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GLOSSARY OF TERMS

Closed Range — A military range that has been taken out of service as a range and that either has
been put to new uses that are incompatible with range activities or is not considered by the
military to be a potential range area. A closed range is still under the control of a Department of

Defense (DoD) component.

Defense Site — All locations that are or were owned by, leased to, or otherwise possessed or used
by the DoD. The term does not include any operational range, operating storage or
manufacturing facility, or facility that is used or was permitted for the treatment or disposal of

military munitions.

Discarded Military Munitions (DMM) — Military munitions that have been abandoned without
proper disposal or removed from storage in a military magazine or other storage area for the
purpose of disposal. The term does not include unexploded ordnance, military munitions that are
being held for future use or planned disposal, or military munitions that have been properly

disposed of consistent with applicable environmental laws and regulations.

Explosive Ordnance Disposal (EOD) — The detection, identification, on-site evaluation,
rendering safe, recovery, and final disposal of unexploded explosive ordnance. It may also

include explosive ordnance that has become hazardous by damage or deterioration.

Explosives Safety — A condition where operational capability and readiness, personnel, property,
and the environment are protected from the unacceptable effects of an ammunition or explosives

mishap.

Military Range — A designated land or water area set aside, managed, and used for range

activities of the DoD. Ranges include firing lines and positions, maneuver areas, firing lanes,

v
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test pads, detonation pads, impact areas, electronic scoring sites, buffer zones with restricted
access and exclusionary areas, and airspace areas designated for the military used in accordance
with regulations and procedures prescribed by the Administrator of the Federal Aviation

Administration.

Munitions Constituents (MC) — Any materials originating from unexploded ordnance, DMM or
other military munitions, including explosive and non-explosive materials, and emission,

degradation, or breakdown elements of such ordnance or munitions.

Munitions and Explosives of Concern (MEC) — This term, which distinguishes specific
categories of military munitions that may pose unique explosives safety risks, means unexploded
ordnance, DMM or munitions constituents (e.g., trinitrotoluene [TNT] or royal detonating

explosive) present in high enough concentrations to pose an explosive hazard.

Operational Range — A military range that is under the jurisdiction, custody, or control of the
Secretary of Defense and that is used for range activities, or although not currently being used
for range activities, that is still considered by the Secretary to be a range and has not been put to

a new use that is incompatible with range activities.

Other Than Operational Range — Encompasses closed, transferred and transferring ranges.

Transferred Range — A military range that is no longer under military control and had been
leased by the DoD, transferred, or returned from the DoD to another entity, including federal
entities. This includes a military range that is no longer under military control, but that was used
under the terms of an executive order, special-use permit or authorization, right-of-way, public
land order, or other instrument issued by the federal land manager. Additionally, property that
was previously used by the military as a range, but did not have a formal use agreement, also

qualifies as a transferred range.

22
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Transferring Range — A military range that is proposed to be leased, transferred, or returned
from the DoD to another entity, inciuding federal entities. This includes a military range that
was used under the terms of a withdrawal, executive order, special-use permit or authorization,
right-of-way, public land order, or other instrument issued by the federal land manager or
property owner. An active range will not be considered a transferring range until the transfer is
imminent (generally defined as the transfer date is within 12 months and a receiving entity has

been notified).

Unexploded Ordnance (UXO) — Military munitions that have been primed, fused, armed, or
otherwise prepared for action; have been fired, dropped, launched, projected, or placed in such a
manner as to constitute a hazard to operations, installations, personnel, or material; and remain

unexploded either by malfunction, design, or any other cause.

Vi
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1 INTRODUCTION

The Department of Defense (DoD) has established the Military Munitions Response Program
(MMRP) under the Defense Environmental Restoration Program (DERP) to address defense
sites with munitions and explosives of concern (MEC) (including unexploded ordnance [UXO]
and discarded military munitions [DMM]), and munitions constituents (MC). The U.S. Army’s
inventory of Closed, Transferred and Transferring (CTT) military ranges and sites has identified
sites eligible for action under the MMRP. Properties classified as operational ranges are not
eligible and, therefore, are excluded under the MMRP program. This report presents the result of
the MMRP Historical Records Review (HRR) conducted at Fort Rucker in Dale County,

Alabama.

The DoD is currently establishing policy and guidance for munitions response actions under the
MMRP. However, key program drivers developed to date conclude that munitions response
actions will be conducted under the process outlined in the National Contingency Plan (NCP) (40
Code of Federal Regulations 300) as authorized by the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 United States Code (U.S.C.) 9605, as amended by
the Superfund Amendments and Reauthorization Act of 1986 (SARA), Pub. L. 99-499,
(hereinafter CERCLA). The Phase 3 CTT Range Inventory Report for Fort Rucker, completed
in October 2003, marks the completion of the Preliminary Assessment (PA) phase of work under
CERCLA. The Site Inspection (SI) report is part of the CERCLA process and will complete the
PA/SI requirement for the MMRP eligible sites.

1.1 PURPOSE/SCOPE

The purpose of the HRR is to perform a limited-scope records search to document historical and
other known information for MMRP sites at Fort Rucker. The HRR will supplement the
inventory information and support the Technical Project Planning designed to facilitate decisions
on those areas where more information is needed to determine the next steps in the CERCLA

process.

1-1
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1.2 PROJECT DRIVERS

The regulatory structure for managing MMRP sites at Fort Rucker is guided by a mixture of
federal, state, and local laws, as well as DoD and Army regulations and guidance. The picture is
further complicated by debates at the national level between the DoD and the United States
Environmental Protection Agency over key issues that include uncertainty of the final structure
of the MMRP. However, key legislative and administrative precedents to date will undoubtedly
influence the final regulatory framework for the MMRP. The key legislative, administrative, and

historic precedents include the following:

Defense Environmental Restoration Program (DERP) Management Guidance (September

2001)

The DERP Management Guidance establishes a MMRP element for UXO, DMM, and MC
defense sites. The history of DERP dates back to the SARA of 1986. The scope of the DERP is
defined in 10 U.S.C. §2701(b), which states that the:

Goals of the program shall include the following: ... (1) The identification,
investigation, research and development, and cleanup of contamination from
hazardous substances, and pollutants and contaminants. (2) Correction of other
environmental damage (such as detection and disposal of unexploded ordnance)
which creates an imminent and substantial endangerment to the public health or
welfare or to the environment.

National Defense Authorization Act (FY02) (Sections 311-312)

Sections 311-312 of the National Defense Authorization Act of FY02 reinforced the DoD’s 2001
DERP Management Guidance by tasking the DoD to develop and maintain an inventory of
defense sites that are known or suspected to contain MEC and MC. Section 311 requires the
DoD to develop a protocol for prioritizing defense sites for response activities in consultation
with the states and Tribes. Section 312 requires the DoD to create a separate program element to

ensure that the DoD can identify and track munitions response funding.

1-2
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The September 2001 Management Guidance for the DERP and the Defense Authorization Act
2002, described above, established the MMRP. The DERP and the MMRP provide guidance
and methods for conducting a baseline inventory of defense sites containing, or potentially

containing, UXO, DMM, or MC.

1.3 BACKGROUND

As stated above, the Phase 3 Range Inventory for Fort Rucker is considered to mark the
completion of the PA phase of work under CERCLA. The SI is the next phase in the CERCLA
process and will complete the PA/SI requirement for the MMRP eligible sites. The following
paragraphs summarize the results of the Range Inventory at Fort Rucker and present the process

for conducting the SI.

1.3.1 Inventory

The Army Range Inventory program was conducted in three phases. The first phase (Phase 1)
involved a data call issued through the Army Environmental Center (AEC) requesting general
information about ranges on various installations under each U.S. Army Major Command. The
Phase 1 Inventory was conducted using a questionnaire called the Advance Range Survey
(ARS). The ARS allowed the Army to meet the short-term data goal of supporting the DoD
preparation of Senate Report 106-50.

Mr. Joe Webers, the Installation Plans and Ops Specialist for Fort Rucker, completed the ARS
Phase | inventory survey for Fort Rucker in November 2000. Two records for CTT ranges at
Fort Rucker were found in the database. The CTT ranges listed in the ARS included: an Anti-
Tank Rocket/Grenade Range (54 acres) and the Lake Tholocco Pistol Range (0.9 acres), both
considered closed. The Fort Rucker ARS data was submitted to AEC and compiled into a master

database of Army installations.

The ARS allowed the Army to meet its short-term needs; however, the Army's long-term needs
required a more detailed inventory of its ranges that was not achievable based on the information

in the ARS. For management and budgetary reasons, the Army divided the detailed follow-on

1-3
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inventory into two phases. The Phase 2 Inventory addressed operational ranges, while Phase 3
covered CTT ranges and sites with UXO, DMM, or MC. Malcolm Pirnie, Inc. (MPI) reviewed
the U.S. Army Operational Range Inventory Information/Schedule List and found that a Phase 2
Inventory for Fort Rucker was conducted in the spring of 2001 by AEC. The results of the
operational range inventory delineate the operational range boundaries, while the remainder of

the property was designated as other than operational property by default.

In October 2003, the Phase 3 Inventory was completed for Fort Rucker by MPI. The site visit
was conducted on February 6 and 7, 2002. The Final CTT Range/Site Inventory Report for Fort
Rucker was submitted to AEC in October 2003. Two closed ranges were identified at Fort
Rucker: the Anti-Tank Rocket/Grenade Range and the Lake Tholocco Pistol Range. Additional

information on the results of the Phase 3 Range Inventory is discussed in Sections 2.2 and 3.3.

1.3.2 Site Inspection

The primary goal of the MMRP Sl is to collect the minimum amount of information necessary to
make one of the following decisions: 1) whether a Remedial Investigation/Feasibility Study is
required at a site, 2) whether an immediate response is needed, and 3) whether the site qualifies
for no further action. The installation-wide SI at Fort Rucker will address both MEC as well as
MC issues for the MMRP eligible sites. The secondary goal of the S is to collect information to

develop better Cost to Complete estimates and prioritization for the MMRP eligible sites.

1.4 REPORT ORGANIZATION

This SI has the following sections:

Section 1 — Introduction
Section 2 — Site Description
Section 3 — Data Collection and Document Review Process

Section 4 — Summary of Findings

32
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Section 5 — Conceptual Site Model
Section 6 — Conclusions

The following supporting information and analyses are appended to this HRR:

Archives Searched/Data Sources (Appendix A)
Data Abstracts (Appendix B)
Interview Records (Appendix C)

Munitions Technical Data Sheets (Appendix D)
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2 SITE DESCRIPTION

2.1 INSTALLATION DESCRIPTION

Fort Rucker is located in southeast Alabama, approximately 20 miles northwest of Dothan, in
Dale (majority of the installation) and Coffee Counties (Map 2-1). The installation is
approximately 160 miles east of Mobile, Alabama, 90 miles southwest of Columbus, Georgia, 80
miles southeast of Montgomery, Alabama, 10 miles east of Enterprise, Alabama, and a half-mile
north of Daleville, Alabama. Currently, the installation encompasses nearly 98 square miles of
land comprised of airfields, stagefields and tactical sites, as well as leased land for rotary-wing
pads and fixed-wing airstrips. Fort Rucker is bordered to the north and west by agricultural land,

to the south by the towns of Daleville and Enterprise, and to the east by the town of Ozark.

The current mission of the Army Aviation Center and Fort Rucker, Alabama, is to develop the
aviation force for its worldwide mission. This includes developing concepts, doctrine,
organization, training, leader development, materiel, and soldier requirements. It also provides
resident and nonresident aviation maintenance, logistics and leadership training in support of the
total force and foreign nations for the sustainment of joint and combined aviation operations.
Fort Rucker is the home of Army Aviation, including the 1st Aviation Brigade, Aviation
Training Brigade, Army Aviation Center Noncommissioned Officer Academy and the

Aeromedical Center.

2.2 SITE DESCRIPTIONS

Two MMRP eligible sites were identified on Fort Rucker during the Phase 3 Army CTT Range
Inventory. These sites are the Anti-Tank Rocket/Grenade Range and Lake Tholocco Pistol
Range as illustrated in Map 2-1 and discussed in detail in Section 3.3. The information obtained

and descriptions of these sites that resulted from the Phase 3 Inventory are presented below:
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Anti-Tank Rocket/Grenade Range: The Anti-Tank Rocket/Grenade Range (Restoration
Management Information System (RMIS) Range ID: FTRU-001-R-01) is 54 acres and located
in the southern portion of the installation, northeast of the cantonment area. This area contains a
number of ranges as the Anti-Tank Rocket/Grenade Range site for anti-tank rocket, hand
grenade, rifle grenade, and infiltration course training. Range fans and other ranges extend into
an area identified as the operational range area, which is to the east of the site and is not included
in this HRR. However, these ranges may become closed under decision of the Army and

subsequently included in the SI process.

Seven building/structures lie within the boundaries of the Anti-Tank Rocket/Grenade Range. In
1952, an 18-hole golf course was built over a large portion of the closed range. The golf course
was modified with the construction of nine more holes in 1993, extending the golf course further
into the range. Although no records of ordnance were found indicating the extent of the
munition debris in the area, accounts of personnel encountering ordnance is common for the
Anti-Tank  Rocket/Grenade
Range area. A driving range,
built in 1993, is located on
the eastern side of the former
range, adjacent to a small
berm as shown in Figure 2-1.
A maintenance facility also
resides on the range location
on the west side of the small

berm.

Figure 2-1: Driving Range and Berm Location

Lake Tholocco Pistol Range: The Lake Tholocco Pistol Range (RMIS Range ID: FTRU-001-R-
02) is 0.9 acres and located in a central portion of the installation. The range is situated along the
west side of Lake Tholocco with the firing direction being directed to the south. Munitions fired

at the pistol range were restricted to small arms. Nearby structures include a recreational facility

2-2
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also including water activities. This area is outside the cantonment area and located within a
partially developed area of Fort Rucker. No UXO or DMM have been identified at the Lake
Tholocco Pistol Range; however, MC lead projectiles from small arms have been confirmed at

this site.
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3 DATA COLLECTION AND DOCUMENT REVIEW PROCESS

Several primary sources of information were researched as part of the data collection

effort for the HRR. The types of data included:

1) National and regional archives records groups (RG) search;

2) Installation site visit;

3) Review of administrative records for adjacent Formerly Used Defense Site
(FUDS) properties;

4) Interviews; and

5) Review of Phase 3 Inventory Reports and backup data

3.1 DATA COLLECTION METHODS

3.1.1 National and Regional Archives

Relevant archival record repositories and record groups were selected based on guidance
set forth in the “Technical/Regulatory Guideline for Munitions Response Historical
Records Review,” prepared by the Interstate Technology & Regulatory Council
Unexploded Ordnance Team. Only the record repositories that have historically proved
to be most useful were searched. The archival repositories and RGs which were searched
for this HRR are listed below.

National Archives, National Archives and Records Administration, College Park,
Maryland (MD), and Regional Archives, Atlanta, Georgia

0 RG 74 — Records of the Bureau of Ordnance

0 RG 77— Records of the Office of the Chief of Engineers

o RG 92 — Records of the Office of the Quartermaster General

o RG 107 - Records of the Office of the Secretary of War

o RG 121 — Records of the Public Buildings Service

o RG 153 - Records of the Army Adjutant General’s Office

o RG 156 — Records of the Chief of Ordnance
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o RG 175 — Records of the Chemical Warfare Service

0 RG 269 — Records of the General Service Administration

0 RG 270 - Records of the War Assets Administration

o RG 291 - Records of the Property Management and Disposal Service
0 RG 336 — Records of the Chief of Transportation

o RG 338 - Records of the U.S.Army Command

o RG 393 — Records of the U.S. Army Continental Commands

o RG 407 - Records of the Adjutant General’s Office

3.1.2 Web Search

In addition to the data sources listed above, MPI also conducted research on the Internet

to supplement the archive data and information received from the installation. The list

below presents the web sites that were searched for information on Fort Rucker.

Information collected from the web search is presented in Section 3.2.

— [ ]

http://www-rucker.army.mil/

Department of Defense Archives www.defenselink.mil/pubs/archive.html

Department of Defense Base Structure Report

http://www.defenselink.mil/news/Jun2003/basestructure2003.pdf -

National Imagery and Mapping Agency, Bethesda, MD http://www.nima.mil/

U.S. Army Center of Military History, Fort McNair, Washington, District of

Columbia (D.C.) http://www.army.mil/cmh-pg/

U.S Amy Corps of Engineers Office of History, Alexandria, Virginia (VA)

http://www.hg.usace.army.mil/history/

U.S Armmy Corps of Engineers Topographic Engineering Center , Alexandria, VA

http://www _tec.army.mil/

U.S. Army Military History Institute, Carlisle, Pennsylvania http://carlisle-

www.army.mil/usamhi/

&
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- o U.S. Army Technical Center for Explosives Safety, McAlester, Oklahoma

http://mcalestr-www.army.mil/

o U.S. Army Test and Evaluation Command http://www.atec.army.mil/

e ERIS Database Queries
https://aecwww2.apgea.army.mil/pls/eris/eris.pmain.erishome

3.1.3 Site Visit

A site visit to Fort Rucker was conducted on February 10 and 11, 2004 by Mr. Al Larkins
and Mr. Michael Garnes of MPL. The site visit was conducted to review relevant
installation records to complete the HRR and develop a Conceptual Site Model (CSM)
for Fort Rucker. While on-site, Mr. Larkins and Mr. Garnes reviewed environmental
reports and documents for Fort Rucker, including relevant solid waste management unit
(SWMU) data. Interviews with installation personnel and other sources from the
surrounding community were also conducted. A summary of the applicable information
collected during the site visit is presented in Sections 3.2.1 through 3.2.4. Results of the

interviews are presented in Section 3.2.5.

3.1.4 Existing ASR and FUDS Information Review
Fort Rucker has 19 FUDS associated with the installation; however, none of the FUDS
were located near the two closed range sites to provide any relevant data. Existing ASR

data was not available to extract relevant historical data for the installation.

3.2 ARCHIVAL/HISTORICAL RECORDS COLLECTED

The following subsections present the data collected from the various sources outlined in
Section 3.1. Although additional records may have been reviewed from the sources
presented above, the records listed in this section represent the data that was determined

to be applicable to development of the HRR and CSM at Fort Rucker.
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- 3.2.1 Documents/Reports
Table 3-1 presents a list of documents that provided relevant information for the former

range and training areas within Fort Rucker.

Table 3-1: Summary of documents and relevant information.

Document Name General Munitions Removal MC

History Use Actions
Geophysical Summary Report, SWMU 2D, X X
Closed Sanitary Landfill. Fort Rucker,
Alabama. October 2003. Prepared for the
U.S. Army Corps of Engineers (USACE).
Installation Assessment of Fort Rucker, AL. X X X
February 1982. Prepared for the US Army
Toxic and Hazardous Materials Agency
(USATHMA).
Integrated Natural Resources Management X
Plan 2001-2005 for Fort Rucker, Alabama.
February 2001. Natural Resources Branch
Operations and Maintenance Division
-~ Directorate of Public Works

3.2.2 Archival Records

3.2.2.1 Correspondence (Historic)

e Letter. Subject: Training Aids, Camp Rucker, Alabama. From Colonel, A.G.D.,
Adjutant General L.B. Clapham to Commanding General, Army Ground Forces,
Attention G-3 (Colonel Jones), Post Office Building, Atlanta, Georgia, April 9, 1942.

e Memorandum. Subject: Training Aids. From Major, G.S.C., Secretary General
Staff, R.A. Hewitt to Brigadier General G.V. Franke., Office of the Chief of Staff,
Headquarters, Army Ground Forces, Army War College, Washington D.C., April 15,
1942.

e Letter. Subject: Construction of Training Aids. From Lt. Col., G.S.C., Chief,
Training Branch Stewert Lewis to Commanding Officers, Generals, All Posts and

Stations, November 18, 1942,

e Memorandum. Subject: Training Aids, Cp Maxey, Texas. From G-3, To Gn Engr,
. C/S, AG., February 14, 1943.
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Letter. Subject: Additional Training Aids. From Colonel, Q.M.C., Commanding,
Hall S. Crain, Jr. To Commanding General, Forth Service Command, Atlanta,
Georgia, May 5, 1943.

Letter. Subject: MCA Line Item 217, Industrial and Waste Treatment Facilities,
From Assistant Adjutant General Norman E. Powell, DAC To Commander Army
Training and Doctrine Command, November 30, 1977.

Memorandum. Subject: Military Construction Project Data. Ammo Storage
Facilities. May 1, 1978.

3.2.2.2 Books (Historic)

The Origins of Fort Rucker. Written by Val L. McGee. Published by The Dale
County Historical Society, Inc., Ozark, Alabama. 1987.

3.2.3 Maps/Drawings

Range Area. Ozark Triangular Division Camp, Camp Rucker, Alabama. July 15,
1945.

Ranges and Training Areas. Post Utilities Office, Engineering Section, Camp

Rucker, Alabama. June 26, 1951.
Daleville, Alabama. Army Map Service, Corps of Engineers. February 1952,
Daleville, Alabama. Army Map Service, Corps of Engineers. March 1952.

Ozark, Alabama, Dale County. Army Map Service, Corps of Engineers. March
1952.

Fort Rucker General Layout Plan. Office of Post Engineer, Fort Rucker, Alabama.
November 12, 1952.

Daleville, Alabama, Southwest/4 Ozark 15’ Quadrangle. 1960.
Ozark, Alabama, Northwest /4 Ozark 15 Quadrangle. 1960.
Ozark, Alabama, Northwest /4 Ozark 15° Quadrangle. 1960.
Daleville, Alabama, Southwest /4 Ozark 15° Quadrangle. 1980.

Enterprise Northeast, Alabama. Army Map Service, Corps of Engineers. July 1962.
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e Daleville, Alabama. Army Map Service, Corps of Engineers. February 1963.

Fort Rucker Special Overprint. July 1995.
e Fort Rucker Crash Rescue Map.

e Fort Rucker Golf Clubhouse. Area Engineer-U.S. Army Corps of Engineers, Fort

Rucker, Alabama.

e Fort Rucker Military Installation Map. February 2001.

3.2.4 Photographs/Aerial Photographs
e Camp Rucker, Alabama, 81* Division. March 13, 1943 Aerial Photo. Photo by T/3
Monroe L. Grigg, 164" Signal Photo Company.

e Lake Tholocco. November 17, 1955.

e Aerial View of the Enlisted Men’s housing units under construction. November
1957.

e Camp Rucker and Vicinity. November 1946

3.2.5 Interviews

The following interviews were conducted to collect information for the HRR. In
addition, Mr. John Nocera from MPI visited the Mobile District office for any additional
information regarding the closed ranges at Fort Rucker. Interview records from these

interviews are included in Appendix C.

Fort Rucker Environmental Department — The data collection team interviewed Mr.
Jim Swift, the Installation Restoration Program Manager (IRP), on February 10, 2004.
Mr. Swift has been working at Fort Rucker for approximately 21 years. He provided the
team access to environmental reports pertaining to the current installation. Mr. Ken
Eisele was the primary point of contact (POC) for the Phase 3 Range Inventory and Mr.
Swift the POC for the data collection portion of the SI.

3-6
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Fort Rucker Engineering Department — The data collection team interviewed Mr. Ron
Leatherwood, Head of Master Planning. Mr. Leatherwood has been working at Fort
Rucker for approximately 27 years. He provided the team access to historical and current
installation maps. Mr. Leatherwood also provided direction in obtaining soil boring logs

and utility information near the two CTT sites under investigation.

Fort Rucker Natural Resources Department — The data collection team interviewed
Mr. Delarie Parmer, Chief of Fort Rucker's Natural Resources Branch. Mr. Parmer has
worked on the installation for over 20 years and provided the team with the Integrated
Natural Resources Management Plan and recollected an isolated ordnance incident when
a grenade was found northeast of the Anti-Tank Rocket/Grenade Range area during a
timber sale. The ordnance was later determined by Army personnel to have been brought

to the site through the movement of soil from an unknown location.

Fort Rucker Range Control — The data collection team interviewed Mr. Joe Weber, the
Range Control Officer. Mr. Weber stated the Lake Tholocco Pistol Range closed in
1987, a year after his employment on the installation, due to baffle deterioration, which
resulted in safety concerns. He was not familiar with the Anti-Tank Rocket/Grenade
Range. Mr. Weber could not produce any explosive ordnance disposal incident reports

for either of the two sites.

Fort Rucker Planning Office — The data collection team interviewed Mr. Mike
Maxwell, Chief of Master Planning. Mr. Maxwell has worked on the installation for
almost 30 years and was familiar with previous activities at the former ranges and had in

his possession historic maps and aerials of Fort Rucker.

Fort Rucker Real Property — The data collection team interviewed Ms. Marlene

Reseckler. Ms. Reseckler has worked at the installation for 25 years and has been
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involved with real property for 20 years. Ms. Reseckler identified the construction dates
of the golf course using facility cards. However, she had no information pertaining to the

Lake Tholocco Pistol Range or the Anti-Tank Rocket/Grenade Range.

Fort Rucker Aviation Museum — The data collection team interviewed Mr. Steven
Maxham. Mr. Maxham provided historic arerials of the installation and his knowledge of

the installation. Mr. Maxham had very little information regarding the two ranges.

Ozark-Dale County Public Library — The data collection team visited the local public
library for any additional information regarding Fort Rucker and the two closed ranges.
Some general historical information was available; however, information on ranges used

at the installation was not discussed.

Southern Star Newspaper - The data collection team interviewed Mr. Joe Adams,
Southern Star Newspaper Editor. Mr. Adams has knowledge of historical activities at

Fort Rucker; however, had no information regarding the two closed ranges.

3.3 PHASE 3 ARMY RANGE INVENTORY RESULTS

The purpose of the Closed, Transferring, and Transferred Range/Site Inventory Report
for Fort Rucker, Malcolm Pirnie, October 2003 was to identify CTT ranges/sites that are
not within the operational range training areas of Fort Rucker. A description of the work
conducted during the Phase 3 Range Inventory is presented in Section 1.3.1. Results

from the inventory are presented in the site descriptions detailed in Section 2.2

3.4 SUMMARY OF PREVIOUS INVESTIGATIONS
Based on the data repositories reviewed for the HRR, the following previous
investigations were identified which contained information pertaining to munitions use

and/or relevant environmental data at Fort Rucker.
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Geophysical Summary Report for SWMU 2D - October 2003.

This report documents initial investigation for the limits of waste at the closed sanitary
landfill currently identified as SWMU 2D, located approximately 1.5 miles south and
down gradient of the Anti-Tank Rocket/Grenade Range. Studies are being performed to
provide data on the limits of waste and list potential fill materials to determine the
potential for contamination of the soil/groundwater matrix. Soil boring logs and
groundwater monitoring wells installed in support of this data collection process may
provide insight for the nearby Anti-Tank Rocket/Grenade Range. Soil characterization
and groundwater depths better identify MC migration, and sampling data provides

background data for statistical analysis of downgradient soil and groundwater sampling.

Installation Assessment of Fort Rucker — February 1982

This report was generated by the USATHMA and marked the initial stage of the IRP.
This report consists of a records search conducted in 1979, and the Installation
Assessment Report published in February 1982. In this report, information regarding the
various weapons and artillery training that occurred within the original boundaries of the
installation was briefly mentioned. According to information in this report, Fort Rucker
originally had a target area encircled by a number of various infantry training ranges prior
to 1955. Later it was decided to move all ranges and firing points to the current location

in the northern parcel of the installation.

Integrated Natural Resources Management Plan. - February 2001

This report guides implementation of the natural resources program on Fort Rucker from
2001 through 2005. The program conserves Fort Rucker’s land and natural resources and
helps ensure compliance with related environmental laws and regulations. The document
identifies the major components of the natural habitat and the installation mission to
maintain or make improvements to these areas. Although there are no maps to identify

the location of characterized installation lands, the descriptions provide data used to
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identify these resources, such as the use of tree stands that provide local longleaf pine for
timber sales. Timber is harvested in the location of the Anti-Tank Rocket/Grenade
Range. The Lake Tholocco Pistol Range sits adjacent to Lake Tholocco, a recreational
and training location and also the home of native species of plant and animal. Identifying

these resources identifies potential receptors for MEC and MC migration.

3-10
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4 SUMMARY OF FINDINGS

4.1 INDEPTH CHRONOLOGICAL HISTORY OF INSTALLATION

The U.S. Department of Agriculture (USDA) began acquiring poor farming land in the
1930’s to help alleviate struggling farmers during the Great Depression. The USDA
purchased the land with the intent to convert the land into a game and bird refuge, which
caused local rumors and the nickname “Bear Farm.” Purchased and officially named the
Pea River Land Use Project, the land was soon considered for military occupation. In the
summer of 1940, money was allocated for the construction of the Ozark Triangular
Division Camp. The camp was constructed on 27,996 acres of land. In 1943 the facility

was named Camp Rucker to honor General Edmund Winchester Rucker.

Land was purchased for the construction of present-day Cairns Army Airfield; however,
the installation originally served as an infantry training ground and housed artillery, tank,
anti-aircraft, medical, and quartermaster troops. The end of World War II brought Camp
Rucker to an inactive standby status until conflicts with Korea resulted in the reopening
of the camp for infantry training. In March of 1955, Camp Rucker was officially
designated as the U.S. Army Aviation Center and soon after was a permanent U.S.

military fort and renamed Fort Rucker.

The sixties brought growth to Fort Rucker to accommodate the increasing demands for
trained aviators in response to the greater use of air power in Vietnam. Shell Field
opened m 1965 as a heliport for rotary-wing training to replace the original use as a
fixed-wing airfield. =~ Additional off-post airfields were later acquired totaling

approximately 1,220 acres.

The installation currently occupies approximately 57,772 acres of land with another
1,719 acres leased. Fort Rucker has continued the mission to maintain and operate

facilities and provide services and materiel to support the rotary and fixed-wing pilot for
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Army aviation, basic rotary-wing training for Air Force student pilots, aviation enlisted
specialists, and related test activities. A chronological list of significant historical events

is provided in Table 4.1 below:

Table 4-1: Timeline of Significant Events

I'ime Period | Significant Events

1930-1940 1935: USDA purchases the land from farming
communities.

1940-1950 1940: Pea River Land Use Project is bought by the Army.
1942: Ozark Triangular Division Camp is established.
1943: The installation is renamed Camp Rucker.

1946: The installation is put in inactive standby.

1950-1960 1950: Camp Rucker reopens from inactive standby for the
Korean War.

1955: Camp Rucker is designated the U.S. Army Aviation
Center and becomes a permanent U.S. military installation,
Fort Rucker.

| 1960- present Fort Rucker expands for increased need of trained aviators
during the Vietnam War and maintains mission as an
aviation training center for the Army.

4.2 MMRP SITE FINDINGS

Additional information regarding Fort Rucker, the Anti-Tank Rocket/Grenade Range,
and the Lake Tholocco Pistol Range was obtained through the research performed for this
HRR. As a result of this research, the Anti-Tank Rocket/Grenade Range was shown to
contain a large number of ranges previously not recognized during the Phase 3 Inventory.
The Phase 3 Inventory outlines an area originally calculated as 54 acres; however, after

laying the Anti-Tank Rocket/Grenade Range boundaries into the geographic information
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system, the acreage totaled 66.9 acres. In addition, a 3-acre parcel of land east of the
original area was not originally included in the Phase 3 Inventory that is other than
operational range designated property as shown in Map 4-2, marked in yellow as CTT
Expanded Area. An additional area, the Infiltration/Grenade Range consists of 76.3 acres
of other than operational range area southeast of the Anti-Tank Rocket/Grenade Range
was also identified. This Site was added to the MMRP as a result of the HRR
investigation and was separated from the Anti-Tank Rocket/Grenade Range because of
the geographic separation from the CTT Range Inventory Site location. The original
range area is illustrated in a 1945 map which shows overlapping range fans for 19 ranges
that all generally target a common area within the circle of infantry training ranges.
Many of the ranges identified in the 1945 map are located within the previously identified
operational range area, eliminating these ranges from this HRR investigation. The .22
Caliber Target Butt is a 2.4-acre small arms range located in a central location of the
cantonment area. This range is illustrated on a 1944 map which shows numerous ranges
near the cantonment area. Three grenade and bayonet courts identified as A-Grenade and
Bayonet Court, B-Grenade and Bayonet Court and C-Grenade and Bayonet Court, have
also been identified on the 1944 installation map. The three grenade and bayonet courts
have an area equal to 26.8 acres, 4.6 acres and 7.6 acres respectfully, while the C-
Grenade and Bayonet Court extends an additional 11.9 acres into operational range area.
The MMRP site boundaries were formulated from the Phase 3 Army CTT Range
Inventory and the developments resulting from this HRR process as shown in Map 4-4

and discussed in Section 2.2. The findings are presented below:

4.2.1 Anti-Tank Rocket/Grenade Range

The Anti-Tank Rocket/Grenade Range Site is located northeast of the cantonment area,
over the present day golf course and driving range (Map 4-2) and occupies approximately
66.9 acres of other than operational range designated area. @ The Anti-Tank
Rocket/Grenade Range is made up of three distinct Sub-Sites. The individual Sub-Sites
include: Anti-Tank Rocket Range No. 1 (ATR No. 1), Anti-Tank Grenade Range No.1
(ATG No.l), an Unnamed Range as illustrated in Map 4-2. According to information
presented in the Phase 3 Army CTT Range Inventory, the Anti-Tank Rocket/Grenade

4-3
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training occurred at Fort Rucker from approximately 1942 through 1951. Since range
specific usage dates are not available, it is assumed that the Anti-Tank Rocket/Grenade
Range was used for artillery training during this nine-year period. Although information
regarding the frequency of use was not available, it is assumed, based on information
found in various historical sources (documents, communications, and newspaper articles)

and the climate in this area, that training occurred year round.

The three ranges are part of a large number of ranges found east of the original Range
Inventory Site and are 66.9 acres in size, as shown in Map 4-2. Table 4-2 lists the
acreage for each site. ATR No. 1 is west of Combat Road and located within the present
day golf course. The range is approximately 86.9 acres of land (38.3 acres other than
operational range, including the range fan which points north from apparent firing
locations). ATG No.1, also west of Combat Road, is approximately 36 acres (20.8 acres
other than operational range, including the range fan that overlaps with the fan of ATR
No. 1). Holes 19 and 27 of the golf course run through the fan of this range, which points
northwest from the firing line. The Unnamed Range is west of Combat Road and directly
east of ATR No. 1, partially integrated with ATR No. 1. This range is approximately 7.8

acres and may have been used for similar activities as ATR No. 1.

Table 4-2: Total Anti-Tank Rocket/Grenade Range Acreage

Anti-Tank Rocket:Grenade Range Acreage
ATR No. 1 ATG No. 1 Unnamed Range Total
Range Inventory 54 N/A N/A 54
HRR 38.3 20.8 7.8 66.9
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A visual survey of the Anti-Tank Rocket/Grenade Range resulted in the discovery of a
MIIl practice rifle grenade,
Figure 4-1. The projectile did
not contain explosives;
however, the result of finding
practice ordnance confirms that
this area was used for infantry
training and ordnance still
exists in the range area. Map
4-2 illustrates the location of

this finding.

Figure 4-1: Practice Rifle Grenade

4.2.2 Infiltration/Grenade Range

The Infiltration/Grenade Range is adjacent to, but not contiguous with the Anti-Tank
Rocket/Grenade Range, over the present day driving range (Map 4-2) and occupies
approximately 76.3 acres of other than operational range designated area. The
Infiltration/Grenade Range is made up of three distinct Sub-Sites. The individual Sub-
Sites include: Infiltration Range No. 2 (IFL No. 2), Grenade Range No. 1 (GR No. 1) and
Rifle Grenade Fragmentation Range (RG FRAG) as illustrated in Map 4-2. According to
information presented in the Phase 3 Armmy CTT Range Inventory, the
Infiltration/Grenade training occurred at Fort Rucker from approximately 1942 through
1951. Since range specific usage dates are not available, it is assumed that the
Infiltration/Grenade Range was used for artillery training during this nine-year period.
Although information regarding the frequency of use was not available, it is assumed,
based on information found in various historical sources (documents, communications,

and newspaper articles) and the climate in this area, that training occurred year round.

4-5
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As the Anti-Tank Rocket/Grenade Range is subdivided, the three ranges are part of a
large number of ranges found east of the original Range Inventory Site and are 76.3 acres
in size, as shown in Map 4-2. Table 4-3 lists the acreage for each site. IFL No. 2 is east
of Combat Road and west of ATR No. 1. IFL No. 2 is approximately 1087 acres,
including the range fan that extends to the east across the driving range and into the
operational range designated area; however, 10.2 acres are within the other than
operational range designated area. IFL No. 2 was a live-fire basic training obstacle
course that prepares soldiers for field advancement under enemy fire. GR No. 1 is
approximately 41 acres (30.3 acres other than operational range, based on the blast and
fragmentation radius for a hand grenade in all directions from the throwing point). The
range is located south of IFL No. 2. RG FRAG is approximately 77 acres (35.8 acres
other than operational range, including the blast area perimeter of the central firing

location). This range sits adjacent to GR No. 1, so their blast radius fans intersect.

Table 4-3: Total Infiltration/Grenade Range Acreage

Infiltration Grenade Range Acreage
IFL No. 2 GR No. 1 RG FRAG Total
Range Inventory N/A N/A N/A N/A
HRR 10.2 30.3 35.8 76.3

4.2.3 Lake Tholocco Pistol Range

The Lake Tholocco Pistol Range is 0.9 acres, located in a central portion of the
installation as illustrated in Map 4-1. Lake Tholocco Pistol Range is adjacent to the lake,
with a berm surrounding three sides, and the direction of fire pointing toward the south as
illustrated in Map 4-3. No data was found to determine how often the range was used so

it is assumed that the Lake Tholocco Pistol Range was used year round for small arms
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training during an approximate 36-year period spanning from 1951 through 1987. Based
on a GPS survey of the Lake Tholocco Pistol Range, it was determined to be in the

operational range area and therefore is not eligible under MMRP for further investigation.

4.2.4 .22 Caliber Target Butt

The .22 Caliber Target Butt is 2.4 acres, located in a central portion of the cantonment
area as shown in Map 4-1. Range specific usage dates are not available; however, maps
from 1951 and 1952 display the site area as a golf course, so it is likely the .22 Caliber
Target Butt was used as a range for the duration of WWII. Information regarding the

frequency of use was not available, it is assumed, training occurred year round.

4.2.5 A-Grenade and Bayonet Court

The A-Grenade and Bayonet Court is 26.8 acres, and portion of a set of grenade and
bayonet courts located in a central portion of the cantonment area as shown in Map 4-1.
Range specific usage dates are not available; however, maps from 1951 and 1952 display
the site area as a golf course, so it is likely the A-Grenade and Bayonet Court was used as
a range for the duration of WWIIL. Information regarding the frequency of use was not

available, it is assumed, training occurred year round.

4.2.6 B-Grenade and Bayonet Court

The B-Grenade and Bayonet Court is 4.6 acres, located on the southeast side of the
cantonment area as shown in Map 4-1. Range specific usage dates are not available and
maps from 1951 and 1952 no longer display the site, so it is likely the B-Grenade and
Bayonet Court was used as a range for the duration of WWII. Information regarding the

frequency of use was not available, it is assumed, training occurred year round.

4.2.7 C-Grenade and Bayonet Court
The C-Grenade and Bayonet Court is 7.6 acres, located on the northeast side of the

cantonment area as shown in Map 4-1. The C-Grenade and Bayonet Court is adjacent to

4-7
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the Anti-Tank Rocket/Grenade Range and the Infiltration/Grenade Range; however, only
the 1944 installation map depicts the site and its location. Range specific usage dates are
not available and maps from 1951 and 1952 no longer display the site, so it is likely the
B-Grenade and Bayonet Court was used as a range for the duration of WWIL
Information regarding the frequency of use was not available, it is assumed, training

occurred year round.

4.3 POTENTIAL MEC AND MC

Table 4-4 below presents the potential MEC and the associated MC that are expected to
be found at the Anti-Tank Rocket/Grenade Range, Infiltration/Grenade Range and Lake
Tholocco Pistol Range. This information is based on the findings of the research

conducted for the HRR.

Table 4-4: Summary of Potential MEC and MC

Primary Release | k
Potential MC

Range Potential Munitions . Potential MEC
Mechanism |

2.36” Rocket, M6A1 | Munitions firing Partially/fully Black powder (potassium
M9A1 HEAT potentially from the | functioned nitrate, sulfur, and charcoal)
following weapon projectiles/fuzes, i r '
M I AL MIl Ad ki smokeless powder
Anti-Tank Draciice Discarded (nitrocellulose, DNT,
RiocketCrensile : 2.36” Shoulder- munitions, dibutylphalate,
L7 Fragmsptsien fired rocket and M1 diphenylamine)
Range Malfunctioned .
Rifle with Rifle ole
munitions Perchlorate
Grenade
Attachment FETN

Trinitrotoluene (TNT)
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Range Potential Munitions

M Il Al- MII A4

Practice
M17 Fragmentation

0.30-Cal

Infiltration/

Grenade Range

Primary Release

Mechanism

Munitions firing
potentially from the
following weapon

systems:

M1 Rifle with Rifle
Grenade

Attachment,

Machine Gun

Potential MEC

Partially/fully
functioned

projectiles/fuzes,

Discarded

munitions,

Malfunctioned

munitions

July 2004

Potential MC

Black powder (potassium

nitrate, sulfur, and charcoal)

smokeless powder
(nitrocellulose, DNT,
dibutylphalate,
diphenylamine)

PETN
Trinitrotoluene (TNT)

For the Small Arms: Primary
MC of concern is lead. Other
associated MC less likely to be
of concern may include:
antimony (increases hardness),
arsenic (present in lead),
copper (bullet core alloy), iron
(tips of penetrator rounds),
copper, zinc, magnesium,
strontium (present in tracer
munitions), tin (increases
hardness) and lead
styphnate/lead azide (primer

mixture).
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Primary Release

Potential Munitions Potential MEC
Mechanism |

July 2004

Potential M(

22-cal. Range was N/A Primary MC of concern is
38-cal. restricted to the use lead. Other associated MC
of pistols. less likely to be of concern
Al may include: antimony
Lake Tholocco 9-mm (increases hardness), arsenic
Pistol Range (present in lead), copper
(bullet core alloy), tin
(increases hardness) and lead
| styphnate/lead azide (primer
mixture).
.22-cal. Range was N/A Primary MC of concern is

.22 Caliber
Target Range

restricted to the use

of small arms.

lead. Other associated MC
less likely to be of concern
may include: antimony
(increases hardness), arsenic
(present in lead), copper
(bullet core alloy), tin
(increases hardness) and lead
styphnate/lead azide (primer

mixture).
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Range

A-Grenade and

Bayonet Court

Potential Munitions

M2/MK?2 Hand

Grenade

Primary Release

Mechanism

Hand thrown

Potential MEC

Partially/fully
functioned

grenades/fuzes

July 2004

Potential MC

Black powder (potassium

nitrate, sulfur, and charcoal)

smokeless powder
(nitrocellulose, DNT,
dibutylphalate,
diphenylamine)

FHN
PETN

Trinitrotoluenc (TNT)

B-Grenade and

Bayonet Court

M2/MK2 Hand

Grenade

Hand thrown

Partially/fully
functioned

grenades/fuzes

Black powder (potassium

nitrate, sulfur, and charcoal)

smokeless powder
(nitrocellulose, DNT,
dibutylphalate,
diphenylamine)

FHN
PETN

Trinitrotoluene (TNT)
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Primary Release

Range Potential Munitions ; | Potential MEC ' Potential MC
Mechanism

M2/MK2 Hand Hand thrown Partially/fully Black powder (potassium
Grenade functioned nitrate, sulfur, and charcoal)
grenades/fuzes

smokeless powder

(nitrocellulose, DNT,

C-Grenade and dibutylphalate,
Bayonet Court diphenylamine)

FHN

PETN

Trinitrotoluene (TNT)
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5 CONCEPTUAL SITE MODEL

5.1 ANTI-TANK ROCKET/GRENADE RANGE

5.1.1 MMRP Site Profile

5.1.1.1 Area and Layout

The Anti-Tank Rocket/Grenade Range is a 44-acre parcel located northeast of the
cantonment area of Fort Rucker. The Anti-Tank Rocket/Grenade Range is made up of

three distinct Sub-Sites. The individual Sub-Sites as described in Section 4.2 are:

. ATR No. 1
. ATG No.l1
. Unnamed Range

The detailed layout of the Anti-Tank Rocket/Grenade Range is presented in Map 4-2.

5.1.1.2 Structures

The structures and building located within the Anti-Tank Rocket/Grenade Range include
a 27-hole golf course, which is situated on an approximate 250-acre parcel, most of

which is in the other than operational range designated area.

5.1.1.3 Utilities

The utilities servicing the golf course include electricity, potable water (sprinkler system

and drinking fountains) and wastewater (at isolated locations).

5.1.1.4 Boundaries

The Anti-Tank Rocket/Grenade Range is bound to the north by an airstrip, the Equestrian
Center to the south, the Infiltration/Grenade Range to the east and Andrews Avenue to

the west.
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5.1.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the Anti-Tank Rocket/Grenade Range is patrolled on a regular basis by Fort
Rucker security. The current use of the site as a golf course and driving range presents an
accessibility issue since no restrictions are enforced at the site location. In addition,

hunting and horseback riding is allowed within the Anti-Tank/Grenade Range.

5.1.2 Physical Profile

5.1.2.1 Climate

Fort Rucker is located approximately 25 miles north of the Florida pan-handle and 80
miles north of the Gulf of Mexico, resulting in a warm and humid climate throughout
most of the year. Summer months are long, having an average daily high temperature of
90.5 degrees Fahrenheit (°F); winter is relatively short, having an average daily low
temperature of 37.8°F. The annual average precipitation recorded is 53 inches, with
monthly average peaks as high as 6.49 inches in March and as low as 2.89 inches in
October. Average annual snowfall is less than half an inch. Mean wind direction is east-

southeast at an average of seven miles per hour. Relative humidity is approximately
76%.

5.1.2.2 Geology

The geology of Fort Rucker and the surrounding area is comprised of coastal plain
sediments of Cretaceous and Tertiary age. These deposits primarily consist of
unconsolidated sand and clay units with some limestone, sandstone, and siltstone beds.
Previous investigations have identified, from oldest to youngest, the Ripley, Providence,

Clayton, Nanafalia, Tuscahoma, Hatchetigbee, Tallahatta, and Lisbon Formations as
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present in the stratigraphy of Fort Rucker and the surrounding area. These formations

strike east-west, dip to the south, and have a total thickness of approximately 1,200 feet.

5.1.2.3 Topography

Fort Rucker is located within the Coastal Plains Physiographic Province. The Coastal
Plains Physiographic Province dips seaward, and has a maximum elevation of only a few
hundred feet in the vicinity of Fort Rucker. Localized erosion within this Province
generates significant outcrops
and bluffs of unconsolidated
sediments. The local
topography of the Anti-Tank
Rocket/Grenade Range is
generally flat, as shown in
Figure 5-1; however due to
soil erosion, small bluffs have
formed in portions of the

range area from  the

movement of surface water.

Figure 5-1: Topography of the Current Driving Range (Former
Infiltration/Grenade Range)

5.1.2.4 Soil

The soils of Fort Rucker belong to the Shubata, Cuthbert, Boswell, Eustis, and Ruston
series, and the Lakeland, Eustis, Norfolk, Ruston, and Cuthbert series. The former series
consists of well-drained to poorly-drained soils derived from ridge tops and sides slopes,
and have a clayey subsoil, while the later series contain excessively drained, deep soils
derived from ridge tops and steep side slopes. Surface soils are described as high to
moderate permeable sandy/silty clays, moderate reddish orange to moderate reddish-

brown in color.

5-3
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5.1.2.5 Hydrogeology

At Fort Rucker and the surrounding area three distinct aquifer zones have been identified
within the unconsolidated and consolidated sediments of the subsurface. The Lisbon
aquifer is the uppermost aquifer unit and receives recharge from precipitation. It is
unconfined, and consists of geologic material of the Lisbon, Tallahatta, and Hatchetigbee
Formations. =~ Water levels in the Lisbon aquifer range from ground surface to
approximately 20 feet below grade, and regional groundwater flow is to the south. The

Tuscahoma confining unit separates the Lisbon aquifer from the lower aquifer.

The Nanafalia-Clayton aquifer is the middle aquifer unit and consists of geologic material
of the Nanafalia and Clayton Formations. This aquifer serves as a source of drinking
water for Fort Rucker and surrounding towns. Recharge to the Nanafalia-Clayton aquifer
is to the north of Fort Rucker, where the formations are at the ground surface. Regional
groundwater flow in this aquifer is to the south, with localized cones of depression at Fort
Rucker and surrounding areas as a result of pumping wells. Previous investigations have

reported the transmissivity of the Nanafalia-Clayton aquifer at 7.8 square feet per day.

The Providence-Ripley aquifer is the lower-most aquifer of the area and is composed of
the Providence and Ripley Formations. It is a confined aquifer, and is separated from the
Nanafalia-Clayton aquifer by a confining clay unit. Recharge to this aquifer is to the
north of Fort Rucker, where the formations are at ground surface, and groundwater flow

is to the south.

The Fort Rucker potable water supply is provided by groundwater from the Nanafalia/
Clayton and Providence Sand/Ripley formations. The aquifers retain an abundant water

reserve to supply the needs of Fort Rucker and the surrounding communities.

5-4
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5.1.2.6 Hydrology

Surface water at Fort Rucker occurs in the form of numerous streams and four man-made
lakes. The streams primarily serve as wildlife habitats, and are not used for recreational
or water supply purposes. Lake Tholocco is used for swimming, while Beaver Lake,
Buckhorn Lake, and Ech Lake are used for fishing. None of the lakes are used for water
supply; however, small groundwater supply wells are located near the shore of Lake

Tholocco.

5.1.2.7 Vegetation

The location of the Anti-Tank Rocket/Grenade Range is generally forested; however, the
current land use as a golf course and driving range has cléared portions of the site for
those activities. Vegetation can be classified as new/old field species at the Anti-Tank
Rocket/Grenade Range. The forest contains primarily longleaf pine, shortleaf pine and
mixed hardwood and is fairly undisturbed, having moderate to thick undergrowth with
trees averaging five inches in diameter. Mr. Parmer indicated that logging projects have
taken place in the area, so portions of the land have been cleared to utilize this natural

resource.

5.1.3 Land Use and Exposure Profile

5.1.3.1 Current Land Use/Activities

With the exception of activities that occur at the golf course, the site is an
undeveloped/unused parcel of land. As mentioned above, logging projects have taken
place within the site area. Adjacent land is qualified as operational range property with

the potential to be used by the Army or closed in the future.

5-5
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5.1.3.2 Current Human Receptors

As mentioned previously access to the Anti-Tank Rocket/Grenade Range is restricted to
personnel with access to the base; therefore, human receptors are limited to authorized
installation personnel, to include base housing residents, escorted guests, contractors,
personnel enjoying recreational activities at the golf course and driving range, hunters

and trespassers.

5.1.3.3 Potential Future Land Use

Currently there are no plans for future development of the land for the Anti-Tank
Rocket/Grenade Range. The site area will continue to be used for the golf course.
Remaining forested areas may be accessed for forestation and logging projects for the
installation Natural Resources Department. Other activities that may potentially occur at

the site would include erosion control efforts.

5.1.3.4 Potential Future Human Receptors

Potential future human receptors would include authorized installation personnel, to
include base housing residents, escorted guests, contractors, personnel enjoying

recreational activities at the golf course, hunters and trespassers.

5.1.3.5 Zoning/Land Use Restrictions

There are no specific restrictions associated with the site.

5.1.3.6 Beneficial Resources

Within Fort Rucker there are several streams and forested areas, including the Anti-Tank
Rocket/Grenade Range areas, which are a valuable habitat for many species. Common
passerine birds include the pine warbler, brown-headed nuthatch, red-eyed vireo,

northern cardinal, Carolina wren, American crow, and blue jay. Also common are

5-6
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several woodpeckers, including the downy, red-bellied, pleated and northern flicker.
Other avian residents of Fort Rucker include the wild turkey, chuck-will’s widow, and
several raptors, such as the screech owl and broad-winged, red-tailed, and sharp-shinned
hawks. Species diversity is greater during winter due to migrants and non-breeding
winter residents. There are forest product markets readily available in the Fort Rucker
area and careful planning of timber sales and artificial reforestation provides use of this
resource and preservation of the natural habitat. As mentioned previously, groundwater

is used at Fort Rucker and surrounding communities for private and public use.

5.1.3.7 Demographics/Zoning

Fort Rucker is located within Dale County, Alabama. Dale County is the fourth smallest
county in the state with an area of 563 square miles and a population density of 90.6
people per square mile. The total population of Dale County was 49,186 in 2002; 49,129
in 2000; 49, 633 in 1990; and 47,821 in 1980. Between 1980 and 1990, the average
population growth rate was 0.5%. Of the 18,993 people in the labor force in 1990, 50.7%
were employed in white-collar jobs. The largest industry in Dale County is retail trade,
employing 18.6% of the labor force. The median household annual income in 1999 was

$31,998. Fort Rucker employs a significant workforce in the support of its mission.

5.1.4 [Ecological Profile

5.1.4.1 Habitat Type

Fort Rucker has a diverse habitat that demonstrates the growth of the extreme southern
area of Alabama. Upland forest areas have mixed pine-hardwood forests on moderately
well-drained, mesic sites where mesophytic species predominate. Such forests are
abundantly represented on the reservation in uplands with clay subsoils. Slopes which
are steep (greater than 45 degrees), forested, and dominated by mature hardwood trees
provide habitat which is likely to support some of the less-frequently encountered plants

and animals in southeastern Alabama. On Fort Rucker, a hardwood-dominated mesic
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forest habitat type occurs where mesic (moderate moisture) conditions prevail, such as on
lower slopes, on floors of coves and ravines, and along some smaller permanent
watercourses. Xeric (low moisture) forests consist principally of plants which require
minimal amounts of moisture and which, consequently, can grow in excessively well-
drained soils. In addition, wetlands, ponds, man-made lakes and open fields provide

habitats for a variety of fauna and flora.

5.1.4.2 Degree of Disturbance

Portions of the Anti-Tank Rocket/Grenade Range have been redesigned as a golf course.
At these locations local flora and fauna have been compromised for the development of
the land. Disturbance is moderate because minimal impact has been made to the
surrounding areas. This remaining property is relatively unscathed new/old species
forest; however, surface water drainage from these two locations has caused some soil
erosion and some random debris was identified in the forested areas of the site during the

visual survey.

5.1.4.3 Ecological Receptors

Fort Rucker provides inventory and monitoring for the installation fish and wildlife
management program. Census of game species is required for the establishment of
harvest regulations that allow for sustained use of game species. The State of Alabama
provides the framework within which Fort Rucker must harvest game species. In a few
cases, particularly deer, Fort Rucker imposes more restrictive regulations. All game
harvested must be reported. Combining harvest data with hunter effort provides
information adequate to manage most game species. Every three years, Fort Rucker
collects deer and performs necropsies for a general herd health check. Other species

monitored include turkey, quail, mourning doves, waterfowl and fish populations.

A summary of species that have been observed or potentially could occur at Fort Rucker

that are federal or state-listed, state-protected, or ranked by the Nature Conservancy has
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been compiled, which include 24 species of avian and mammals and 12 species of fish,
reptile and amphibians. Of the federally-listed species, none have been recorded as being
present on the Fort Rucker reservation except for the bald eagle, which is listed as
threatened, and the American alligator, which is listed as threatened only due to its
similarity of appearance to the endangered American crocodile. State-protected species
which have confirmed populations, or have been sighted on the reservation, are the
gopher tortoise, osprey, bald eagle, common ground dove, and southeastern pocket
gopher. A literature search, herbarium records, and an on-site flora survey indicate that
no species listed as endangered or threatened by the U.S. Fish and Wildlife Service has
been recorded. Several former Federal Category 2 species, the incised groovebur, flyer’s
nemesis, Baltzell’s sedge, and Alabama anglepond, may occur on Fort Rucker, but are
not confirmed despite recent surveys. The State of Alabama has no official list of

threatened or endangered plants.

5.1.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors
MC can affect flora and fauna through uptake to biota through the food chain. The direct

relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.

5.1.5 Munitions/Release Profile

5.1.5.1 Munitions Types and Release Mechanisms

Table 5-1 presents a summary of the types of MEC that are expected to exist, at the Anti-
Tank Rocket/Grenade Range, based on information collected for this HRR. Also
presented in this table are the mechanisms by which the MEC were released into the
environment. The typical release mechanisms for the Anti-Tank Rocket/Grenade Range
are: intentional activities such as firing into a target area; and unintentional activities
such as rounds fired falling outside the target area; or rounds discarded for various

reasons at the firing point.
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Table 5-1: Summary of Potential MEC Types — Anti-Tank Rocket/Grenade Range

|

Source Primary Release | 3
Range Potential Munitions | Potential MEC
Area Mechanism
ATR No. 1 | 2.36” Rocket, M6A Munitions firing Partially/fully
MO9A 1 Heat potentially from the functioned
following weapon rockets/fuzes
M17 Fragmentation T -
systems:
MDAl ML 44 2.36 Shoulder-fired
Practice rocket.
MI19A1 WP Smoke
M21 Practice
ATG No.1 | M9 Rifle Grenade Munitions firing Partially/fully
2.36" Rocket, M6AI potentially from the functioned
Anti-Tank following weapon grenades/fuzes and
MO9A1 Heat z L i
Rocket/Grenade systems: rockets/tuzes
Range WELY Eagipaties 2.36 Shoulder-fircd
M II Al- MII A4 rocket and M1 Rifle
Practice with Rifle Grenade
Attachment
Unnamed 2.36” Rocket, M6A | Munitions firing Partially/fully
Range M9AT Heat | potentially from the functioned
following weapon grenades/fuzes and
W17 Bregrannan systems: rockets/fuzes
LS R 2.36 Shoulder-fircd
Practice rocket and M1 Rifle
with Rifle Grenade
Attachment

5-10




Final Historical Records Review July 2004
Fort Rucker, Alabama

5.1.5.2 Maximum Probability Penetration Depth

Table 5-2 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the Anti-Tank Rocket/Grenade Range. These
expected depths were obtained from Engineering Manual 1110-1-4009 Ordnance and
Explosives Response, prepared by USACE and include values for sand, loam, and clay.
These penetration depths are estimated on a worst-case set scenario that assumes that the
impact i1s perpendicular to ground surface and that the ordnance item does not deform

upon impact.

The soils types in the Anti-Tank Rocket/Grenade Range are generally classified as
silty/sandy clay with high permeability. Due to these soil characteristics, penetration
depths may increase because of settlement and erosion. The ordnance items may slowly
descend within the soil matrix if wind or water erosion is present as in the case of the

Anti-Tank Rocket/Grenade Range.

Table 5-2: Summary of Expected MEC Penetration Depths

Depth of Penetration

Ordnance ltem/Weapon (feet-bgs)

Sand ‘ Loam , Clay

MO Rifle Grenade 0.1 0.2 0.2
Frag. Grenade 0.1 0.2 0.2
2.36” Rocket, M6A1 0.4 0.5 0.8

5.1.5.3 MEC Density

Map 4-2 graphically presents the anticipated horizontal extent of MEC in the Anti-Tank
Rocket/Grenade Range. These anticipated extents are based on the activities that
occurred within the Anti-Tank Rocket/Grenade Range. Based upon observations made
and data collected during the HRR process, the Anti-Tank Rocket/Grenade Range is very
likely to contain MEC. Horizontal areas of higher density would be in the forested areas
of the site and also any wash gullies due to the erosion of the soil and potential movement

of ordnance items. Areas where the horizontal extent of MEC is expected to be low
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include the open areas of the golf course and driving range. As a result of the visual
survey, a practice round rifle grenade was discovered at the ground surface, confirming
both the activities at the range and the undisturbed nature of the forest portion of the site

location.

5.1.5.4 MEC Scrap/Fragments

The Anti-Tank Rocket/Grenade Range is likely to contain MEC scrap/fragments since no

documentation of a removal action at Fort Rucker was discovered.

5.1.5.5 Associated Munitions Constituents

MC associated with anti-tank rockets and rifle grenades include black powder (potassium
nitrate, sulfur, and charcoal), smokeless powder (nitrocellulose, DNT, dibutylphalate,
diphenylamine), TNT, FHN, and PETN. No soil samples have been analyzed for
explosives within this area or the surrounding FUDS property for MC, therefore it is not

known whether explosives are present within the Anti-Tank Rocket/Grenade Range.

5.1.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the Anti-Tank Rocket/Grenade Range

include the following:

Erosion: Although much of the Anti-Tank Rocket/Grenade Range is heavily vegetated
the soil characteristics of the site location (sandy/silty clay) and local precipitation cause
high erosion areas where banks and small hills diverge, resulting in the transport of soils

and potentially the movement of MEC and MC contaminated soil.

Soil Disturbance: Since the construction of the golf course at the Anti-Tank
Rocket/Grenade Range, soil disturbance must be considered. In addition, tree logging
projects may also contribute to the disturbance of potentially contaminated soil. Any
surface or subsurface soil disturbance can cause both the transport and migration of MEC

and MC. Subsurface disturbance can lead to the inadvertent off-site transportation of
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MEC. Surface and subsurface disturbances can lead to both transport through off-site
transportation and migration of MC from one environmental media to another (soil to

surface or groundwater or both) through surface water runoff and erosion.

5.1.6 Pathway Analysis

5.1.6.1 MEC

The primary complete exposure pathway for human and ecological receptors is
handle/underfoot tread of surface MEC as shown in Figure 5-2. The potential for a
complete pathway to MEC is expected at the site, due to confirmed presence in locations
within the Anti-Tank Rocket/Grenade Range. However, authorized installation personnel
and base housing residents are required to be educated about the presence and dangers
associated with the MEC located in the area. This education is intended to deter any
activities that would involve interaction with MEC; however, this pathway is still
considered complete. The surface pathway would also remain complete for the trespasser
because there is no guarantee these individuals have been informed of the dangers. As
mentioned earlier, personnel enjoying the recreational activities at the golf course have
the potential to access this location. Since no engineered controls restrict access, the
surface pathway is complete. Any MEC located in the subsurface would be exposed to
receptors during intrusive activities; thercfore, the subsurface pathways are complete for
the authorized installation personnel and escorted contractors and incomplete for the
trespasser because it is unlikely a trespasser would excavate soils and therefore not be

exposed to subsurface MEC.

Surface pathways for biota would be complete, as their movement throughout the Anti-
Tank Rocket/Grenade Range is not restricted. The subsurface pathway would be
incomplete because biota may nest or burrow at the site, and in doing so may come into

contact with MEC.
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5.1.6.2 MC

The MC Pathway Analysis Figure, Figure 5-3, shows several potentially complete
pathways. MC are associated with the inert items used at the Anti-Tank Rocket/Grenade
Range. Components of the munitions items contain metals that with time may leach into
the soil. Metals may penetrate the surface soils. As erosion and runoff are possible at this
site, it is possible for the contaminated soils to migrate to surface waters and sediments.
Receptors of the surface water and surface soils include installation personnel, escorted
visitors, trespassers, and biota. Biota and hunters may both potentially ingest

game/prey/vegetation on site.
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5.2 INFILTRATION/GRENADE RANGE

5.2.1 MMRP Site Profile

5.2.1.1 Area and Layout

The Infiltration/Grenade Range is a 76.3-acre parcel located northeast of the cantonment
area of Fort Rucker adjacent to the Anti-Tank Rocket/Grenade Range. The Anti-Tank
Rocket/Grenade Range is made up of three distinct Sub-Sites. The individual Sub-Sites

as described in Section 4.2 are:

] IFL No. 2

. GR No. 1

. RG FRAG

The detailed layout of the Infiltration/Grenade Range is presented in Map 4-2.

5.2.1.2 Structures

The structures and building located within the Infiltration/Grenade Range include the

driving range that is situated on an 8.5-acre parcel and the maintenance buildings.

5.2.1.3 Utilities

The utilities servicing the driving range include electricity, potable water (sprinkler
system and drinking fountains) and wastewater (at isolated locations). The maintenance

facility has electricity, potable water, wastewater, and telecommunications utilities.

5.2.1.4 Boundaries

The Infiltration/Grenade Range is bound to the north by an airstrip, the Equestrian Center
to the south, the operational range area to the east and the Anti-Tank Rocket/Grenade

Range to the west.
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5.2.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the Infiltration/Grenade Range is patrolled on a regular basis by Fort Rucker
security. The current uses of the site as a maintenance facility and a driving range
presents an accessibility issue since no restrictions are enforced at the site location. In

addition, hunting and horseback riding is allowed within the Infiltration/Grenade Range.

5.2.2 Physical Profile
The Infiltration/Grenade Range has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.2.2.1 Climate

General climate information specific to Fort Rucker is located in Section 5.1.2.1.

5.2.2.2 Geology

General geologic information specific to Fort Rucker is located in Section 5.1.2.2.

5.2.2.3 Topography

General topographic information specific to Fort Rucker is located in Section 5.1.2.3.

5.2.2.4 Soil

General soil characterization specific to Fort Rucker is located in Section 5.1.2.4.
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5.2.2.5 Hydrogeology

General information regarding hydrogeology specific to Fort Rucker is located in Section

5.1.2.5.

5.2.2.6 Hydrology

General information regarding hydrology specific to Fort Rucker is located in Section

5.1.2.6.

5.2.2.7 Vegetation

General information regarding vegetation specific to Fort Rucker is located in Section

5.1.2.7.

5.2.3 Land Use and Exposure Profile
The Infiltration/Grenade Range has similar characteristics to the Anti-Tank

Rocket/Grenade Range due to the Site proximity.

5.2.3.1 Current Land Use / Activities

With the exception of activities that occur at the driving range, the site is an
undeveloped/unused parcel of land. In addition, a maintenance shop with a small storage
yard has been constructed west of the driving range, adjacent to the small earthen berm,
the only remaining former structure. As mentioned above, logging projects have taken
place within the site area. Adjacent land is qualified as operational range property with

the potential to be used by the Army or closed in the future.

5.2.3.2 Current Human Receptors

As mentioned previously access to the Infiltration/Grenade Range is restricted to

personnel with access to the base; therefore, human receptors are limited to authorized
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installation personnel, to include base housing residents, escorted guests, contractors,

personnel enjoying recreational activities at the driving range, hunters and trespassers.

5.2.3.3 Potential Future Land Use

Currently there are no plans for future development of the land for the
Infiltration/Grenade Range. The site area will continue to be used for the driving range
and the maintenance facility. Remaining forested areas may be accessed for forestation
and logging projects for the installation Natural Resources Department. Other activities

that may potentially occur at the site would include erosion control efforts.

5.2.3.4 Potential Future Human Receptors

Potential future human receptors would include authorized installation personnel, to
include base housing residents, escorted guests, contractors, personnel enjoying

recreational activities at the driving range, hunters and trespassers.

5.2.3.5 Zoning/Land Use Restrictions

There are no specific restrictions associated with the site.

5.2.3.6 Beneficial Resources

General information regarding beneficial resources specific to Fort Rucker is located in
Section 5.1.3.6.

5.2.3.7 Demographics/Zoning

General information regarding demographics/zoning specific to Fort Rucker is located in
Section 5.1.3.7.
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5.2.4 Ecological Profile
The Infiltration/Grenade Range has similar characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.2.4.1 Habitat Type

General information regarding habitat type specific to Fort Rucker is located in Section

5.1.4.1.

5.2.4.2 Degree of Disturbance

Portions of the Anti-Tank Rocket/Grenade Range have been redesigned as a driving
range. At these locations local flora and fauna have been compromised for the
development of the land. Disturbance is moderate because minimal impact has been
made to the surrounding areas. This remaining property is relatively unscathed new/old
species forest; however, surface water drainage from these two locations has caused some
soil erosion and some random debris was identified in the forested areas of the site during

the visual survey.

5.2.4.3 Ecological Receptors

General information regarding ecological receptors specific to Fort Rucker is located in
Section 5.1.4.3.

5.2.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors

MC can affect flora and fauna through uptake to biota through the food chain. The direct
relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.
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5.2.5 Munitions/Release Profile

5.2.5.1 Munitions Types and Release Mechanisms

Table 5-3 presents a summary of the types of MEC that are expected to exist, at the
Infiltration/Grenade Range, based on information collected for this HRR. Also presented
in this table are the mechanisms by which the MEC were released into the environment.
The typical release mechanisms for the Infiltration/Grenade Range are: intentional
activities such as firing into a target area; and unintentional activities such as rounds fired

falling outside the target area; or rounds discarded for various reasons at the firing point.

Table 5-3: Summary of Potential MEC Types — Infiltration/Grenade Range

| Primary Release |

Source
Range Potential Munitions
Area

Mechanism

Potential MEC

IFL No. 2 Small Arms ammo Machine Gun N/A
.30-Cal
GR No. | M2/MK2 Hand Grenade | N/A Partially/fully
functioned
Infiltration/ grenades/fuzes
Grenade Range
' RG FRAG | M17 Fragmentation Munitions Firing Partially/fully
M I Al- MII A4 potentially from the functioned
Prastice following weapon grenades/fuzes

systcms:

M1 Rifle with Rifle

Grenade Attachment
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5.2.5.2 Maximum Probability Penetration Depth

Table 5-4 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the Infiltration/Grenade Range. These expected
depths were obtained from Engineering Manual 1110-1-4009 Ordnance and Explosives
Response, prepared by USACE and include values for sand, loam, and clay. These
penetration depths are estimated on a worst-case set scenario that assumes that the impact
is perpendicular to ground surface and that the ordnance item does not deform upon

impact.

The soils types in the Infiltration/Grenade Range are generally classified as silty/sandy
clay with high permeability. Due to these soil characteristics, penetration depths may
increase because of settlement and erosion. The ordnance items may slowly descend
within the soil matrix if wind or water erosion is present as in the case of the

Infiltration/Grenade Range.

Table 5-4: Summary of Expected MEC Penetration Depths

Depth of Penetration
Ordnance ltem/Weapon (feet-bgs)
Sand

' Clay

Loam

Hand Grenade 0.0
MO Rifle Grenade 0.1 0.2 0.2
Frag. Grenade 0.1 0.2 0.2

5.2.5.3 MEC Density

Map 4-2 graphically presents the anticipated horizontal extent of MEC in the
Infiltration/Grenade Range. These anticipated extents are based on the activities that
occurred within the Infiltration/Grenade Range. Based upon observations made and data
collected during the HRR process, the Infiltration/Grenade Range is very likely to contain

MEC. Horizontal areas of higher density would be in the forested areas of the site and
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also any wash gullies due to the erosion of the soil and potential movement of ordnance
items. Areas where the horizontal extent of MEC is expected to be low include the open
areas of the golf course and driving range. As a result of the visual survey, a practice
round rifle grenade was discovered at the ground surface, confirming both the activities at

the range and the undisturbed nature of the forest portion of the site location.

5.2.5.4 MEC Scrap/Fragments

The Infiltration/Grenade Range is likely to contain MEC scrap/fragments since no

documentation of a removal action at Fort Rucker was discovered.

5.2.5.5 Associated Munitions Constituents

MC associated with rifle and hand grenades include black powder (potassium nitrate,
sulfur, and charcoal), smokeless powder (nitrocellulose, DNT, dibutylphalate,
diphenylamine), TNT, FHN, and PETN. No soil samples have been analyzed for
explosives within this area or the surrounding FUDS property for MC, therefore it is not

known whether explosives are present within the Infiltration/Grenade Range.

The primary MC of concern associated with the IFL No. 2 is lead. Other MCs of concern
include: antimony and tin which increase the hardness of bullets; arsenic present in lead;
copper as present in the bullet core alloy; copper and zinc, which are present in the jacket
alloy; the tips of penetrator rounds contain iron; copper; zinc, strontium, and magnesium,
which are present in tracer munitions; and lead styphnate/lead azide, which are in the

primer mixture.

5.2.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the Infiltration/Grenade Range include

the following:
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Erosion: Although much of the Infiltration/Grenade Range is heavily vegetated the soil
characteristics of the site location (sandy/silty clay) and local precipitation cause high
erosion areas where banks and small hills diverge, resulting in the transport of soils and

potentially the movement of MEC and MC contaminated soil.

Soil Disturbance: Since the construction of the golf course, driving range and
maintenance facility at the Infiltration/Grenade Range, soil disturbance must be
considered. In addition, tree logging projects may also contribute to the disturbance of
potentially contaminated soil. Any surface or subsurface soil disturbance can cause both
the transport and migration of MEC and MC. Subsurface disturbance can lead to the
inadvertent off-site transportation of MEC. Surface and subsurface disturbances can lead
to both transport through off-site transportation and migration of MC from one
environmental media to another (soil to surface or groundwater or both) through surface

water runoff and erosion.

5.2.6 Pathway Analysis

5.2.6.1 MEC

The primary complete exposure pathway for human and ecological receptors is
handle/underfoot tread of surface MEC as shown in Figure 5-4. The potential for a
complete pathway to MEC is expected at the site, due to confirmed presence in locations
within the Infiltration/Grenade Range. However, authorized installation personnel and
base housing residents are required to be educated about the presence and dangers
associated with the MEC located in the area. This education is intended to deter any
activities that would involve interaction with MEC; however, this pathway is still
considered complete. The surface pathway would also remain complete for the trespasser
because there is no guarantee these individuals have been informed of the dangers. As
mentioned earlier, personnel enjoying the recreational activities at the driving range have
the potential to access this location. Since no engineered controls restrict access, the
surface pathway is complete. Any MEC located in the subsurface would be exposed to

receptors during intrusive activities; therefore, the subsurface pathways are complete for
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the authorized installation personnel and escorted contractors and incomplete for the
trespasser because it is unlikely a trespasser would excavate soils and therefore not be

exposed to subsurface MEC.

Surface pathways for biota would be complete, as their movement throughout the
Infiltration/Grenade Range is not restricted. @ The subsurface pathway would be
potentially complete because biota may nest or burrow at the site, and in doing so may

come into contact with MEC.

5.26.2 MC

The MC Pathway Analysis Figure, Figure 5-5, shows several potentially complete
pathways. MC are associated with the inert items used at the Infiltration/Grenade Range.
Components of the munitions items contain metals that with time may leach into the soil.
Metals may penetrate the surface soils. As erosion and runoff are possible at this site, it is
possible for the contaminated soils to migrate to surface waters and sediments. Receptors
of the surface water and surface soils include installation personnel, escorted visitors,
trespassers, and biota. Biota and hunters may both potentially ingest

game/prey/vegetation on site.
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5.3 LAKE THOLOCCO PISTOL RANGE
Based on a GPS survey of the site, it has been determined that the Lake Tholocco Pistol
Range is within the current boundaries of Fort Rucker’s operational range area. The site
is therefore not eligible under the MMRP and will not be investigated further at this time.
——
——
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5.4 .22 CALIBER TARGET BuTtT

5.4.1 MMREP Site Profile

5.4.1.1 Area and Layout

The .22 Caliber Target Butt is a 2.4-acre parcel located within a central location of the
cantonment arca of Fort Rucker, Map 4-5.. The .22 Caliber Target Butt has not been
surveyed at this time due to the discovery of this site after the initial phase of the HRR
process, which includes the site investigation. Subsequent information resulting from the

SI investigation will be incorporated into the SI report that identifies this area.

5.4.1.2 Structures

Information regarding the structures at the .22 Caliber Target Butt is not available. This

information will be updated and included in the SI report.

54.1.3 Utilities

Information regarding utilities at the .22 Caliber Target Butt is not available. This

information will be updated and included in the SI report.

5.4.1.4 Boundaries

Boundaries have not yet been identified for the .22 Caliber Target Butt.

5.4.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the .22 Caliber Target Butt is patrolled on a regular basis by Fort Rucker
security. The current uses of the site as a golf course presents an accessibility issue since

no restrictions are enforced at the site location.
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5.4.2 Physical Profile
The .22 Caliber Target Butt has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.4.2.1 Climate

General climate information specific to Fort Rucker is located in Section 5.1.2.1.

54.2.2 Geology

General geologic information specific to Fort Rucker is located in Section 5.1.2.2.

5.4.2.3 Topography

General topographic information specific to Fort Rucker is located in Section 5.1.2.3.

54.24 Soil

General soil characterization specific to Fort Rucker is located in Section 5.1.2.4.

54.2.5 Hydrogeology

General information regarding hydrogeology specific to Fort Rucker is located in Section
5.1.2.5.

5.4.2.6 Hydrology

General information regarding hydrology specific to Fort Rucker is located in Section
5.1.2.6.
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5.4.2.7 Vegetation

General information regarding vegetation specific to Fort Rucker is located in Section
5.1.2.7.

5.4.3 Land Use and Exposure Profile
The .22 Caliber Target Butt was not identified until the Draft HRR was completed
therefore no data is available at this time. This information will be updated and included

in the SI report.

5.4.3.1 Current Land Use / Activities

Information regarding current land use/activites at the .22 Caliber Target Butt is not
available. Adjacent land is qualified as operational range property with the potential to be

used by the Army or closed in the future.

5.4.3.2 Current Human Receptors

Information regarding current human receptors at the .22 Caliber Target Butt is not

available. This information will be updated and included in the SI report.

5.4.3.3 Potential Future Land Use

Information regarding potential future land use at the .22 Caliber Target Butt is not

available. This information will be updated and included in the SI report.

5.4.3.4 Potential Future Human Receptors

Information regarding potential future human receptors at the .22 Caliber Target Butt is

not available. This information will be updated and included in the SI report.
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5.4.3.5 Zoning/Land Use Restrictions

Information regarding zoning/land use restrictions at the .22 Caliber Target Butt is not

available. This information will be updated and included in the SI report.

5.4.3.6 Beneficial Resources

General information regarding beneficial resources specific to Fort Rucker is located in

Section 5.1.3.6.

5.4.3.7 Demographics/Zoning

General information regarding demographics/zoning specific to Fort Rucker is located in

Section 5.1.3.7.

5.4.4 Ecological Profile
The .22 Caliber Target Butt has similar characteristics to the Anti-Tank Rocket/Grenade

Range due to the Site proximity.

5.4.4.1 Habitat Type

General information regarding habitat type specific to Fort Rucker is located in Section

5.14.1.

5.4.4.2 Degree of Disturbance

Information regarding the degree of disturbance of the .22 Caliber Target Butt is not

available. This information will be updated and included in the SI report.
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5.4.4.3 Ecological Receptors

General information regarding ecological receptors specific to Fort Rucker is located in

Section 5.1.4.3.

5.4.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors

MC can affect flora and fauna through uptake to biota through the food chain. The direct
relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.

5.4.5 Munitions/Release Profile

5.4.5.1 Munitions Types and Release Mechanisms

Table 5-5 presents a summary of the types of MEC that are expected to exist, at the
Infiltration/Grenade Range, based on information collected for this HRR. Also presented
in this table are the mechanisms by which the MEC were released into the environment.
The typical release mechanisms for the .22 Caliber Target Butt are: intentional activities
such as firing into a target area; and unintentional activities such as rounds fired falling

outside the target area; or rounds discarded for various reasons at the firing point.

Table 5-5: Summary of Potential MEC Types — .22 Caliber Target Butt

Source ; " Primary Release ; 3
Range Potential Munitions Potential MEC

' Area Mechanism
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Source |  Primary Release

Potential Munitions | Potential MEC

Area Mechanism

.22 Caliber .22 Caliber | Small Arms ammo Handgun or rifle N/A

Target Butt Target Butt 99-Cal

5.4.5.2 Maximum Probability Penetration Depth

Table 5-6 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the .22 Caliber Target Butt. These expected depths
were obtained from Engineering Manual 1110-1-4009 Ordnance and Explosives
Response, prepared by USACE and include values for sand, loam, and clay. These
penetration depths are estimated on a worst-case set scenario that assumes that the impact
is perpendicular to ground surface and that the ordnance item does not deform upon
impact. However, the guidance documents do not apply to small arms. The .22 Caliber
Target Butt was designed so that the small arms ammunition fired at the range would

have impacted either the baffle system or a berm behind the targets.

Only small arms ammunition were used at the site. The .22 Caliber Target Butt was
designed so that the small arms ammunition fired at the range would have impacted either
the baffle system or a berm behind the targets. As such, the maximum probability

penetration depth is zero to .2 feet bgs.

Table 5-6: Summary of Expected MEC Penetration Depths

Depth of Penetration
Ordnance ltem/Weapon (feet-hgs)

Sand | Loam
.22 Caliber Handgun or rifle 0.1 0.2 0.2
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5.4.5.3 MEC Density

A visual survey has not been conducted at this time to determine anticipated locations of
items containing MEC at the .22 Caliber Target Butt; however, it is unlikely the site

contains items with MEC because the site was restricted to small arms.

5.4.5.4 MEC Scrap/Fragments

The .22 Caliber Target Butt is not likely to contain MEC scrap/fragments since no
documentation suggests the use of the site for items potentially containing MEC. The .22

Caliber Target Butt was restricted to small arms ammunition.

5.4.5.5 Associated Munitions Constituents

The primary MC of concern associated with the .22 Caliber Target Butt is lead. Other
MCs of concern include: antimony and tin which increase the hardness of bullets; arsenic
present in lead; copper as present in the bullet core alloy; copper and zinc, which are

present in the jacket alloy; and lead styphnate/lead azide, which are in the primer mixture.

5.4.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the .22 Caliber Target Butt are not

available until a visual survey of the site has been completed.

5.4.6 Pathway Analysis

54.6.1 MEC

Information regarding potential pathway analysis for items containing MEC at the .22
Caliber Target Butt is not available. This site was identified after the Draft HRR was
released; therefore, no data has been collected to confirm or deny the presence of items

containing MEC. The Pathway Analysis will be updated and included in the SI report.
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5462 MC

Information regarding potential pathway analysis for items containing MC at the .22
Caliber Target Butt is not available. The Pathway Analysis will be updated and included
in the Sl report.
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5.5 A — GRENADE AND BAYONET COURT

5.5.1 MMRP Site Profile

5.5.1.1 Area and Layout

The A-Grenade and Bayonet Court is a 26.8-acre parcel located within a central location
of the cantonment area of Fort Rucker, Map 4-5. The A-Grenade and Bayonet Court has
not been surveyed at this time due to the discovery of this site after the initial phase of the
HRR process, which includes the site investigation. Subsequent information resulting

from the SI investigation will be incorporated into the SI report that identifies this area.

5.5.1.2 Structures

Information regarding structures within the vicinity of the A-Grenade and Bayonet Court

is not available. This information will be updated and included in the SI report.

5.5.1.3 Utilities

Information regarding utilities at the A-Grenade and Bayonet Court is not available. This

information will be updated and included in the SI report.

5.5.1.4 Boundaries

Boundaries have not been identified for the A-Grenade and Bayonet Court. This

information will be updated and included in the SI report.

55.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the A-Grenade and Bayonet Court is patrolled on a regular basis by Fort
Rucker security. The current uses of the site as a golf course presents an accessibility

issue since no restrictions are enforced at the site location.
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5.5.2 Physical Profile
The A-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.5.2.1 Climate

General climate information specific to Fort Rucker is located in Section 5.1.2.1.

5.5.2.2 Geology

General geologic information specific to Fort Rucker is located in Section 5.1.2.2.

5.5.2.3 Topography

General topographic information specific to Fort Rucker is located in Section 5.1.2.3.

5.5.2.4 Soil

General soil characterization specific to Fort Rucker is located in Section 5.1.2.4.

5.5.2.5 Hydrogeology

General information regarding hydrogeology specific to Fort Rucker is located in Section
5.1.2.5.

5.5.2.6 Hydrology

General information regarding hydrology specific to Fort Rucker is located in Section
5.1.2.6.
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5.5.2.7 Vegetation

General information regarding vegetation specific to Fort Rucker is located in Section

5.1.2.7.

5.5.3 Land Use and Exposure Profile
The A-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.5.3.1 Current Land Use / Activities

Information regarding current land use/activites at the A- Grenade and Bayonet Court is
not available. Adjacent land is qualified as operational range property with the potential
to be used by the Army or closed in the future. This information will be updated and
included in the SI report.

5.5.3.2 Current Human Receptors

Information regarding current human receptors at the A-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.5.3.3 Potential Future Land Use

Information regarding potential future land use at the A-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.5.3.4 Potential Future Human Receptors

Information regarding potential future human receptors at the A-Grenade and Bayonet

Court is not available. This information will be updated and included in the SI report.
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5.5.3.5 Zoning/Land Use Restrictions

Information regarding zoning/land use restrictions at the A-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.5.3.6 Beneficial Resources

General information regarding beneficial resources specific to Fort Rucker is located in

Section 5.1.3.6.

5.5.3.7 Demographics/Zoning

General information regarding demographics/zoning specific to Fort Rucker is located in

Section 5.1.3.7.

5.5.4 Ecological Profile
The A-Grenade and Bayonet Court has similar characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.5.4.1 Habitat Type

General information regarding habitat type specific to Fort Rucker is located in Section

5.14.1.

5.5.4.2 Degree of Disturbance

Information regarding the degree of disturbance of the A-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.
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5.5.4.3 Ecological Receptors

General information regarding ecological receptors specific to Fort Rucker is located in

Section 5.1.4.3.

5.5.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors

MC can affect flora and fauna through uptake to biota through the food chain. The direct
relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.

5.5.5 Munitions/Release Profile

5.5.5.1 Munitions Types and Release Mechanisms

Table 5-7 presents a summary of the types of MEC that are expected to exist, at the A-
Grenade and Bayonet Court, based on information collected for this HRR. Also
presented in this table are the mechanisms by which the MEC were released into the
environment. The typical release mechanisms for the A-Grenade and Bayonet Court are:
intentional activities such as thrown into a target area; and unintentional activities such as
rounds thrown outside the target area; or rounds discarded for various reasons at the

bunker.
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Table 5-7: Summary of Potential MEC Types — A-Grenade and Bayonet Court

( Source Primary Release

Range Potential Munitions | | Potential MEC
Area | | Mechanism
A-Grenade | M2/MK2 Hand Grenade | N/A Partially/fully
A-Grenade and | and functioned
Bayonet Court | Bayonect grenades/fuzes
Court

5.5.5.2 Maximum Probability Penetration Depth

Table 5-8 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the A-Grenade and Bayonet Court. These expected
depths were obtained from Engineering Manual 1110-1-4009 Ordnance and Explosives
Response, prepared by USACE and include values for sand, loam, and clay. These
penetration depths are estimated on a worst-case set scenario that assumes that the impact
is perpendicular to ground surface and that the ordnance item does not deform upon

impact.

The soils types in the A-Grenade and Bayonet Court are generally classified as
silty/sandy clay with high permeability. Due to these soil characteristics, penetration
depths may increase because of settlement and erosion. The ordnance items may slowly
descend within the soil matrix if wind or water erosion is present as in the case of the A-

Grenade and Bayonet Court.

Table 5-8: Summary of Expected MEC Penetration Depths

Depth of Penetration
Ordnance Item/Weapon __(feet-bgs)

s |
| Sand | Loam |

| Hand Grenade 0.0 0.0 0.0
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5.5.5.3 MEC Density

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the A-Grenade and Bayonet Court.

5.5.5.4 MEC Scrap/Fragments

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the A-Grenade and Bayonet Court.

5.5.5.5 Associated Munitions Constituents

MC associated with hand grenades include black powder (potassium nitrate, sulfur, and
charcoal), smokeless powder (nitrocellulose, DNT, dibutylphalate, diphenylamine), TNT,
FHN, and PETN. No soil samples have been analyzed for explosives within this area or
the surrounding FUDS property for MC, therefore it is not known whether explosives are
present within the A-Grenade and Bayonet Court.

5.5.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the A-Grenade and Bayonet Court are

not available until a visual survey of the site has been completed.

5.5.6 Pathway Analysis

5.5.6.1 MEC

Information regarding potential pathway analysis for items containing MEC at the A-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.
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5562 MC

Information regarding potential pathway analysis for items containing MC at the A-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.
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5.6 B —GRENADE AND BAYONET COURT

5.6.1 MMRP Site Profile

5.6.1.1 Area and Layout

The B-Grenade and Bayonet Court is a 4.6-acre parcel located within a central location of
the cantonment area of Fort Rucker, Map 4-5.. The B-Grenade and Bayonet Court has
not been surveyed at this time due to the discovery of this site after the initial phase of the
HRR process, which includes the site investigation. Subsequent information resulting

from the SI investigation will be incorporated into the SI report that identifies this area.

5.6.1.2 Structures

Information regarding structures within the vicinity of the B-Grenade and Bayonet Court

is not available. This information will be updated and included in the SI report.

5.6.1.3 Utilities

Information regarding utilities at the B-Grenade and Bayonet Court is not available. This

information will be updated and included in the SI report.

5.6.1.4 Boundaries

Boundaries have not been identified for the B-Grenade and Bayonet Court. This

information will be updated and included in the SI report.

5.6.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the B-Grenade and Bayonet Court is patrolled on a regular basis by Fort
Rucker security. The current uses of the site as a golf course presents an accessibility

1ssue since no restrictions are enforced at the site location.
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5.6.2 Physical Profile
The B-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.6.2.1 Climate

General climate information speciftc to Fort Rucker is located in Section 5.1.2.1.

5.6.2.2 Geology

General geologic information specific to Fort Rucker is located in Section 5.1.2.2.

5.6.2.3 Topography

General topographic information specific to Fort Rucker is located in Section 5.1.2.3.

5.6.2.4 Soil

General soil characterization specific to Fort Rucker is located in Section 5.1.2.4.

5.6.2.5 Hydrogeology

General information regarding hydrogeology specific to Fort Rucker is located in Section
5.1.2.5.

5.6.2.6 Hydrology

General information regarding hydrology specific to Fort Rucker is located in Section

5.1.2.6.
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5.6.2.7 Vegetation

General information regarding vegetation specific to Fort Rucker is located in Section

5.1.2.7.

5.6.3 Land Use and Exposure Profile
The B-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.6.3.1 Current Land Use / Activities

Information regarding current land use/activites at the B-Grenade and Bayonet Court is
not available. Adjacent land is qualified as operational range property with the potential
to be used by the Army or closed in the future. This information will be updated and
included in the SI report.

5.6.3.2 Current Human Receptors

Information regarding current human receptors at the B-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.6.3.3 Potential Future Land Use

Information regarding potential future land use at the B-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.6.3.4 Potential Future Human Receptors

Information regarding potential future human receptors at the B-Grenade and Bayonet

Court is not available. This information will be updated and included in the SI report.
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5.6.3.5 Zoning/Land Use Restrictions

Information regarding zoning/land use restrictions at the B-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.6.3.6 Beneficial Resources

General information regarding beneficial resources specific to Fort Rucker is located in

Section 5.1.3.6.

5.6.3.7 Demographics/Zoning

General information regarding demographics/zoning specific to Fort Rucker is located in

Section 5.1.3.7.

5.6.4 Ecological Profile
The B-Grenade and Bayonet Court has similar characteristics to the Anti-Tank

Rocket/Grenade Range due to the Site proximity.

5.6.4.1 Habitat Type

General information regarding habitat type specific to Fort Rucker is located in Section

5.1.4.1.

5.6.4.2 Degree of Disturbance

Information regarding the degree of disturbance of the B-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.
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5.6.4.3 Ecological Receptors

General information regarding ecological receptors specific to Fort Rucker is located in

Section 5.1.4.3.

5.6.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors

MC can affect flora and fauna through uptake to biota through the food chain. The direct
relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.

5.6.5 Munitions/Release Profile

5.6.5.1 Munitions Types and Release Mechanisms

Table 5-9 presents a summary of the types of MEC that are expected to exist, at the B-
Grenade and Bayonet Court, based on information collected for this HRR. Also
presented in this table are the mechanisms by which the MEC were released into the
environment. The typical release mechanisms for the B-Grenade and Bayonet Court are:
intentional activities such as thrown into a target area; and unintentional activities such as
rounds thrown outside the target area; or rounds discarded for various reasons at the

bunker.
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Table 5-9: Summary of Potential MEC Types — B-Grenade and Bayonet Court

Source Primary Release ]
Range ‘i Potential Munitions | Potential MEC

Area l Mechanism

A-Grenade | M2/MK2 Hand Grenade | N/A Partially/fully
B-Grenade and | and | functioned
Bayonet Court | Bayonet grenades/fuzes
Court

5.6.5.2 Maximum Probability Penetration Depth

»

Table 5-10 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the B-Grenade and Bayonet Court. These expected
depths were obtained from Engineering Manual 1110-1-4009 Ordnance and Explosives
Response, prepared by USACE and include values for sand, loam, and clay. These
penetration depths are estimated on a worst-case set scenario that assumes that the impact
is perpendicular to ground surface and that the ordnance item does not deform upon

impact.

The soils types in the B-Grenade and Bayonet Court are generally classified as
silty/sandy clay with high permeability. Due to these soil characteristics, penetration
depths may increase because of settlement and erosion. The ordnance items may slowly
descend within the soil matrix if wind or water erosion is present as in the case of the B-

Grenade and Bayonet Court.

Table 5-10: Summary of Expected MEC Penetration Depths

Depth of Penetration
Ordnance ltem/Weapon ¢ (feet-bgs)

Sand Loam \
Hand Grenade 0.0 0.0 0.0
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5.6.5.3 MEC Density

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the B-Grenade and Bayonet Court.

5.6.5.4 MEC Scrap/Fragments

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the B-Grenade and Bayonet Court.

5.6.5.5 Associated Munitions Constituents

MC associated with hand grenades include black powder (potassium nitrate, sulfur, and
charcoal), smokeless powder (nitrocellulose, DNT, dibutylphalate, diphenylamine), TNT,
FHN, and PETN. No soil samples have been analyzed for explosives within this area or
the surrounding FUDS property for MC, therefore it is not known whether explosives are

present within the B-Grenade and Bayonet Court.

5.6.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the B-Grenade and Bayonet Court are

not available until a visual survey of the site has been completed.

5.6.6 Pathway Analysis

5.6.6.1 MEC

Information regarding potential pathway analysis for items containing MEC at the B-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.
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5.6.6.2 MC

Information regarding potential pathway analysis for items containing MC at the B-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.

5-53



Final Historical Records Review July 2004 Z 0 é
Fort Rucker, Alabama

5.7 C —GRENADE AND BAYONET COURT

5.7.1 MMRP Site Profile

5.7.1.1 Area and Layout

The C-Grenade and Bayonet Court is a 7.6-acre parcel located within a central location of
the cantonment area of Fort Rucker, Map 4-5. The C-Grenade and Bayonet Court has not
been surveyed at this time due to the discovery of this site after the initial phase of the
HRR process, which includes the site investigation. Subsequent information resulting

from the SI investigation will be incorporated into the SI report that identifies this area.

5.7.1.2 Structures

Information regarding structures within the vicinity of the C-Grenade and Bayonet Court

is not available. This information will be updated and included in the SI report.

5.7.1.3 Utilities

Information regarding utilities at the C-Grenade and Bayonet Court is not available. This

information will be updated and included in the SI report.

5.7.1.4 Boundaries

Boundaries have not been identified for the C-Grenade and Bayonet Court. This

information will be updated and included in the SI report.
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5.7.1.5 Security

Access to Fort Rucker is restricted by guards and surveillance at every entrance. The
perimeter of the C-Grenade and Bayonet Court is patrolled on a regular basis by Fort
Rucker security. The current uses of the site as a golf course presents an accessibility

issue since no restrictions are enforced at the site location.

5.7.2 Physical Profile
The C-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.7.2.1 Climate

General climate information specific to Fort Rucker is located in Section 5.1.2.1.

5.7.2.2 Geology

General geologic information specific to Fort Rucker is located in Section 5.1.2.2.

5.7.2.3 Topography

General topographic information specific to Fort Rucker is located in Section 5.1.2.3.

5.7.2.4 Soil

General soil characterization specific to Fort Rucker is located in Section 5.1.2.4.

5.7.2.5 Hydrogeology

General information regarding hydrogeology specific to Fort Rucker is located in Section
5.1.2.5.
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5.7.2.6 Hydrology

General information regarding hydrology specific to Fort Rucker is located in Section

5.1.2.6.

5.7.2.7 Vegetation

General information regarding vegetation specific to Fort Rucker is located in Section

5.1.2.7.

5.7.3 Land Use and Exposure Profile
The C-Grenade and Bayonet Court has similar physical characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.7.3.1 Current Land Use / Activities

Information regarding current land use/activites at the C-Grenade and Bayonet Court is
not available. Adjacent land is qualified as operational range property with the potential
to be used by the Army or closed in the future. This information will be updated and
included in the SI report.

5.7.3.2 Current Human Receptors

Information regarding current human receptors at the C-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.7.3.3 Potential Future Land Use

Information regarding potential future land use at the C-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.
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5.7.3.4 Potential Future Human Receptors

Information regarding potential future human receptors at the C-Grenade and Bayonet

Court is not available. This information will be updated and included in the SI report.

5.7.3.5 Zoning/Land Use Restrictions

Information regarding zoning/land use restrictions at the C-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.7.3.6 Beneficial Resources

General information regarding beneficial resources specific to Fort Rucker is located in

Section 5.1.3.6.

5.7.3.7 Demographics/Zoning

General information regarding demographics/zoning specific to Fort Rucker is located in

Section 5.1.3.7.

5.7.4 Ecological Profile
The C-Grenade and Bayonet Court has similar characteristics to the Anti-Tank
Rocket/Grenade Range due to the Site proximity.

5.7.4.1 Habitat Type

General information regarding habitat type specific to Fort Rucker is located in Section

5.14.1.
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5.7.4.2 Degree of Disturbance

Information regarding the degree of disturbance of the C-Grenade and Bayonet Court is

not available. This information will be updated and included in the SI report.

5.7.4.3 Ecological Receptors

General information regarding ecological receptors specific to Fort Rucker is located in

Section 5.1.4.3.

5.7.4.4 Relationship of MEC/MC to Habitat and Potential Ecological Receptors

MC can affect flora and fauna through uptake to biota through the food chain. The direct
relationship/potential affect between MEC and ecological receptors is limited to fauna, as

MEC typically remain passive until contacted by a receptor.

5.7.5 Mhunitions/Release Profile

5.7.5.1 Munitions Types and Release Mechanisms

Table 5-11 presents a summary of the types of MEC that are expected to exist, at the C-
Grenade and Bayonet Court, based on information collected for this HRR. Also
presented in this table are the mechanisms by which the MEC were released into the
environment. The typical release mechanisms for the C-Grenade and Bayonet Court are:
intentional activities such as thrown into a target area; and unintentional activities such as
rounds thrown outside the target area; or rounds discarded for various reasons at the

bunker.
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Table 5-11: Summary of Potential MEC Types — C-Grenade and Bayonet Court

|
i

Sourcee Primary Releaw

Range Potential Munitions Potential MEC
i Mechanism
A-Grenade | M2/MK2 Hand Grenade | N/A Partially/fully
C-Grenade and | and functioned
Bayonet Court | Bayonet grenades/fuzes
Court

5.7.5.2 Maximum Probability Penetration Depth

Table 5-12 provides the expected depths of penetration for MEC that have either been
found or are expected to be found at the C-Grenade and Bayonet Court. These expected
depths were obtained from Engineering Manual 1110-1-4009 Ordnance and Explosives
Response, prepared by USACE and include values for sand, loam, and clay. These
penetration depths are estimated on a worst-case set scenario that assumes that the impact
is perpendicular to ground surface and that the ordnance item does not deform upon

impact.

The soils types in the C-Grenade and Bayonet Court are generally classified as
silty/sandy clay with high permeability. Due to these soil characteristics, penetration
depths may increase because of settlement and erosion. The ordnance items may slowly
descend within the soil matrix if wind or water erosion is present as in the case of the C-

Grenade and Bayonet Court.

Table 5-12: Summary of Expected MEC Penetration Depths

Depth of Penetration
Orvdnance Item Weapon (feet-begs)

sand LLoam Clay

Hand Grenade 0.0 0.0 0.0
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5.7.5.3 MEC Density

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the C-Grenade and Bayonet Court.

5.7.5.4 MEC Scrap/Fragments

A visual survey has not been conducted at this time to determine anticipated locations of

items containing MEC at the C-Grenade and Bayonet Court.

5.7.5.5 Associated Munitions Constituents

MC associated with hand grenades include black powder (potassium nitrate, sulfur, and
charcoal), smokeless powder (nitrocellulose, DNT, dibutylphalate, diphenylamine), TNT,
FHN, and PETN. No soil samples have been analyzed for explosives within this area or
the surrounding FUDS property for MC, therefore it is not known whether explosives are

present within the C-Grenade and Bayonet Court.

5.7.5.6 Transport Mechanisms / Migration Routes

The primary transport mechanisms identified for the C-Grenade and Bayonet Court are

not available until a visual survey of the site has been completed.

5.7.6 Pathway Analysis

5.76.1 MEC

Information regarding potential pathway analysis for items containing MEC at the C-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.
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5.7.6.2 MC

Information regarding potential pathway analysis for items containing MC at the C-
Grenade and Bayonet Court is not available. The Pathway Analysis will be updated and
included in the SI report.

5-61



Final Historical Records Review July 2004
Fort Rucker, Alabama

6 CONCLUSIONS

The following conclusions are provided as a result of the information reviewed for this

HRR.

Anti-Tank Rocket/Grenade Range: This range was previously identified during the
Phase 3 Inventory; however, the boundaries of the range area extend across Combat Road
to include the grenade ranges and infiltration area as scoped in the previous inventory
reports. This is a 66.9-acre parcel, including the other than operational range area, and is
located northeast of the cantonment area, as identified in Map 4-2. In addition to the 66.9
acre other than operational range area, the range fans extend out into the operational
range area, which may contain ordnance as well. This property was used in the 1940s for
a number of ranges, which include the use of said munitions and small arms. Sightings of
expended munitions are not uncommon at the golf course that encroaches the former
training site, causing the potential for MEC at the range to be high. The potential for MC
and MEC to be present at the site suggest further action.

Infiltration/Grenade Range: This range was identified during the Historical Records
Review as a subsidiary to the Anti-Tank Rocket/Grenade Range, previously identified in
the Phase 3 Inventory. The boundaries of the range area are east of Combat Road to
include the grenade ranges and infiltration area, but not included in the previous
inventory reports. Since this range complex is near, but not contiguous with the Anti-
Tank Rocket/Grenade Range, it has been separated out as an additional site. This is a
76.3-acre parcel, including only the other than operational range area, and is located
northeast of the cantonment area, as identified in Map 4-2. In addition to the 76.3 acres
of other than operational range area, the range fans extend out into the operational range
area, which may contain ordnance as well. Similar to the Anti-Tank Rocket/Grenade
Range, this property was used in the 1940s for a number of ranges, which include the use
of said munitions and small arms. The potential for MC and MEC to be present at the

site suggest further action.
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.22 Caliber Target Butt: This range was identified after the initial phase of the HRR
process therefore no data was collected and no information is known about the
background and current status of the range. The .22 Caliber Target Butt is shown on a

map dated in 1944 adjacent to a Grenade and Bayonet Court.

A-Grenade and Bayonet Court: As with the 22 Caliber Target Butt, this range was
identified after the initial phase of the HRR process therefore no data was collected and
no information is known about the background and current status of the range. The A-
Grenade and Bayonet Court is shown on a map dated in 1944 adjacent to the .22 Caliber
Target Butt.

B-Grenade and Bayonet Court: As with the .22 Caliber Target Butt, this range was
identified after the initial phase of the HRR process therefore no data was collected and
no information is known about the background and current status of the range. The A-
Grenade and Bayonet Court is shown on a map dated in 1944 adjacent to the .22 Caliber
Target Butt.

C-Grenade and Bayonet Court: As with the .22 Caliber Target Butt, this range was
identified after the initial phase of the HRR process therefore no data was collected and
no information is known about the background and current status of the range. The A-
Grenade and Bayonet Court is shown on a map dated in 1944 adjacent to the .22 Caliber
Target Butt.

Lake Tholocco Pistol Range: The pistol range was originally reported in the Phase 3
Armmy CTT Range Inventory. Review of the historical records indicate that this was a
remote range, located away from general training areas, that was used for 36 years before

closing because of safety issues. Currently, the Lake Tholocco Pistol Range falls within
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the operational range boundary and therefore is not eligible for consideration under the

MMRP.
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Appendix A: Archives Searched/Data Sources



National Archives and Records Administration
Record Groups Searched

Relevant Documents:

RG 77 Chief of Engineering
Box 4
-Military Construction Correspondence. Military Construction Project Data, May
1, 1978. Ammo Storage Facilities. Fort Rucker, Alabama.

RG 337 Headquarters of Army Ground Forces
Box 1121
- Letter From L. B. Clapham. To: The Commanding General, Army Ground
Forces, Colonel Jones. April 9, 1942.

-Memorandum From Major, G. S. C., Secretary General Staff, R. A. Hewitt. To:
Brigadier General G. V. Franke. April 15, 1942.

-Letter From Hall S. Crain Jr. Colonel, Q. M. C. Commanding. To Commanding
General, Forth Service Command, Atlanta, Georgia. May 5, 1943.

Non-Pertinent Sources:

RG 77 Chief of Engineering
Box 12
-Military Construction Correspondence. Industrial Waste and Treatment
Facilities. Fort Rucker, Alabama. November 30, 1977.

RG 111
Box 173

-Photograph. A portion of the installation for review for MG Paul J. Mueller, 81°
Division (The Wildcat Division). March 13, 1943.

RG 319
Box 48
-Photograph. Photo 319-CE. Lake Tholocco. November 17, 1955.

- Photograph. Aerial view of the Enlisted Men’s housing unit under construction.
November 1, 1957.

RG 337 Headquarters of Army Ground Forces
Box 1121

- Correspondence. Construction of Training Aids. From Stuart Lewis Lt. Col., G.

S. C. To Commanding Officers, Gernerals All Posts and Stations. November 18,
1942.

- Memorandum. To The Headquarters of Army Ground Forces. January 30, 1943,

Appendix A-Archives Searched