree of isclation to the shallowest ground watar, The desg -~ -
well at the plant intercepts this formation below the 1300-foot levei. The
ground water quality as indicated by the asalysis of ssmple 7, Table 2, 1s °
poor vhen considered for domestic purposes. With the htcmi.nt strats
shale, shale bentonite, and bentonite, there should be littie danger of
ground water contamination due to existing recycle poﬁl or other ponds’
cruted for evcpoutive disposal. .

c. Theoretical Air Concenrrations. It is realized that stacs-
pheric conditions as faund during the survey period are gquite variable sad
will change with time. The changes will affect the coticentrations of air
pcliutants, 507, 504, Hy50,, HCi. When the concentrations of stack emissioms
are known, coucentrations in the plant vicioity wmay be estimared under wary-
ing climgric conditions using the Bosanquc: md Pearm cqntiun (lefermt s
28 5-24) for atmospheric diffusxou . . ) o

Y

By =

Cw Q 106 « . P5 T'(qx)z-'- .
VIT pquxt v

€ = Ground-level: couceamtiou in ppm dmind x {(feat) and
- crosswind ¥y (fee:) from the ‘source oi contmnlticm. E

H = Bffective stack heisht {fut) of che source ubon
‘ground-nvel . - :

Q - h:e of conunimt aliuion ia cubir. !«t pet second
(cf:) at amaphcrlc tuptntuu. B

9,.1 -r‘rurbulea\.e pnrmuts .-:or iiﬂudun Mﬂcnnu
(diunnonhn) : -

et

o -ilun viud !p:td m fea

par lnbnj”‘@i-‘);
0 :




MEDEI-E. Erv Myg Sur #3672M39-60/61, USA Ord Dot. Siack Hille, 23-25 Jan &}
The maximum ground-level concentration (Cmax) will occur dlroctly dowrrind
which gives according to the aounquu untl Peatson formula:

S ugue® p Sas Q100 2
Comary P 7“32

-— q.
VT fun?
The maximum ground-level concentration will occur at s distance

B
xmax = .

: 2p
from the 5oufce of contamination. The eifective stack height is ob*iined
by the relaticnship '

H=h+ 0.6 (h‘ + Hv)
whare
b = physicai .tavk height in fee

he = rise in feet caused by tempersture difference between the
stack gas and the atmosphere

H = rise in feet caused by the vertical velocity of emission
imparted bty the exbaust btiower

Fror these fermulations Figures 2 through & were rrepared to demoustrate

the effects of wind velocities turbulence, and distance. For purposes of
ass€s551ty the variable effects of westher, contaminant stack discharge of 1.0
cts was assumed which is approximately 0.5 percenmt by volume of total stack
discharge. Pigure Z2 on maximum Rround-level concentratiomns shows the effects
of wind velocity with assumed effective stack heights. Simce the physical
stack height is 37 feet, the minimm possible effective height £ 32 feer.
tnder conditions of strong temperature inversioun and wind welocities below

10 fps, the effective height is reduced to & minimum. With incressed wind
velocity, incressed atmospheric mixing teunds %o overtome inversion effects.
Figure 3 gives the atmoapheric dilution effect of the stack plume with
distance for varying wind velocities and p, q valuss (diffusion cosificiemta}.

. This tecomes an important consideration whers the plume comss {n contact

with the ground or bullidings in which workers may be exposed. Whsre thare -
iz a super-sdiasbatic condition, turbuleace may return the plume to the .
ground close to the stack. With an assumed Q #-0.01 cfs of contsminant
discharge ;hrough evolution of wolatile gasss end 007, 13 the case of the.
open nc;mh number 1 vhers & ‘siguificant guantity of wia woted, .
& min{won distance required to rodice the concentratice to % $om by dilutien
would be 25 faet for u = 30 fpa under turbulest tmnphue womditions m
450 fnr. Iot u s 2 fn w: lw mﬂmlmn.



CETITALION i$ MALNLAIDEd Briow LD& poert oo oo .o
Sulfuric acid 1s cotrosive snd further may ranse Sarmc

teeth in concentrations abuve 1 suimd. Sinee 80, comiire, 1L, .
to form H350,, it 1s expected that mists o7 fauses derives foorm
cycle pond #1 previously noted, will be jacking sn 80p @30 0 .

be due to Hz80;. Expofure to the etack dischargs wanisd o v~ P
ficaot concentrations of both 03 ard 80, .
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caut ot in the dischazge seal hnnu to the potential preseace of muszard 'n oni.
s wal ceses and the work area. However the water seal 1s 0ol cons:dered an _o-
S ' portant source of atmospreric mustard with recirculacion of sesl water a-.
R . prriodic dosing with slaked lime.
R
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{ 9. Medical Implications. -In the concentrations found, S0, S03, HCI
i and HpSO, are irritsting to the mucous sembranes and csuse transient io-
. . flammstory reaction on occasional short exposure.  Repeated insults to the
. delicate mucous weabranes, if sufficiently prolonged, may produce irreversi-
i o : ble changes vhich interfere with the function of the relplrltory system.
- However, the most severe offender is wmustard, not only Decsuse of the type
and degree of tissue damage produced following exposure, but sls- because
N - workers may be exposed to low, yet harmful, concentrations with few, {f any,
o > . {mmediate symptoms. Charscteristically, such exposures are often followed
' by conjunctivitis and laryngitis. Although detectable concentrations of
- mustard were Kot found during the survey, in view of the foregoing and :
N the potential possessed by wustard for producing disabling riasue damage, ] =
i tt would bs advisable to consider the occurrence of “red eye” and/or E
hosrseness a8 strong presumptive evidence that 2xposure to murtard is
: P occurring and that appropriate action be taken to investigate the cause
§ : of the exposure and fnstirute corrective actieon.

10. CONCLUSIONS.

. s. Potential air pollutants derived from the burning of oustard

: ir. tne presence of fuel otl include sulfur dioxide, sulfur trioxide, sul- e
‘furic acid, hydrogen chioride, and mustard. Of these, mustard is the most: o
Loxic 45 rexards the praduction of imjury and disability.

: b, In mustard demjlitarization operations the existence of
comjusctivitis and larvogitis 15 considered presumptive evidence of the

¢ rresence of mustard tn sufficient concentrations to warrant fnvestigation .

i { ot the cause of the exposure and the institution of corrective action. i

c. Socurces of mustard will norsally be from the exhaust stack or
“leakers” Brought {nto the storage-loading shed. .

PN ——

4. Concentrations of S0; and uzso“ above the reconnended thres-
hold limiis were found in the plant work area because of vapor emission
troe recycle petd number 1. Similar or higher concentrations of S0, HaSC,
anrd HCl wmay occur {n the ares under different weather conditions due to
stack em1ssions.

P

€. Since contaminants will occur together, the low threshold
N Lconten:rat1ons of 80; and 503 may serve as contaminant detactor:. y
: . "L i f. Winds of low velocity (15 fpl or 1.--) varying in directinn '
' _from northeast to south will {n all probability give rise to increased:
: ground corcentrations within the plaat work area directly attributable to
the stack discharge. Winds varying from rhe northeast te southesst will
carry vapors from recycle pond numner 1 {nto the work sres. :
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& Rgcyclad scruhbu: water 13 o strong scfdic, highly mineralized
water of questionsble value as #n cffictcnt sas scrubber, becau;e of posai-
ble reduction of sas lolubilit’. “_-/ _

. nisposal of’ exccis scrubbcr watar by dischnrge to any surface
&

stream s not featible._ ) Ti- M

{. With the shallowest ;round water htlau 1300 feet at the plant
and with relatively impermeable strata (primarily bentonite) iatervening,
surface disposal by shallow evhporatinn bcd- -hould not present & ground
warter contamination problem.;

j. ihe impregnated protec:ive clothin; should provide adequate
p—o:ection to workers under notnll operltin; canditions

k. The M9 gas mask will grovide adequxte,proracticn against
mustard. ; = - :

11. RECOMMENDATIONS.

a. With winds from thc‘direction varying between northeast and
south, cr under quiescent atmospheric conditions, the area is assumed to
receive porentially injurious concentrations of 111 contaminants and the
wearing of the M9 gas mask is rccoqlznﬂed.

b, TFrctective clothing lhould be worn by alil per:onnel in the
plant area at all times. e .

2

<. Fositive determination of mustard by the "Blue-dot method"
in the plant area should require the domning of gas masks by perscanel
revardless of location in the plant ares or wind conditions.

d. Where brisf expciures to concentrated stack exissions is re-
euired self-contaired breathing apparatus in Accordaﬁce with reference g
stouid be worn,

¢. The occurtence of confunctivitis or laryngitis ;hcu}d be
zsed BS & presfumptlve Lndisa:ag of exposure to mustard. Such occurrences
stould ceceive immediare medical sttention and supervision to assure
pioper use of personal protective clothing and equipment.

f. Excess liquid waites should not be disposed of by dlacharging
tc any surface water coburse.

: 8. Ligu:d disposal ;ﬁonld be hy.evgporntibn in picpaitd shallow
ponds. The ponds should have well compacted sides and bottoms;, with suffic-
tent bentonite or other clay material to creats an impervious seal.

h. Presh make- ~up water should bn used in thc scrubber iiquid to
ob:;ir a4 more dilute solution 1nuofar &8 the ¢u£stlnx well factiities permit,

. } - ‘A “-— 16‘
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: i._ The open recycle pond locltad hncdi.auly djuent to the o
‘plart should be geparated from the plaatr by at least 100 yards, preferably.
being moved to the eouth. This will provide maxisuw stmcspheric dilution
of the. quﬁ vnpcn befon being uturud to the’ atea by winds.

3. ru:m designt or mdif.tutioni of the sustard- bumins plant
shouid consider the prevailicg winds to thbe maximom extent. With an in-
lire layout and the exhaust stack ‘loéated on the opposite and of tne plunt

from the pravailing wind, sinizmum exposure to e:hms. stack contaminancs
by cperating personnel would be achieved.

M/
" DORALD J. HE EZ
Captain, MSC

Chief, Sanitary Ensineertns Divisiov

/%

WILLIAM F. GILLEY
Captain, MSC
Sanitary Eagineer

APFPROVED
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MEDP3-PC {26 Apr 61) 1st Ind
SUBTECT: Fnvironmental Hygiens Survey

}h" ﬁ!‘ 01',‘1;, “Smﬂgmﬂ ﬁ’ Do uo, 1 -ay 1%1

THAY, mnding General Fiftb thited States Am. £TTNT  Surgeos,
1668 Eaat Hyde erk Boulevard, Chiwgo 135, ifllincts

T Cosmanding Cfficer, Black H‘ills Ordnance Depot, AT7N: Surgecn,
Igleo, South Dakota ‘

Concur in recommendations contained in grragraph 11 of suciect
survey. HRequest report of finzl action tsken be ~ubmittesd through thi-
cffice. ) :

TOR THF 3URGECS GENERAL:

N .
R VS R IR T,

ioIncl . CHAZIES M. rRAU
nc Lt Zolonel, MC
Proventive Medicine Divi
Caples furnished:
X6
0, Lrd Fleld Saf Gfs

ALPMD-IH {26 Apr 61) <4 Ind S~% Jun 81

nmmlms FIFIN 0.8, m 1660 Ess t Hyde Park Bouleward Chicags 15,
I
ilinois o R

W Commanding afficet ATTN: Surgec.n, Black Hills Ordnance Depot,
Igieo, South Dakots

Por sction isdicated im paragraph 11, basic, and retucn to this
headguarters by ¢ June 1561,
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iround concentrations within’ tl:u plmt Iark arsa dirsctly sttributable to
the steck discharge. Winds varying from the northeast to southesst vlu
carry vapors from recyele pond nusber 1 into’ the work area.

!

"1”-"'

ORDEC-S - T 34 :nd
SU!JECT Environment ! H)*giene Survey

. 5. }my Ord Depo: Rlack Hilh, Ig!oo, SGuth Dakotc, _12 Hay 1961 "

i

T0: Fifth v S. Arny TATTN: ALY!D-?H. Chi.etgo 15, nmmu

Proposed action by this depot to eaup]y Hith recomendations in patagraph
it of Hasic »um&mic"tion.

#. %Ga% masks will be worn vhen wids sre froa Jirections varying between
npvtheas: and sout‘h ¢ umder quiesceﬂt lt-uspheric conditions. R

%, Impregnated clothiog wﬂl be wi'n by al.l persomel insidt tha plant
arvs, lopermesblé (rudber) suirs will be worn by persanuel hsndung mtmim
oted azrerianls.

., When a pogitive’ deceminatior 48 made by the "Blue-dot uthod" that
mugtard contamination ig present ia thaj:lauit srea, personnel will don ‘gas oA
masks rezardleas of location in the pluht ares or wind conditlons. - 2T
- - . } - . ﬁ: . .
ity Where brief exposures to conceattated stack emiesions Tequired,
" a self-ronialned bresthing apparatus in arcordante with reference 2z wili be
worn, : : . : : -

«. The sceurrence of conjuacti’d;il or 1&ryngitis will rcceivc imdiatu
modiral sttenticn and supervision Lo assure proper use of yeuoul protective R S
clothing and equipment, In addition, 511 maiutenance personnel who are ex- . o
.. posed to saximrn hazards during perforuﬁu of maintenance work will be checked
. nt lasst bi-mthly at the U, S. Army Hospitsl.:iAll perananel working ia the
* wmetard plany ares will be given coﬂ:plctt physical exniuttoaa ;nﬂ puhmury
E !m..tiaa te:ting every six mnthe.. -

.f.

[,
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T ' §. Liquid disposal .mu be iy tvmutuu in ;npand shallow .-
‘ i - o ponds. The ponds should have well compacted sides and bottoms, with wfiic- N
- : fent bcntmite or cther ‘clay iuurul to creats u l-ﬂﬂm sent. ) :

- G , . b tnsh make-up watei Mu‘b ased tn tln unbhr uqusd to .

obuia & mord duuu solutfon mom 24 th mum wall zuumu persit,

CGRDKC-S
SUBJ!CI‘ xnviromen:al Hygiene Survey

jo Wind data for a three yesr. miod,éﬂ&s 1939 and im, vas rw!eved
to determine the prevailing wind. - The pressnt -steck sice -wus detenminad to
“'be the most ld\rautagmul upot couﬂdu-ing yur atmné yrwai!iq vhds.
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APPENDIX G

PRELIMINARY STATEMENT OF DECONTAMINATION
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CTILIZATION AND DISPOSAL SERVICE
1500 East Beunister Koad

faiy 22, 18¢3
Gl

. . Your iei: ORM
District Ingiuneer HIORY
“. &. ey Engimeer Distriel, maoc
iLrps of Logineers
o(i2 . S. Posrl Cifice and (ourt House
Omnhe, Kebrasuz &5102

Dear £ir:

keference is made te your ietter of June 23, 19(5, enclosing pre-

liminary decontaminsation report for the Sioux srmy Depot, Nebraska,
aud vour letter of July 2, 19€E, enclosing preliminary decontamina-
tiou report covering L;ucs hl-;s Army bepot, Soutn b&kﬂbn-

Your gttention ir imvited to peragrapn 101-47.202-7 of tne Federsl

Preperty Monagement FRegulation: whien provides thot amy report of
excest coverins property wiaick is contaminsted shell state the
renf ¢f such contamination, pians for Gecontamination, eic.

The preliminery reporis set out the extent of decontéminstion tc be
performed znc tie restrictioms as tc futyre use. 1t if noted toat

ir some czssg the zrez will be relezsed for surface use only and

that ¢certzin zZreas vill be fenced for mon-use. vhniie we would pre- .
fer z certificate of compiete decontaminotion witn nc use restrictiony
we Teslize LnaT this cannot be accomplisned in &)1 cases. We will
therefore te willing tc sccept vour finsl decontamination reperts wner
tue Gecontaminaticrn has been accomplisned providecd tne restricted
grezt are sufficientiy described.

it Lt umGerstooc thet no expense perteining te tnif gecontaminatior
viil be incurred by GSAL.

Sincerely yours,

J. Wayne Harrop
Cnief, kezl Froperty Division

JWHError:sv

R
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' U/ SYARMY ENGINEER DISTRICT, OMAHA
WA CORPS OF ENGINEERS

.l
é’ §012 U. S. POST OFSICE AND COURT HOUSE
OMAHA. NEBRASKA 68102

JORESS REFLY TO \

DISTRICT ENGINEER /w1

U § ARMY [NGINEER OrSTRuf. HI}I &

6012 U 5 POST OFFICE A CORRT SHOUN

215 KORTK ;i 7TH STRELT '

OMRHE NCBRASKR 62107\, AS 7
Wwoy

REFER TO ] f{\ &}/

2 July 1965

Regicnzl Director

Generzl Services Administration _
Utilization & Disposal Service - -
i500 Essct Pannicter Rosd ' e
Kensas City, Missouri 64i31 ‘ :

Dear ESir:

Reference is made 1o inclosed copy of 2 revised Preliminary
Decontaminetion Report, together with Drawing ¥o. PE ©96-3, submitted
LT by Black Hills Army Depot.

Incleosures represent the preliminery statement 2s to the kind
ané estimeted cost of neutrslization work required to make premises at
subject Depot free, to the greatest extent practiecable, from any elemenis
which might te dangercus io genergl civilien uses.

Your comments &nd recommendetions are reguested on the preliminary (
stetement of neutralization work.

This office is subject to & stringeni deadliune in replying tc
correspondence concerning this metter. Your prompt ettention to this
matier would be appreciated,

Sincerely yours,.

2 Inecls DALE KEN®

1. Prel. Decon. Rpt (Rev) Chief, Reel Estate Division
2. Drawing
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B,

{4)
inzs

(5)

70 W
Arey Racordous $tcmsn fourd 111l be removed

o
; toanclored to the destruetion ares
cocmiones with section 27 of ANTR 335-22/.

Ll
]

F 3
wll3 C? bt
L, -
qf [Faihl .nCs- b

=4 dostzor
ostaope

b. Rezovs £21 ziunition ond cguipment fraa b::_}.ainbs.
c. Swocp 2z wach dowm g3l tuwdldlrgs with glcum o weler
as reguircd.

Rrogr—and@atd mpee = L5 Fuluss Uzet Polezss zrea and boild-

'A
N i P & ayea
L‘j—'i';..'cu ] - 1‘(3.-: it h 1 A ViR Jo i A

e — S
Cont Tetirnta Por Dooiberinalions

e

se. vach dowm and olozm ong osceroting building, one vacuum
b.:.;l inz and =iz service mozazines, 10D mankours @ 4,30 =
g-;.JO.CO.

3"”9 !—J’n—-o

a3

Dossription of eraas Consicis of AS.1 seres and four opore-

ting buildings, cne vocuum bwiiding, and elipki se-"‘ice anezines.

(23

Tbont of Oontendnaticnr Txis zpez wag used for the normsal

reintonones, melificelion, roncvation gxd dpmiliderization of the
following types cf armunition ord ermurdtion corponsnise

(3)

&)

Lt [P PRy 1 L4 - - ha 3Tl
o« Convant c*.::.l amrend bios ransing In gige Srom 20050 thra
o tard L) - ny - - =
-?—fu-._i | Sirtnd --o...u_, Wels L. WIS f.._.‘......::o

T, Iociiebs zoomiag in sizo foom 2.75 ineh o A.5 ineh vith

-
— 3
g -

et ive :‘.Z‘L..g 'Fo - -b—-..le:'o

2o Coozodosz, komd ond __..":.ﬂ, vith T.I. f21em.
€. Ammmitioz ccaponents (I.E., Fuzes, Prizers, Mosicr
a'n."" o - E;:—‘ts)

Ly oL - iy S
D-ennirninnhion Trgastusan:

N

2. Polies tho sooa within a 50 foot radivs of all buildings..

visuclly incoest and suzfacs cleon t‘*c srca of azzy ..rrunit:.on,

ermmunition eozpononts and /o:- eny rescxaianco of tion

1tezs or -crap. fry hezamlous ita:s Tound will ba removed

by t*r.ir.c:i pc*sonncl, teranaZered o the destruction erez ard
trcyed 4n accordsnce with scotion 27 of LTR 385-224,

_'9. Rc:.o'"e a1l emunition ar.ﬁ equipment fron ’tmildinua.

g+ Swuzcp end we...h dowm el bu.ﬁ.d.mbs vith gteam or waler

as mqwcd.

Angormendations sa to Fuluse Uze: Felease even and builéings

A

witkout any resimicilions.
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N a‘. sh do'un exd c_ean “oar orara'b*'r- *“:.;laings, one vacuzm

VSUO CO.

3
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L1

Conzists of two ‘"“..:....c:.nge irs. .;C&E: and

SEniete o 3008

L (2) ternd ot r'rn*-rv--‘w-i-i ams This area was used for the wash out -

of the follouirg typos of exmenitiond

2 Ccnventicrial armmiticn, 75021 ard 7€13f with H.E. £iller.
- b.  ¥in=a, A.T. 06 A.P. with E.E. filler,
2. Dombs, 250 1bs theu 1020 1bs uith E.E. filler.

(3z) Qﬁco1%1"“n° tisn Pras~dureont .
' &+ Dezove a1 eguipzeat, doains and suxps.
- b. Barn bxulﬂin._,a firs. 3045 ard 3048 end groz_nd within 50
feet of bullding azd OOV all scrap rmue.
(4) Fosorendsticna ss 4o Fubire Uses Relgggg area for cuefses
usg 01'11}-0
— .

(5) COST ToTTMATE FOR INOOSTAVDNADION: - . . .o

\ © £. Bom buileing Res. 3046 snd 3048 = $1,000,00,
D

A MY . ) . _ e
- R A S ) B T . i ST

(1) Donermintion of aran: Consists of fouxr leaching beds. .

(2) Irtont of Comtoms inotion: Le=ching beds wore used ror the
goillings of H.E. .L.nl.:.Cl" Tron the L*:hout plc.n

(3) Degonbamination Prosednpssy - e - ¢ -o Ul Lie

‘2. Rurn all leaching beds. . - -, BT
. Gover 211 beds vith earth. 0 0 e -

(/) Recomen datio s as o Futurs Uset Release area for suzface

.7+ _use oaly. - o
s . . .\._,-‘ FRY
(5) - gest Totimate for nﬁc:}}um‘ratﬁ.o&: ',_.f;";'.i"- Dt

2. REura four leeching beds, 70 manhours L 34.30 3:01.00.

Fuilding end elgki scxrvico magazines, 200 merhours @ $4.30 =

[REESRpR

LT R e —

iy vt 3

gn o s em e
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T DpAeTIVATION FURTACT.

S

- -_ (1) Deseriniion of cras: Consists of 11.2 acres and 4wo buildings,

-{2) Extent of Centamixntion: Arca was used for the destruction - §
by buzning in g fursces of the i‘o..lmeing types of awmumition and f
_emmunition camponsatal _ '

;- : . ﬁo Sﬂ?@l '--....ur .._1 u\‘ur'uo .
oo L B, Fuzes, b6o3ices; oriners and dracers. : :
ST (3) Draomiomiration Progstuvag: ]
i

2. Poiics tz‘e arca witiin 2 400 Zcot rodiug of W ""nu.,.

Y¥i ual..y' inspect ond sunlzes closan cuga for any .mm.. ion,
ermmunition cc:':o,.::‘ %5 end/er ooy Tesertlnes Gi’ emzunition

items er seran. Any harerdous itscoss found will be dostroyed

i

in placs ‘J,;r a_m:i persoxicl in accordoncs wilh sestion 27 of
AVDR 585-224.

F ] 'Y

mre

. et &2 enuinment.
;

o hzem fovm bildinge with stesm or water as reguired.

(4) Fﬂcﬁfr:_ﬂ:?}f‘t"i-’.‘*‘ oz #0 Fubtums Tees Releaso area and bullédings

2. Vash dowa Zwo Lulldinzs, 16 manhoums €@ §4.30 = £63.80..

.7 {3) Donexiniion of dwas: Consists of epproximetely 2 ncres and
ST A A0 A:L*c..bn:;s. . -

PR T S S

;0 (2) Eshent of Confevination: Arsa Was'usec‘i for the &isassem‘nly-
- of the fo*?cmw azmm::. tiont ' o

.

;"'--:a. - Dombs ran&.me, in sizo i‘-o::'. 100 lb;.x thru 40001'03 Wif-h H-m
ﬁﬂ1Ga. . '

{3) Doconironinsiion Proesdurast

! S gt 2. TFelice the sreca within a 50 foot rsdius of e11 budildings.
L T i Tisuelly iuspect and surface clean amoa for any smmunition,
T axmunition components snd/or any resemtlance of ammmition
i ‘ - items or scrap. Any hezardous ltezs found will be removed by
: ' T ‘ trained pc*vonncl end translforsd 4o the destruction gres and
' dostroyed in accordance with section 27 of AMOR 385-224.
o b. Rezove 211 equipment.
Y- L Hnsh down bz.il&in‘_,s w‘th steam o uater as rocnired




_ (,;) PreapmmenTedion ae 10 Putuwa et Relesse area and buildings
td.thct... any roolzicli cas. ' ' :

T (5) Coch Trbi—nds Po~ Prmmntrninations

8. Yech dowm two buildings, 16 menbours @ £4.30 = §685.80.

G. 600D PRt (OTOTIOAL FOARd. . : . :

(1) Decerintism of smesr Corclsts of 114 acres, ore busning pit
erd ghozigsl tiznd cres.

(23 FT—omi o Comd--Snohion: 2rom was u.,ed for the &isposal by

. o ™ - - -l
busring of the Ioiloing vyscs cf‘ emmmition.

e G""““""'al tests ranzin? in sice frem 100 1bks thru 1000 1bs

-’ g
* . 3 - n - -
wmih E Zas end G Ges filecrs,.

b An wrloroscund Croin epprecimalely 250 feot lonz 4s Imowm
%o bo coniasinoisd vith mustard. This €rzin is loceted £.t0 &
-

feool undergroond and poeces undor & reinforced concrete eleb. :

e A ———— hom e

- - = N
fe Cloco vo itho Doz '-:_; piuS.
ot

b Wach dova Zdg. M. £C035 with stezm or valer as remzirod
and roiosais ks bu...l" Cins,

i €. Tonce tho plzat azez and birning pit with barbed tr""e- ;
t
“~nintor o= to Tetrns Tar Eolanse $ho fenced avea for i
rop=rac. Iriczce thi building without any resiriciiens..
(5} Coud Botiim-tia for Drsonbeminotions
. - 4
5. Iuom barnirg plt and elese up, 40 menhours € §4.30 = £129.00. |
De TFezee Inpadng pit witl °~bcd vire (% xr._la) *‘552 00. ;
£. Tznoo plont eres uith borbod wire (& ..:x.a) &580 .00, ;
_ d. Uosh dowm one buflding, 8 manhours G §4.30 = $34.40. ]
. ;
: : : i
_ SN ¥. ZPUITD GROTD {1 P4 L |
(1) Desorinticn of pwaa: Consisis of &38 acres with two hwesning |
. | f
. i (2) Extent of Contomlnation: Awea was used, for the destruotion by :
) brrning and detonation of the "alloz.i...g ";ypes of ammuniuion. . g
B 8. Bombs, cheziecal (VWP ernd ¥ Gas).
k. {}onven tionsl cmwmnition '“m::,...::z= in siza from 200 thru
24081 with E TilTer.




- PN o . .. .. '
S -’.’é-..*-r s TR TP RS PR R e .

ST

-?‘:‘;‘ (3) 'Decont»anipation Pwocadureq: S

a. Police the area within a 2400 foot radius or the v
‘station for any resextlance of ermmumition items. Any
S " hazerdous itezs found will be desircyed in place by traincd
... .. s porsomnel in sccordance with section 27 of L..JR 385—224.
- '_" b. Fence eres vwiih berbed wire.

1
i ki P T F A A, T W L

e T (4) Recomzendatione os to Fotura Uses  Relesse fenced area for -
R ' DON=USE. . EEEE o
(5) Gost Ectimats fow Dreonir—insiien: '
. Police 438 ac-es, £00 manhows 8 §££.30 = £3,440.00.

3
o b. Fezce erea with berved vize (7200 11:: faet) = 51,512.00
- ~ J. ERID™ gRoimD 43 ferh, -

(1) Droemipiion of reze: Sonsisis of 675 zcres énﬂ-tm_.*-n_n‘* g sTea. "

{2) Ixicrt of Contoninsiions Ares wos uszd for the b‘.m:zing or uha B
follewing tyzes of armunition snd smmunition components:

2o Sz=211 azme, W30 c2i., boll end 4races.

b. Cozventicnol orpmmiticn ranging in size from 204 thru !

. 2,0:21 with E.Z. £3lleo. - K
o &. Fombes, frosmoataticn, 20 1bs azd 220 1bs with H.E. filler, -
d. lfzmmition eomponcnys (Z.E. Fuzes, Priners, Boosters and |

Preo Soillarn u..;)
8. Guifsd miscilos fuol end exidizer (UDMT, Puel M3 end

- =t
.t-i 3¢ acilt.

(3) Zzeontominatien Sroocfvoant

P

E. Polica the ares within z 2100 oot radius of the burning
gites, Visuslly insscet and surface clean tho ereaz of eny
a.:au.ni*‘ai n, cuoaaition coxponants end/or any rescmtloncs of

: . ormmnidlon items or serap.. ‘.n:;' V**dous items found vill be

o .. des "'c'-ed in plzce by trained personnzl in accordence with

' vcc..ion 27 of MITR 385-224.

" Burm the erea whierd the burning s_.tes were located.

' fg. Tones area vwith borked wire.
e ol {4) RYSOOMIDATION AS 7O FITUEE USD: Relesse fenced erea for
... suwfece use only. ST T T

+ {8) €IST _Eatinste for Dacontaminstions

. Police &75 =cras, 1200 monhours @ §4.30 = @5;160 .C0.
. irn and poliece burning aroca, 80 pazhowrs @ £4.30 = £344.00.
. Fence ares with barbed wvire (13 m.ile) $1,360 00.

&
L




o (1) ""w-c'-i
=+ megezines aad wwelve mr“.ing sites. _ . .

f- _v.

tien c" l*eﬂ- C:msists c* 965 acres, two cervice

{(2) DTrtant of Centes ~-inztions Area wes used for tha destruction
-ty burn wrning and uc..oﬂn*i on of the following types of axmunition and
emmuniticn ¢4=Donlnis. o .

z. Smel) zyos, W30 ard J50 cat., 211 yzes.
b CO-.JQ-.uiGE_l ermueition renzing in size frem 2077 thmu
ZLOTCI vtk HLE., inceslisTy and chemfesdl (W.P., E Log, end

L i

wii Wl je
.. 8+ GConventiorzl bonbs ranging in size from 4 1bs thru 12,000
" Ibs with fL.I., .L‘.wc._:_:a:-;r, rmrotochnies ard chemicsl {W.F,
E U&—-S, L Caag C.{ uf' 2P ud Cu-s u-...d A'-c \:“")
d. ‘tmmmition comporents (I.B. Fuses, Primers, Dosters,
Bysher S, oeuLToteTs ond D"O")"ﬂﬂ.ﬁu)o
£+ Keelots ranzing in size from 2.75 inch 4 5 inch vith
-I-OE- m‘d T‘Tt.c _5-11.9".
£. X¥ines, £.7. ané A.7. with E.E. ""i.'.'le:.

e (ronades, huerd aud rifie with H.E. filler. . . L

- .

(3) Deoontorinriien Prossiireant L.
8. Polige the srge within a 2400 foot radins of the demoli-
%ion ;i‘c:. ¥icuadly ipspoct and surf=ce clean the erea of
ar;” mounition, ammmu Miion ecmonents end/or any resemilancs

of ouraillicn fLizas or strap. Any haszsrdous items found will

b2 dootroyed dr vices by trmined nercommel in 2ecorlances with

estion 27 ¢f SIR 3L5-224. . :

b. FIY arecs 331 be inspscisd tho sems as the above cnd when
c 1__...::-. pits will bz cioced ud.

¢. [Fenco arsa with barbed wre.

(L) Teocrmmmnidetions 28 40 Fubvre Tace fensed evea for
< R . . . ) . ) . i

4]

(5) Cosi_Fatimsie of Deaomt ‘1"15.""!' dons - 0 -

. Police 905 scres; 1£00 marhours @ §4.30 = £6880.00. .
Inspect and cleen 12 cifes and level off 600 na.nhours -

'.430—.;;253009.
Vash dowvn Yvo service mogasines, 8 m._uhm::'s @ 4.4..30 934...40.
Tence srea with barbed vire (1~’~ m:z.le}. £1,350.00.- . :

loulio @lcrlm

Site of Rrriced T-.?.; . Torh C asinros

(3) Doscrintion of ¢ Consicis of apprczimately 4, ecres.

(2) Extent of C‘oubcniﬁat:‘ow Area of two piis where 100 1b W.P.
=h easings, L.;ich hed bean Grsineﬁ, are h.ried.- -

A -7 ) - EE Tl




.‘. o

4

13) D@contamina»ion Procedures:

' é. Steke erea containing the two pits. .

(L} Beco'ﬁer‘ﬂqu_.on? ag +5 Fuinre Uses pace &res for surface

_,_u..&lg.

(5) Cort ‘F%maue for D:- ontaminntdons ‘No coste

¥. LEACELI PS8 TOR RO,

(1) Da-ezimtion of Ares: Consists of two leaching beds..

(2) Biont of Oantarinatisn:  The bods were used for the drain off
of Sldriaric acié wzber from the chemical tlesning of cartridge

CISHSe

he bzls foo contomination. IP oy ig present cover
evea with lioe stone and clese vp ike beds.

{4) Recormsmd~tiens o8 tn Totura Toar Pelease the srea without
a.‘&y 5‘51'5.0 .I..O&u..l. . ' - N .

(5) Gosb Betimete for De-oatemir-ifrne 16 ks € §4.30 = $68.20
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. T

. _Statcement of Clearance 31 January 1967

"All lands within the Black I1ills Army Depot, Igloo, South Dakota,
located approximately 8 miles south west of Edgemont, South Dakota,
have been given a careful search and have been cleared of all danger-
ous and/or explosive materials reasonably possible to detect. Six
areas depicted on the inclosed drawing PE 1004-1, dated 27 Jan 67,
are designated as restricted. Area No's l, 2, 4, 5, and 6 are entirely
restricted from any use. Area No. 3 is restricted to surface use only.
All other tracts are recommended for any use for which the land is

suited.
7 <
Uit 5
2 70 730 [
WALTERSC. GARTHWAIT
Major, Ord C
Commanding

Attached PE 1004-1

Copy furnished:
AMC



AMMBE 6 Pebruary 13¢7
SUSJECT: Neutralization {Secontaminaticn) of Bleck Hills Army Depot
Ce ilsizict Engineer

U.8, Army Engineer District, Omahs

BTTH: Rezl Lzizte Lo

215 Forth 17t Bi. :

Cmizha, Nehvoska 68164 N ~ -

1. Reference Pzra il, AR 445-848, -

2. Otatement of clearanca with drawving o, 2T 1004 attzehed and
Standing Cperating Procadure No. SS8M2H 5-66 with drawing no. PE 1003
aftached, arz submiited a8 inclosures 1 aad 2.

e 3. Neutralization of the contaminzted and hazardous areas designated
on drewing 1o, PE 18G5 woe periormed in accordence vwith SCF SSMBIH 5-569

with com pi::in‘z date 15 Dec 66, ]

4. The fellowing techniclans suporvised the work performed:
Francis K, Salvo, Chicf Surveillance

Herrert A, Gefiro, .é.n:nu':i‘ticn Inspector {Surveillance)
Francis F, Finkle, Naintenance Genecal Feoreman

Fobert C. Echmidi, Foreman

2 Incl ‘; LTER C. G&R’I‘H VAITE
23 ajo—* CraC o
Co nmending _ _ A

Copy furnisned:
1y

TN
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RVILLLARCE

FETY OFFICE

-

BILCK RALLS ARSI DERDT
igico, .':c;:t.L De¥six
STANDIXS OFERLTING FPECIECURE FOR:,
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SECTIO

P
(B

GENER L INFORMATION

Purmasn; To provide a safe and effscrive procedure for the complete Jecontanm-
‘rnztien ol all explosives sztorage locatiens, operating bu‘&q1ngs and areas,
loading aprons at Blzck Hills Army Desot :

Secozp: This 5.0.P, affects all phases of required operations.

Chiscr vq_. To assure that ail bu:] inps, equipmant and grounds are cropariy
decontamineted in a safe menner and t: 2ssure that th? eguipzent c¢an be wrilized
at aawtner instalistion, and the bui®di-gs and grcuads for other purposes.

Respaoneibilitias;

A. fChief, Surveillence iIs respomsivis T
(i) hceﬂLacy of 5§.0.2. to co d.cc decottaniratien,
(2) Tinal inspoztion, cercificstion. «nd Liznine of ﬁerti‘icate that 2l

builéings and cquipTeat were decontering

b t dn ccordanr‘ with these procadures.
(3} Fuinish the technical adv.ce and :astructions for decon iTacinaricn ihal
w3y it be fellv covered ip this S 3.7, ' .
{&}  Prepuraticon and signature of the, siotement nf c1e ance.required Iy
ences, para. 7D. P .
{5y Furni~hirg the necesssry s pporting records te the ;tate_ent of ciezzr-
arwe al requirad oy references, psri. 7J.

%. D.3.T7. is responsible fa=i : .o

{1} The accumplistment of desyr-smrlation 1n ateerdawe with approved S.C.7P,

{2) Freparve addenda as necensaly, o tnrorperate additi.nal deceontamination
arocedures {or problesm awvcas, i nnt may nut he coverd in this §5.0.2.

(3) Sssist the Chief of Surxe:iilace Division os reguired by hiz in dis-
charging the responsibility of para. 435 K

t Fr-iivtties Division is rospoasible for:
hing tThe n"{r‘TJIY engzineer rools and equipment that may be re-

uired for Jesontamication arztions
£ t cETLO ti
{2} Furnizhing neces:ary aki.lvd per:onnel guch as elactricians, plumbers,
opLrste stch foeis aad eguipment ard’o to perfc m dirmanrling oper-

¥
ons falling within ths £4Te597Y.

Markiny of 2alid{res ard Ycaignertl

2. T~ areyenl conizminated ?QL‘D"c-! 7 bulldings from eing erroruacusly designed
or mistelen as d-montaminated. butidinope sed equipnent will be marked with weilow
paint {sce "Definiticas’ para. &) to indicaic tha depree of decontan nation whick
h g in additv:ion ro indicate the ¢ <tent und

as been perioried. Tags =hiail Be ww
-

aprogress of trearrent of treatwment 2ivea.  Tags are used wnd are to b sizned by
the inzpestor and suncrvirer and ‘be exte.nt of deccntamination performad (such as

, steam, ¢r approved solvent) will be stated om tha tag

L
b
D
1w
s ] "1 rh

d it-l hon. wGLy
therr Cignmaztore

N,

iGn T mraty: ther €
L4

‘ mpite rewovai of sxplesives contar.inztion, froo
ard structuer.s, @8 a

tireent, and ground areds wileh are contamingzed

viefont . This Inoidden €durfs, vanl., walls, ledges, ceilings,

int. in conerere flouors, exterior witer; ~tesx acd air lines, su@mpds
cipcied e expiosives  Contaminat fon will be rexmoved by use od

setianm, wabaer, and 4pproved selvents,. owakbing, scrapeing or J.ubt-ng;

St maraariale Tagr ko mer tial sy irew o aneaTued L Onle ameenrad ruvma




e

5, Marlk:ins of Pujidices and Tguiznen
3 ¢

L e

. €1} The accurplishment of deseryami=atzon

hiscrives: To assure thar ail beildings, egu

inated In a2 scfe menner zud o as ure * equiprent can bo usilized
- .
-

prent and grounds dve uropariv
. =n ;
nstalistion, and the bul®ditys and greuads for other purpsses.

N

Resncn<abilitias: : o ~
A. Chiof, Surveillancr is respoasitiaz .

(1) Adearacy of 5.0.P. to condrcr deco:tamiraticen,

{2} FTinal inspocztion, certificstion. <und vigniop of certificate Lha* all
buildings and equipTent were deconterinagt d 1n sccordents with these 5

%y Fuwrnish the technical advicce and insTructTiOns f* decontagzbaticn ithac
may ot be fullv covered in this S 0.7, -

(4} Prepuraricn and signature of the statement nf clearsp
references, para..7D. i '

52 Fu*n‘nuing the necessary supporting records to
avie ac riquired by references, par.. 7D,

required t}

e statement of clear-

3. D.5.7T. is responsible for .
F in nocordance wilh apgroved S.CLP.

(2} ‘Trepare addenda as neceicaty, (0 npérporele zdditicnal decontaminztion
:Tocecures for problem arcas. if anv )
{3) sist the Chief of Surﬁﬂiiﬁd‘ﬂ

chaLo‘ng\E¥ 1ibilaty of para.

. L4
m r
"U
O
-]
[

C. Chief, DPepobt F~+ilities Drivi E}én is rosponsible for:

(1) Furnicshing the puce~cs¥y e¢ngimeer Toois and equipment thet may be re-
guirad for ﬂc::nta;}\ stion pe&zt.ona.

2% Furnishing ned a/fﬁ skiil.d p= r-ﬁ“"a} such as elzctricisns, plumbers,
etc., T opuriate such tIeisand esuipment andfor to perform dirmantiing oper-
ations falling within thz catd

A. T nrevent coniamisated egulpme »g:ldings from being errerecusly designed
ot ziat_sﬁn &5 d--ﬂuthfna ed. bu ings & pr.nt will be mazied with veilow
p east para. £ ta andie: ¢e of decontenm nation which
ha been pe‘.orﬂnd Tags n»hail e vrng in ro Indicate the cctent dﬁd

Tess Cof treatment of traatwment given
Lnapec*or and supcrvicer and *we ex1nt of decentaningrtion p;rfo*mcc (5“’h as

4

' . i1 4
fed with hot wateT, steam, or epproved seivent) will tated or: the tag
Arothwsy signat.arav. . -

. N [l .
= - N - 1

Befiaiziynat S

L. Doearasination’ moans :hu.cawpii:e Tarovail of ¢xplosives contar.instion, from

Etl bDuildint: ard »truciur.s, vgulpreut, and groond areas which are contamineted

with :xgleticr_aiun~n't This inciudens coors, vaar», wails, *edgeb. ceilings,

JTLTES, 4nd juint. in concrete fleors, exterior water, ~tesx and air lines, sumps

and c:be:_;la:'; gsipesed to explosives Lonrtaminai fon will be removed by use of

varer, and approved sclvesis, »wabbing, scrapping or :lashing;
_ragr:u:e ‘or the #3:1 ri:zil or {tem jovoived. Only wprroved type
*n—;ataUEJ st he speeyt i explosives wyll be usad.

i Yarkinee:
L -;;nzlﬂ ateés ouni; partisi deconreninration. This o TRing 1is
poTary oad sub: econfalitral 1on must be dope.
(7] Three (3} 'i's"™ :indiccte that the equipzent or buildinmg has been exanined
~d assroved sfter decontamanazion, but still should not be treatead viuth cpen flaze
wr hipzh temcerature heatirg dev: PO, arrd is not to ve considered tux.zaliv szfe.




T

~f

i

(3;- Five {5) "X's" {ndicazic tha: the enuigvent or buildic 2z ha= heen

inspccted after decontaminaction, »m8 '+ wnrirely sale, and may bg ral-ssed for
general use.
NCTS: The procedures describee inm this 5.0 P, covar, in most caseé~, complere
decontamination as designrated by a {ise £3) "X {ANIXK) wmarking., I those
instances where local decisiom or specific instruction from higher aathority
spacifies that a lesser degree of proses<irg is required, only the spreified
deconuauxas ion t-ul1 be accorpilsbed .e., a5 descrived-above for onz X (X
or three X's (XXX

(4} Red car seals_will be used on igleos that ars free of contaminztiocn,

References: - . |

A, AMCR 385-224, dated & Septesbver 19531 and all changes.

3. S5.B. 5-52, dated July 1545 (VD Supply Builezin).

€. Pavagrapn M1106 of OACI, dated 26 February 1959, cencerning decontaminaticn,
D. AR 405-50, Disposasl of Real Estate, dated 9 Jume 1959, para. SB.
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PAUELL AL AL CLALNILMANM L UF 3.7 LU ALD WOLL OADIX 71

uili malntain the master

s, The DST ofiice ile for &l rzooris &nd wor¥ oodors
regquired £or deg :n_-1atioﬁ of the Arcsunition storsie area at Black P.lis Aray
- DE“O‘:. N s i ..
2. Dzily reports will be submiztad by the foreman in chavrge of dzcontamirazica o
the DST ofiige. ' ' . .

ALY I0G S DLTE:

i
;
;

. AR N . -
i

A. uiiding fArea Decoxtanlnauion ' i‘% 'i;
. 'B. Procedure Used.

C. Kumber Personmel.

D. Certificate from Surveillance lnspecte

E. Cczzment, .

.f

fFoveman in Charpe)

1 . ~

.} The foreman in charge will secure 3 certificate of 4= co“tau’ta:;an (bE belo ow)
- for each storage locatiom, buildinz ans/for area facility.

CERTITICATL OF | FLOTTﬁVIEKT;CS DATE:

N~

certify thst the anhow;ng kuilding <ive {rross sut word not 2pplicebie),

ﬁ'
F
. has besn decontaTinated to a catesoty. The following procadure
. was usadl i
4 ;
: g : H :
. Websiar!sy reagent was usad to deierneiar zhar decontamination was comolete.
¢ Lar seal numoer was used Lo £2CLTE mitizide or building.
N i ;
. . I
. I SYGHATURE:

(immunition Inspecior)

coordinire wicth the DST office on sub-
fties Divisizrp.

‘l
-

. Torexan in chatge of deconramingting
mission of work orders t9 the Depor Fic
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i3.

14,
i5.

13,
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Steam used to heat water for decontaminating rhsll have 3 maixizua pressure
of five (5) ibs. PST (228" ).
Proteltive ejuipwsnt, such as showers, pogpelss, unifores, gloves, rubber
Loots, rTebbar sprons, re&yi rators and laundry fzeilitzes must Be gvailszble
for the use of the workers, '

cex ended for the resmoval of black powder and Explosive D,

= c d for T¥T 2nd mixtures of TNT with othar explcsives,

Acnban iz reccamzended for the remsval of tetryl coztazinaticen. Im this
‘connccriion, whea acetone is used. special care should be token ro provide
adegquate ventiiation to prevent high concea:ra:ion of v vapors vhich =ight -
cauvue asphyxiation. Working supply of acetone must be kept In safety type

COniIainer.

Szfety solvent with 2 flash point above 160° F, may z2lzo be em loved fcr

s23nbing, hovever
merelv ac* :o_
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SIE? DESCRIFTION : s SPECTFIC TESTRUCTICONL
KO i ¢ {(SAFZT7, OPERATIONAL, I¥elizCIion
i .

9, In the avani rea2eht or the vistss { 9.
inspection indilIres contaminesisn,
+he foillowing marerial wwill be used ) ]
for swabbing, =
. Use water In mazaziue conzaminated

a_qct:h black pouder.
3. Use stesm and hot water in mag- B. {S) Steam Jenry used faor :zrezxm
/;_‘re contaninited with explcsive D. ] znd hot water will be pesirignad
TET, and zixtures of ITHT wich othe cutside mzgazine 25 faet from daoor
explosives such 2s amatol, aﬁﬂﬂ“d], of iglsca ‘
cc=p B and 52, pentolite, terrs®o.g {8} Cperators using siezm will be
5. reguited to wear flamaprocf cover-
C~” Use zcetone in magazimes contam- alls, gozzles, rubber gloves,
ingted with terzyiocl. rubber boots, or svarshoes.
D. Use 2 20% soiution of kot sedium C. ¢8) Lhe1 vsing zcetone ia ciz-

. sulphite for cleaning floor cracks azine, adsjuzze vantilation +#iil
and rinse copicusliy with weater. be r-:'.;..-:Ldaﬁ To prevert kizh con-

centration of vapors. (See Szisxy

0, Afzer mszazine has been swzbbed, cths Reguirexenis, Section 1I, pazs.3)
entire migszine wiil be rinsed =with
clear warer axnd swept put., Mizizine
wiil be considered desontarinared.,

1. Close znd secure mazazine, n; tbe use .
of registered car sezl. :

2. Police snd visually fmspect grouads 12. {3} W¥ebsier's tezgest indizaror
within 2 £Ifcy (30} fcoc radivs of wiil ba uszad to te:r for comtam-
vazazine and minezlly tess if varTious insirioa. B
ilocationes to detect amy explosive
contamination, oo

3. I1f£ test shoss that the growmd Iz som- i3.
raninated, the contamizarad araz wilil
be burmed In rhe Iollowing minner: . .

A. Plzze zdazzuate s=vip material " A, {S) Trucks tramsierinz ssray
CVET arei to ensure & hot and complete matavial wIi1l w0t bz permiczed 15
buarn. rive over contatinared Eres.

B, Prioc ¢o izmirios of Thie Buin. 2 .
radlvz of 1230 fr. will be clesgred of

217 perscromel, Rosxd tlackxs will bm

SET LD on a2.: raads lesding Lo HrTes. . .

C. 3Surm will be Zzcired by aid of €. (Sy Safery fuze =ill De czested
safety and fuze lizhter. Burg will for berirg rate priar to using

be burred In the direciionm frow which aud when 3 new coll 1s vsed., Trnler
th2 wird is Blzwingz, o sircumstinces will che fuze

L. Wren tuzm is ser up amd wafzte lgegeh be under thres fesn, havirg
fuze 15 17 pisiclisn, fore=sn in zharge £ TIGEiTUT burping tise of L20

w121 b2 s:suzad thzr &L prriotaes aze segonds.

out of *ha dirzar ave=, Whaco ke 123

4sgured ared 15 clear, nhz wiil izoire D. {S¥ Depor Fire Depirtmanc wilil
the burz by puiiing Tim oF Twisting be on standdy during burniag orsr-
Pin ard rezite 10 4 sife lgcatian atioms.

£roa bura, 3,200 Joer.
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SECTION 11

DECCNTAMINATION OF OPERATING JLILDIY

S0P: SSMBH 5-66

T

Y

- QPZRATIOR II )

28 ARD GROUNDS AR

URD BUIIDINGS

DATE:
-y

13 July 1966

W
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R e abenAL, dhins DT

1. Coordinste all work
sorrice of the Dop:
ivizioen by subnis
work orders.

Lo

2. A1l main 1ucoming elecrzrical power
will bBs switched off and switches
will pe socked 1w the off pesitien.
3. Completely cover all exposed ovtleots i3, {S)
inside and outside to protéct Agsimst EEREEE -
waree seepage. 3 R N
N
4. Remove and turn ia aii eguiprent 4nd/ 4. $S)} Ezulpsent wiil be decorraminared
Cr QLLET EXLTZNRed grerial nor Listad tora 3% (LX) degree lor imTer-depor
as part of bu:'din;. in zccordince wWitl ,-transfsr. '
supply regularions. N Ed
5. Indicstar T2 any 15, i1y Webs
or 0f thZ peiidy erily wit
v suspic{:\\pf" and othe
on. To i amsasnan,
whenu using reziye ° ere. Sz
from a light zod exnpi
ten applieé Lo @ : evijencze
ed, e . is appii

fel WID &R zTify and ave
all types of explasivas, o
/. Ia the everit rezgent oF the visuszl in- 7. {0} zuiluiQ§h?i11 bz zlosed and
szection ¢oes not Indicate conizmination g mirked in achquanc with steps
the building will be washed deén with ! of this 5.0.P. ES{géa $13 & #14).
watex and moppad;ciezne=d bulidiag
a?ff‘be crns‘de:rd deconrarminaied. .
g. event rezgent or vistal inspac- 8. {8} Swabbing macerisl will be such
drcates comraminalbion, the ; #&s rags, mops, broome, approprizte
materizls will be used fer '}, Fiber brushes. ;
witer in buildinzs contam-
Zth blazk posder. ,
tean end hot warer In bulide E. I8} Sroam Jenmy uvued Zor sTeam
wirgted With explosive O srd how wazer will ze positiocaed
cixtures of THT with ot 7 _ cutsrde 25 feer froxm building.
5.
cetone in duildinns cantam- . 3% Speg Safety Rejuirewents
*h tezryioi. ' Secrtisn 1L, (para. 5).
20% sovletionm of hor sodiie .
aclzu T for clesnics LI0ar €racxs )
&nd virse coplousiy with water. A{;?ﬂh;h? y;.g; P A T A T
TS e e S T,
. ‘ R ) s "‘ ._, . g o f‘ P X




T

DESCRIPTICE

TEP {SATETY¥, CPINATIONAL, INIPICTICL)
X0 SPECITIC INSTRUCTIONS
g, After buildipng has been swsbbed

down, the entire building will be .

wished with clesn varer zand Toppad

out. BPuilding will be considsred

decontaninared.

10. Close and sezure building by the use
of registered car seals.

11. Police znd visuzslly inspect grounds 11, {I) Webster reagent irdiczrtor
within & fifry {80) foot radius of wiil be used to test for contam-
building znd manually test ground ination.
zt varicus locations to detect ary
gxpiosive cdecontsmination. . .

12. If the test shows that the ground
is coarzminsted, the contaminatad
zrea will be burned off im the foi- )
lowing manner. , L .

A, Position zdequate scrap material A, {S) Trucks trznsfizis
over arez Lo ensure & hot &nd com- sacerizl will not be o
plete burn. drive cover contaminite
B, Burnz will be ignited by the aid B. {S) Sziery fuzae wi
of szfety fuze and fuze lighter. for burninz rawée prior
The bura will be burned in the dir- znd whewn 2 new coil i
ection froo vwhich wind is bleving. o circumsranze will It
C. Prisr to izzitiocm of zke burm, lenzte be under chr:o
the area, for & radius of 1280 fesx a ninioun burning tiss
wiii be clearad of &1l personiel. geconds.
Bszd blocks will be setf up om a.i
reads leadizg to arve=.
D. Wpeo Toreman 15 assursd thas ©. {5} Depot Fire Deparrrcent will
21l perscenel are outside of the ksve & tank Liuck on srandby dio-
danzer arez, he will dgnirte the ing burning operatiom. ) .
burn oy pulling or rwisting tie pin T
of the fuze lizhzer. TForeman wiil S R .
return to 2 szfe locatien frox burn . o7
1200 fezc.
13. &fter bura is complseted snd ares +13. {33 A Yoz will be ma.mrair.d snd
. has cooled, crew will return 10 shzll Izclude locacion of bBuiliing,
building and painz reguirsd "X'sY cdegree of decontarminsiion, zearihicd
on tuilding to irnd:icmzte the degrea of decontzmination, dite zZnd car
of decontaminarion. sesl number,

14, Relezse the building and ares with-

outr any restrictions.
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APPENDIX I

STATEMENT OF CLEARANCE
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