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EXECUTIVE SUMMARY

In November of 2006, the U.S. Army Joint Munitions Command (JMC) Safety /
Radiation Waste Team tasked the U.S. Army Corps of Engineers (USACE), St. Louis
District with this project. The project consisted of an archive search effort to collect data
and information concerning the use of the Davy Crockett Light Weapon M28 on ranges
at Schofield Barracks and associated training areas. This weapon system engaged the use
of a 20mm cartridge for spotting of the training round. This Cartridge, 20mm Spotting
M101 consisted of a body constructed of D-38 Uranium alloy (Uranium-238 Depleted
Uranium).

The total rounds of Cartridge, 20mm Spotting M 101 manufactured at Lake City
Ordnance Plant (Lake City Army Ammunition Plant) was 75,318. The first lot of this
ammunition was accepted 23 June 1961. The final lot manufactured was accepted 19
September 1963. Total rounds verified shipped to Oahu from Lake City Ordnance Plant
were 714 rounds on 27 April 1962.

Fifteen of the Davy Crockett Light Weapons M28 and seven of the Davy Crockett Heavy
Weapons M29 were allocated to the U.S. Army Hawaii. This gave the 25™ Infantry
Division at Schofield Barracks the potential of seven Davy Crockett sections, three
squads in each section. The primary armament of a section consisted of two squads
armed with the Davy Crockett Light Weapon M28 and one squad armed with the Davy
Crockett Heavy Weapon M29. Of these potential seven Davy Crockett sections, fourteen
squads would fire the Davy Crockett Light Weapon M28.

Due to the number of weapons, it is highly probable that additional stocks besides the
original shipment (714 each) of the Cartridge, 20mm Spotting M 101 were fired. These
additional stocks could have been requisitioned from one of the Ordnance Depots
(Letterkenny or Pueblo) during the six active years of the Davy Crockett Weapon System
in Hawaii (1962 — 1968). Shipping records from ammunition depots are not permanent
records, so this can not be verified.

Analysis of the information gathered during this archive search identified a confirmed
area on Schofield Barracks and several potential areas at Makua Military Reservation and
Pohakuloa Training Area for the use of Cartridge, 20mm Spotting M101. The Schofield
Barracks’ range was confirmed by visual evidence remaining on the target area. This
evidence consists of range scrap and residue from the 20mm spotting and 279mm practice
round. A launching piston was also located in the area of this target. The potential areas on
Makua Military Reservation and Pohakuloa Training Area are based on range type and
use, historic range maps and range regulations and common practice for the time period
of the fielded Davy Crockett Weapon System (1961 through 1968). A visual sweep of

these potential targets areas for evidence will confirm or deny the use of Cartridge, 20mm

Executive Summary
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Spotting M101. These target areas are identified on Plate No. 3, Plate No. 4 and Plate
No. 6 in the report.

Executive Summary
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1.0 INTRODUCTION
1.1 SUBJECT

Schofield Barracks is a United States Army installation located in the county of
Honolulu and in the Wahiawa District of the island of Oahu, Hawaii. Schofield Barrack
occupies some 17,725 acres in central Oahu, of which approximately 2,800 acres are
dedicated ranges with an impact area. Schofield Barracks, since 1941, is the home of the
25™ Infantry Division (Tropic Lightning Division). See Vicinity Plate No. 1.

The Makua Military Reservation, also known as (AKA) Makua Training Area is also
an Army training area complex of interest. This installation encompasses 4,190.47 acres
on the western shore of Oahu. See Vicinity Plate No. 1.

The third area of interest is the Pohakuloa Training Area (PTA) on the island of
Hawaii. The PTA is a major training area for U.S. Army Pacific, U.S. Pacific Command

and Reserve forces in the Pacific. The PTA is a large area comprised of approximately
108,792 acres. See Vicinity Plate No. S.

1.2 AUTHORITY

In November of 2006, the U.S. Army Joint Munitions Command (JMC) Safety /
Radiation Waste Team tasked the U.S. Army Corps of Engineers (USACE), St. Louis
District with this project. The project consisted of an archive search effort to collect data
and information concerning the use of the Davy Crockett Light Weapon M28 on ranges
at Schofield Barracks and associated training areas. This weapon system engaged the use
of a 20mm cartridge for spotting of the training round. This Cartridge, 20mm Spotting
M101 consisted of a body constructed of D-38 Uranium alloy (Uranium-238 Depleted
Uranium).’

1.3 PURPOSE AND SCOPE

The purpose of this report is to present and analyze the collected data during the archive
search. This investigation focuses on confirmed and potential use of Cartridge, 20mm
Spotting M101 on Schofield Barracks and associated training sites of Makua Military
Reservation and Pohakuloa Training Area. This report presents the following:

A review of related site investigations
A review of historical manuals, regulations and documents associated with the
Davy Crockett Light Weapon M28

e A map analysis of the sites with regards to potential range use of the Davy
Crockett Light Weapon M28

e Identification of confirmed and potential areas of contamination

Section 1 — Introduction
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e General technical data on ammunition associated with the Davy Crockett Light
Weapon M28

Section 1 — Introduction
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2.0 PREVIOUS INVESTIGATIONS
2.1 REPORTS

Range Operations Report No. 9 Davy Crockett Weapon System Range,
dated January 2006, U.S. Army Corps of Engineers (USACE), St. Louis
District.

USACE St. Louis District performed an investigation for the USACE Omaha, Nebraska
Hazardous, Toxic and Radiological Waste (HTRW) Center of Expertise. This
investigation involved common range operations for different ranges in support of the
Formerly Used Defense Site (FUDS) program. The purpose of the report was to support
decisions regarding potential releases to the environment as a result of DOD operations at
FUDS. The report contains information from applicable regulations on the weapons,
ammunition, ranges, and training of the Davy Crockett Weapon System. This report can
be view and downloaded from the Engincering Knowledge Online (EKO) web site:

https://eko.usace.army.mil/

Once at the web site’s home page, go to the USACE CoPs Home to log on to the site
using your Army Knowledge Online (AKO) user name and password. The reports are
listed under Environmental, Point at E CoP Library and FUDS. This report is listed
under the Common Range Operations.

Section 2 — Previous Investigations
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3.0 GENERAL HISTORY
3.1 SCHOFIELD BARRACKS GENERAL SITE HISTORY

The military reservation of Schofield Barracks, Island of Oahu, was originally a part of
the public domain that was set apart for military purposes. It was declared a military
reservation by Executive Order dated July 20, 1899, amended by Executive Order dated
November 15, 1909, and enlarged by Executive Order dated August 23, 1910.2

In 1907, Schofield Barracks was a small cavalry post “under canvas”. This post was
named Schofield Barracks in honor of Lieutenant General John McAllister Schofield.
Schofield commanded the XXIII Corps in Sherman’s Georgia campaign of the Civil War.
In 1910 the War Department committed itself to the policy of making Schofield Barracks
the largest and most strongly garrisoned post of the Army. The period of greatest
expansion started in 1915. Congress appropriated large sums for the construction of what
is now the lower post.

The Hawaiian Division came into being on March 1, 1921. It consisted of a division
headquarters and special troops including an attached gas company. The primary local
mission of the garrison was that of readiness for the defense of the Hawaiian Islands.

The mild weather conditions permit outdoor field training year round. Tactical training
in the field receives an unusual amount of time and attention throughout the year on the
Schofield ranges.’

3.2 DAVY CROCKETT WEAPON SYSTEM
3.2.1 Development of the Davy Crockett Light Weapon M28

The Davy Crockett Light Weapon M28 was one of a series of two recoilless rifles of
different calibers and ranges for offensive and defensive operations. It would fire a low-
yield atomic shell and give close tactical support by rapid and accurate employment
against targets of opportunity. Emplaced on the ground or mounted on a jeep, the
manually transportable M28 system was capable of direct or indirect fire. The M28 had a
minimum range of about 555 meters and a maximum range of about 2,000 meters.*

Section 3 — General History
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The M28 and its heavier
companion system, the
M?29, both had the
popular name of Davy
Crockett. * The
development of the Davy
Crockett Weapon System
stemmed from a
requirement of the
Combat Development
Objectives Guide that
called for a battle group
weapon system with a
maximum range of 2,000
and 4,000 meters
(approximately 1 %2 and 2
Y2 miles). Picatinny

;. Arsenal was the research
and development
s ' manager for the Davy
Their development began in March of 1958.

et ” ST AR

Crockett Weapon System.

S o e

Each system fired a piston-launched projectile from a full caliber recoilless gun. Design
studies and experimental firings in 1958 led to the selection of a 120mm recoilless gun
for the short range M28, and a 155mm gun for the long range M29. Each system fired
the same atomic and practice 279mm projectile.

The idea of a piston launched projectile was not new. In World War II such projectiles
were successfully used for anti-tank shells by the Germans and for clearing mine fields
by the United States. For the Davy Crockett Weapon System, the fin stabilized projectile
was assembled to a long hollow piston before firing. The piston was than muzzle loaded
into the tube of the weapon. The projectile, which was much larger than the bore of the
gun tube, remained outside the muzzle. Upon firing, the piston separates from the
projectile a short distance in front of the gun, and the projectile continues its flight to the
target.

Military characteristics established for the light weapon system stipulated that the M28
system be light enough to be manually transported by its crew when the weapon was used
with a ground mount. The projectile was light enough to be carried by one man. Its
preparation for firing was two men not to take more than a minute in daylight or

? Newly fielded weapons and ammunition often carried an X letter in the model designation for
experimental (XM28). The X designators were eventually dropped from the Davy Crockett weapons and
ammunition items after they were fielded. Therefore the model numbers of weapons and ammunition will
be referred to without the X designator in this report.

Section 3 — General History
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darkness. The time between the acquisition of a target and the burst of the projectile on a
target could not exceed four minutes.

The portability of the M28 system by individual soldiers was possible by limiting the
length of the gun and fabricating its tube, chamber and nozzle from high strength
titanium, building the mount of aluminum, employing a light weight sight unit, and
utilizing a single shot spotting rifle instead of a repeating model with semiautomatic
action. As a result, the entire system could be carried by three men.

The 120mm recoilless gun is an open breech smoothbore weapon. It had no breech
mechanism because the propellant and the piston were muzzle loaded into the gun. There
also was no firing mechanism in the gun. The firing mechanism was separate and
connected to the propellant cartridge. An orifice in the nozzle of the gun controlled the
force of recoil produced by the propellant
gases escaping to the rear. An aiming device
was also mounted on the weapon for setting
azimuth and elevation. A spotting rifle was
provided for ranging.

For verification of range estimates the M28
system employed the M69 20mm spotting rifle
as shown in the illustration. This was a single
shot bolt action model that weighed seven
pounds and was 2 feet 4 inches long. A single
shot design was chosen due to the low muzzle
velocity of the spotting cartridge. This would
give enough time between the firings of rounds
to make the use of a repeating semiautomatic
rifle unnecessary.

FRONT BRACKET r-l!QusmG

spotting, XMoo,

rifie,

Mount,

\REAR BRACKET HOUSING

Figure 3.

When the M28 system was carried manually, it
was broken down into three loads each
transported by a soldier. Load A was the
projectile clamped to a portable backpack.
Load B was the M63 gun with its spotting rifle
bracket in a portable backpack. Load C carried
the tripod mount, the sighting unit, the propellant cartridge, the spotting rifle, and five
20mm spotting rounds.

A special vehicular mount was used when the M28 system was employed with a %4 ton

utility truck. The vehicular mount allowed the gunner, who is also the driver, to operate
the gun while standing on the ground. It also allowed a traverse of about 90 degrees and
a gun elevation of 25 degrees. Although capable of firing from the % ton truck, without

Section 3 — General History
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the approval of the Chief of Ordnance this was not practiced in field training. The
majority, if not all of the training likely consisted of fire from the tripod mount.

In September 1959, before being subjected to engineering and service tests, the two Davy
Crockett weapons were authorized for issue on a limited production basis. This limited
production status was extended to December 1962. Schofield Barracks received their
first weapon systems in the spring of 1962.°

3.2.2 Development of the Davy Crockett Heavy Weapon M29

The development of the Davy Crockett Heavy Weapon M29 produced a 155mm gun for
the longer range. Both weapons functioned in the same manner and fired the same major
caliber ammunition. The M29 was the heavier weapon and had twice the maximum
range of the lighter M28 companion system. Emplaced on the ground with a tripod
mount, mounted on a vehicle (airborne battle group) or stowed in a M113 armored
personnel carrier (armored cavalry squadron), the M29 would fire the same low yield
atomic shell to a maximum range of 4,000 meters (approximately 2 2 mile). The
minimum range for this weapon was about 545 meters (3/4 mile). ®

The principal differences between the two were the size and weight of the barrel, the
range of the weapon, and the manner of adjustment of fire on a target. Fire adjustment
with the M28 light weapon was made by an attached 20mm spotting rifle. Fire
adjustments with the M29 heavy weapon were made by using the 279mm practice
projectile. Later the M77 37mm spotting rifle and the M415 and M446 spotting
cartridges were developed.

This investigation focuses on the Davy Crockett Light Weapon M28 and not the heavy
weapon. The light weapon fired the 20mm cartridge of concern. The M415 and M446
37mm spotting cartridges did not contain any depleted uranium alloy. ’

3.2.3 Mission and Organization

The mission of the Davy Crockett section was to provide direct or indirect organic
nuclear fire support for the parent unit. The organization of a Davy Crockett section
could have included a three man section, or more often an augmented section of twelve
men. The organization in Infantry Units was assigned to:

e Combat Support Company
e Infantry Division Battle Group
e Mortar Battery of the Airborne Division Battle Group

The organization in Armor Units was assigned to:

Section 3 — General History
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Headquarters and Headquarters Company, Armored Division Infantry Battalion
Headquarters and Headquarters Company, Armored Division Armor Battalion
90mm

e Headquarters and Headquarters Company, Armor Battalion 90mm

e Headquarters and Headquarters Troop, Armored Division Cavalry Squadron
Headquarters and Headquarters Troop, Armored Cavalry Squadron, Armored
Cavalry Regiment

e Headquarters and Headquarters Company, Infantry Division Armor Battalion
90mm

e Headquarters and Headquarters Troop, Infantry Division Cavalry Squadron

Later in the final Reorganization Objective Army Division (ROAD) Table of
Organization and Equipment (TOE) for organization in Armor Units, there was a 12 man
Davy Crockett section augmentation in the headquarters company by special
authorization from the Department of the Army.

The sections consisted of three squads, two armed with the Davy Crockett Light Weapon
M28 and one armed with the Davy Crockett Heavy Weapon M29. Each light weapon
was mounted on a % ton truck towing a % ton trailer. The heavy weapon was stowed in
the Armored Personnel Carrier in infantry units and mounted on the 4 ton truck in
airborne units with Y ton trailer. Each squad was usually augmented with additional men
that were required to be trained on the Davy Crockett. The Davy Crockett section was
dependent upon the heavy mortar platoon for forward observers during indirect fire and
normal administrative, supply and training functions. ®

Section 3 — General History
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4.0 DAVY CROCKETT AMMUNITION
Ammunition for the Davy Crockett included the following:

Projectile, Atomic Supercaliber 279mm M388
Projectile, Atomic Supercaliber 279mm Dummy M421
Projectile, Atomic Supercaliber 279mm Practice M390
Charge, Propelling M75, M76, M77 and M95
Cartridge, 20mm Spotting M101

Cartridge, 20mm Target Practice M106

Cartridge, 37mm Spotting M415 and M466

4.1 PROJECTILE, ATOMIC SUPERCALIBER 279MM M388

All three of the Davy Crockett 279mm projectiles were alike in shape, size, and weight.
All projectiles were used with both the M28 and the M29 systems. They were shaped
like thickened teardrops with wide tail fins.

The atomic projectile had a windshield, a rear body, four finds and a warhead. The body
was high strength aluminum. The fins and windshield were plastic. It was a fin
stabilized, low drag projectile with an atomic warhead. The height of burst could be
adjusted to a medium height and a near surface burst. Due to classification
considerations, a more detailed discussion of this projectile is not given in this report.

4.2 PROJECTILE, ATOMIC SUPERCALIBER 279MM
DUMMY M421

This dummy or drill projectile was for practice in loading only.
It duplicated the weight and center of gravity of the M388. It
also contained mock switches and a time setting dial so actual
prefire settings could be made during drill. This round was not
fired.

4.3 PROJECTILE, ATOMIC SUPERCALIBER 279MM
PRACTICE M390

A third projectile, the practice was loaded with high explosive
that was detonated by an impact fuze. It was intended primarily
as a practice round for both weapon systems. The M390 also
served as a spotting projectile for the M29 system until a suitable spotting rifle (37mm)
was developed for the higher caliber system. The projectile consisted of the following
components:

Section 4 — Davy Crockett Ammunition
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e Body — thin walled shell 14.84 inches long and from 11.03 to 3.4 inches in
diameter

e Antenna — a dummy antenna that also forms a part of the gas seal to keep

propellant gases from entering the rear body

Support Casing — used to mount the HE warhead

Windshield — plastic

Fins - plastic

Warhead Assembly — a pearlitic malleable iron ball with 8.96 inch outside

diameter. Each warhead was loaded with 16.33 pounds of composition B

explosive.

The warhead was located within the windshield section and contained 16 pounds of
composition B high explosive. The M1117 fuze detonated the projectile. This was an
electromechanical impact fuze containing a pull wire for safe handling. The projectile
was designed to be an exact ballistic match with the nuclear projectile M388.

4.4 CHARGE, PROPELLING M75, M76, M77 AND M95

Four different types of fixed propellants, all designed
specifically for the Davy Crockett Weapon System, were used to
propel the major caliber projectile to the target. For the M28
light weapon system propellant M75 and M92 were used. For
the M29 heavy weapon propellant M76 and M77 were used.

The propelling charges contained MS MP Propellant and were
loaded in an elongated cylindrical container. The charges also
included black powder and an M47 primer.

3._ T}&-q—_.rmmc MECHANISM

. «——COLLAR

——MAIN BODY

The M75 propellant charge for the M28 light weapon system

g provided a maximum range of 1,800 meters. The container was
paperbound phenolic and moisture proof. It was frangible, but
strong enough to withstand normal handling and loading
operations. This charge was phased out in favor for the M92

—_— charge. The M92 propelling charge was used only with the M5
piston. The M92 was identical to the M75 except it had an additional pound of propellant
powder. This increased the maximum range to 2,000 meters.
Propellants M76 and M77 were used with the heavy weapon. They were similar to the
M7S used with the light system. The major differences were the diameter and amount of
powder. Zone I propellant M76 weighed 11 pounds and was used for ranges up to 1,900
meters. Zone Il M77 propellant weighed 19 pounds and was used for ranges between
1,700 to 4,000 meters.

SRV

The propellants had a unique firing method. One end of a low energy detonating cord
(LEDC) was attached to the propellant. This cord, which was 75 feet long, had a

Section 4 — Davy Crockett Ammunition
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detonator and a firing mechanism fastened to its loose end. The coiled cord with the
firing mechanism was stored in a small rear projection of the container. When the
weapon was to be fired, the detonating cord and firing mechanism were removed by
reaching inside the breech of the gun and pulling the cord that was wound on a spool. The
gunner would position to a 90 degree angle to the right or left of the gun to be safe from
back blast and flying debris. The round was fired by removing the safety pin from the
firing mechanism and then pulling out the fire ring.

4.5 CARTRIDGE, 20MM SPOTTING M101

The main focus of this investigation is the Cartridge, 20mm Spotting M 101 for use in

conjunction with the Davy Crockett Light Weapon M28. The Cartridge, 20mm Spotting

M101 was a low velocity cartridge used to determine impact point for the 279mm
projectile fired from the weapon. Upon impact, the M101 projectile

ia
£38

emitted a puff of white smoke two to three meters in diameter and two to

five meters in height. This display was visible for several seconds. This
method of determining point of impact insured a high probability of a

first round hit for the major caliber projectile.

The cartridge was stabilized in flight by bore size fins. Rifling in the
barrel spin stabilized the projectile during first stage of flight. The
cartridge was approximately 7 2 inches long and weighed about a pound.
The 20mm projectile consisted of the following components.

Cartridge Case (steel or aluminum)

Projectile Body (D-38 uranium alloy (depleted uranium))
Fuze (Point Detonating)

Rotating Band (Plastic)
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-
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The first picture shows the complete round and the
second picture to the left shows the cartridge case and
projectile assembly separately.

In order to achieve the desired range, accuracy and
ballistic efficiency in the 20mm spotting cartridge a
dense material was required for the shell body. The
initial material selected was basically a tungsten alloy.
This material, while meeting the military requirements,
was considered exceedingly costly and difficult to
machine. In 1959, a study indicated that depleted
uranium with approximately 8 percent molybdenum
(D-38 Uranium Alloy) could be used as an alternative.
The density of the uranium is greater than the tungsten
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and also more than 50 percent lower in cost. The specification used was MIL-U-46045.
The depleted unclassified uranium was obtained from the Atomic Energy Commission.
Ballistic tests in 1960 indicated the uranium projectile behaved satisfactorily under
ballistic conditions. Each depleted uranium projectile body weighed 3,180 + 25 grains
(approximately 6.7 ounces).

The Lake City plant manufactured, assembled, loaded and packed Cartridge, 20mm
Spotting M101 except for the fuze. Preparation for manufacture of this cartridge began
in the fourth quarter 1960 at the Lake City Ordnance Plant (Lake City Army Ammunition
Plant). The first lot was accepted 23 June 1961. The final lot produced at the plant was
accepted 19 September 1963. Total production accepted by the government of this round
was 75,318. Appendix E contains Ammunition Drawings of Cartridge, 20mm Spotting
M101 and its components.

4.6 CARTRIDGE, 20MM TARGET PRACTICE M106

One other cartridge used the same D-38 Uranium Alloy (Depleted Uranium) body as the
M101 Spotting round. This was a 20mm Target Practice (TP) round. A search of records
from the Lake City Ordnance Plant of Ammunition Data Cards (ADC) and other lot
records recovered only one lot of this item manufactured. This was a one time produced
“special” lot, LC-Special-7, of 52 rounds. The round was identical to the spotting round
excepg g)lere was no fuze and only a dummy smoke capsule. This round was not a fielded
item.

4.7 CARTRIDGE, 37MM SPOTTING M415 AND M466

Development of a 37mm rifle with M415 and M446 spotting cartridges was begun in the
spring of 1962. This 37mm round was for the adjustment of fire for the Davy Crockett
Heavy Weapon M29. Until the rifle and ammunition was fielded, the Projectile, 279mm
Practice M390 was used. The body of these 37mm cartridges was not made of the D-38
Uranium Alloy. Due to this, little research effort was directed toward this item.

4.8 LAUNCHING PISTONS

The M1 and M5 launching pistons were for use with the Davy Crockett Light Weapon
M28. The pistons were made of titanium and the obturator of copper and steel. The
components consisted of’

Adapter

Main cylinder
Cap end
Strainer
Obturator
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%+ ...-ren The adapter was smaller in diameter than the main body
of the piston to permit insertion into the rear well of the
projectile. It was open in the center to allow rear
projection of the major caliber projectile to recede into
the piston. The main cylinder’s outside diameter was
slightly less than 120mm preventing binding of the
piston in the barrel.

The M1 piston was used with the M75 propelling
charge. When this charge phased out, the M5 piston
replaced the M1 for the M92 charge.

Of special interest concerning pistons is that the area
forward of the firing position provided for impact. The
Surface Danger Area Diagram (SDAD) for the Davy
Crockett Range includes an area 600 meters in length
and 400 meters on either side of the line of fire. This
area provided for the minimum range to target and

OBTURATOR

i, e AR, Fiaten, larenchivg, XMI XML, or XV,

piston impact."’
4.9 AMMUNITION EVIDENCE ON SCHOFIELD RANGE

Evidence of Davy Crockett ammunition is left on a target impact area at Schofield
Barracks. The impact area appears to be at the 600-800 meter range. The ammunition
item of most interest on the range is the Cartridge, 20mm Spotting M101. Upon impact,
the electric point detonating fuze starts the firing train to rupture the capsule of
pyrotechnic in the body. This in turn fragments the body. Fragmentation pieces of the
uranium alloy body have oxidized to a vivid bright yellow, quite noticeable on the ground
as observed on the Schofield Barracks range. Also upon impact, the tail assembly often
remains in tact.

Evidence also remains on the range of fragmented pieces of the rear body and windshield
of the Projectile, Atomic Supercaliber 279mm Practice M390. The rear body piece is
unique and recognizable, and the windshield scrap can often fragment in pieces of four
inch squares and smaller.

Lastly and the most obvious evidence is the launching pistons. The Davy Crockett
SDAD allows a distance of up to 600 meters from the firing line for the impact of the
launching piston.

Other historic unexploded ordnance (UXO) and range scrap found in this impact area
included 40mm rifle grenades, 81mm mortars, 106mm recoilless rifle projectiles and 3.5
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inch rockets. Photographs of this evidence are shown in Appendix F.
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5.0 HISTORIC ARMY TRAINING REGULATIONS
5.1 ARMY DIVISION TRAINING FACILITIES 1964

AR 210-21 Installations Training Areas and Facilities for Ground Troops dated 18
December 1964 discusses guidance at training facilities for the Army division. '* In the
layout of firing ranges, the figure on the next page was used as a guide for altering or
extending existing division installations. This layout is recommended to be used to the
fullest extent practicable. This regulation states:

“If the finng of mortars, the M79 grenade launchers, and Davy Crockett is
not feasible from artillery firing positions, separate ranges must be
provided. In the case of the M79 grenade launcher and Davy Crockett,
separate ranges usually are necessary due to the requirement for a secure
impact area.”

The 40mm ammunition for the M79 grenade launcher and the Projectile, Atomic
Supercaliber 279mm M388 in the 1960s were sensitive and classified items. AR 210-21
stipulated a secure impact area for these items as required by Table I of the regulation.

This regulation also recommends two ranges with three positions, points, or lanes per
range. The regulation also stipulates that these may be modified in number and type as
necessitated by local conditions and variations in organization and armament. The layout
diagram and table are shown on the next pages.

Section 5 — Historic Army Training Regulations
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5.2 ARMY DIVISION TRAINING FACILITIES 1968

AR 210-21 Installations Training Areas and Facilities for Ground Troops dated 18

November 1968 supersedes the 19

64 manual. This regulation four years later makes no

mention of ranges for the Davy Crockett Weapon System. > The same figure no longer
discusses the weapon, and only the 40mm M79 grenade launcher requires a secure impact
area. Also of consequence during this time is that all tactical Davy Crockett warheads

are out of the system by July 1968

. This figure is shown on the following page.
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5.3 SDAD FOR DAVY CROCKETT RANGE

Army Regulation AR 385-63 Safety Regulations for Firing Ammunition for Training,
Target Practice, and Combat dated 17 June 1968 contains the Surface Danger Area
Diagram (SDAD) for the Davy Crockett Range. The figure below represents the SDAD
1ff1)r both the M28 and M29 weapons. The following explanation of the zones is provided:

X - Range to target distance is shown

SURFACE DANCER TONE 17 June 195 as distance X (550 meters minimum to
2,000 meters maximum for M28).
o] ] e Area C - The impact area of the
™ launching piston and the minimum
500 AREA B range to target (600 meters). The
. 2000 2002 minimum lateral dimension of this area
200 s s 1s 400 meters on either side of the line
3 AREA of fire.
{ e Max length LEDC - Lateral width of
600e - Wik & 22 meters from weapon that
corresponds to the maximum length of
- the low energy detonating cord
(LEDC) for the propellant charge.
i This provided safety for the gun crew
from the blast of the recoilless weapon.
e AreaE and F - This area has a base of
200 meters and a height of 100 meters
) ) for back blast.
e [ e Impact Area — The target area shown is
| Fanain Lioey 400 meters by 500 meters
FIRING POSI TION AREA F NOTTO SCALE This regulation states that when range to

Figure 11-3. Por M28 and M22 syetems (Davy Crockust).

target is more than 2,100 meters, arcs AB and
CD are laid out as shown. When range to target is less than 2,100 meters, arc CD is not
used. Point E and F are directly connected to the full arc width of AB. The light weapon
system M28 used Cartridge, 20mm Spotting M101 with a maximum range of 2,000
meter. Therefore the SDAD used on the plates does not include arc C and D.
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54 SAFETY IN TRAINING WITH THE DAVY CROCKETT WEAPON SYSTEM

Due to the danger to personnel, certain precautions were emphasized during training.
They included:

e All personnel stay clear of the back blast danger area - A danger area from the
back blast was a triangular shape with the apex at the breech of the weapon. This
danger area extended 100 meters to the rear with the base of the triangle 200
meters wide.

e The weapon should never be fire from confined spaces like dugouts or rooms.

e To use an emplacement, the Davy Crockett Weapon System require a special type
constructed to expose rear of gun with no obstruction behind breech. Most
conventional type weapons emplacements are unsuitable.

e Personnel should protect their ears from concussions when weapon is fired.

e All personnel must be located at least 22 meters to the flank of the weapon when
the major caliber is fired.

e Overhead firing specifically prohibited with this weapon.

5.5 1961 HEALTH PHYSICS STUDY OF CARTRIDGE, 20MM SPOTTING M101

The following paragraphs summarize a health physics study from 1962 on the conclusion
of the health risks associated with the Cartridge, 20mm Spotting M101. This study is
included for historic background knowledge only.

Health Physics studies were conducted on the tactical use of the Cartridge, 20mm
Spotting M101. Limits were delineated by the Atomic Energy Commission in the
Federal Register, 10 CFR, Part 20.

Wipe tests were performed on the projectile of the cartridge to evaluate what could be
picked up in handling. These tests showed only extremely minute amounts of radioactive
material could be wiped off. The data fell well below the minimum permissible
tolerances. The wipe test indicated that handling of the projectiles did not created
airborne particles. The conclusion reached was there was no health hazard involved in
the handling of the depleted uranium components in the tactical use of the round.

Wipe tests were also made on the bore surface of the gun barrel after firing of one round
and after firing four consecutive rounds. One cleaning (wipe) removed all traces of
radioactivity after firing one round, and two cleanings (wipe passes) were required to
remove all traces of radioactivity after firing four rounds.

The Watertown Arsenal Laboratory also experimentally measured the amount of
radiation resulting from particles of uranium given off during actual firing. The
experiment demonstrated that the amount of radiation and the amount of uranium
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particles given off were negligible. In four out of ten samples no uranium dust was
measured with sensitive instruments.

Earth samples were taken from Lake City Ordnance Plant and Aberdeen Proving Ground
where testing of the Cartridge, 20mm Spotting M101 was performed. The earth samples
were leached of their uranium with nitric acid solution and evaluated fluorometrically.
All concentrations did not vary significantly from what would be expected anywhere on
the earth’s crust (3 to 9 micrograms of uranium per gram of soil.) At the time of these
tests, the Federal Register 10 CFR Part 20 did not have a limit for ground contamination.
It was suggested that the spotting rounds be left in the impact area and that the impact
area not be considered a radiation area.

The results of this evaluated 1962 test data concluded that no epidemiological hazard
exists in the use of the depleted uranium cartridge. It was suggested that standard
operating procedures, as exercised in the use any conventional weapon, would be
adequate.’”
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6.0 CONFIRMED DAVY CROCKETT RANGE

The research did not discover any historic documentation of training records pertaining to
requests for Davy Crockett sections to use range facilities on Schofield. These types of
records are not long term or permanent, and most likely no longer exist. Research also
did not locate any 1960s time frame maps with a Davy Crockett Range specifically
delineated on it.

6.1 SCHOFIELD BARRACKS’ RANGES

Although no written documentation was found, visual evidence remains on Schofield
Barracks Ranges in the southwestern area. This evidence consists of range scrap and
residue from the 20mm spotting and 279mm practice round. A launching piston was also
located in the area of this range scrap.

6.2 HISTORIC RANGE REGULATIONS AND MAP ANALYSIS

This records search located several site-specific layout plans for ranges at Schofield
Barracks. Plate No. 2 reflects ranges from the 1950s, 1960s, and early 1970s in the
southwest area of Schofield Range. Only one range map from the time frame of the Davy
Crockett Weapon System (1961 through 1968) was located. This map was of limited use
and did not delineate a Davy Crockett Range. Therefore, maps from the 1950s and early
1970s maps were used to fill in gaps for a more thorough overview.

In addition to the site-specific layout plans, these ranges were analyzed using the textual
historic Schofield Range Regulations. Unfortunately, the range regulations do not cover the
time frame of the Davy Crockett Weapon System. The recovered regulations are dated
1955, 1957, 1959 and 1971. The date behind the range name either came from the map on
which the range first appears, or the date of the range regulation in which the range is

discussed. These dates do not necessarily reflect when the range was first in service.
19

16 17 18

The paragraphs below discuss the relevant information retrieved from the reviewed maps.
All these historical maps and site plans are contained in Appendix G as 11 x 17 inch
reproduction. The underlined map titles are hyperlinked to JPEG (*.JPG) full size
compliant images of the subject maps on the digital version of this report. The maps are
discussed in order of creation or final revision.
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US Army Garrison Schofield, Honolulu, HI (SCH), Department of Public
Works, Map entitled Schofield Barracks & East Range Showing Impact
Areas, Training Areas & Artillery Firing Positions dated 1955, DPW-
031207-002.

Appendix G-1

This map coincides with the 1955 range regulations. The WC, WF and WH ranges are
subdivided into WC-1, WC-2, WF-1, WF-2, WH-1 and WH-3. There is dual purpose on
the WC ranges. The WF divides into two versus one Carbine range. The WH range also
divides into WH-1 and WH-3 with a dual purpose. A new range WH-2 appears as a
Flame Thrower Range. Range W1 has moved southwest from its position on earlier maps
and is now a mortar range.

This southwest group of ranges is now designed for firing:

1) Small Arms (rifle, carbine and machine gun)

2) 3.5 Inch Rockets (Practice and High Explosive (HE))
3) Hand Grenades (Practice and HE)

4) Rifle Grenades (Practice and HE)

5) 81mm and 4.2 Inch Mortars

The Range Regulation describes the ranges as follows from south to north:

WA Rocket Launcher and Rifle Grenades (1955)

WB Hand and Rifle Grenade and Rocket Launcher Range (1955)

WC-1 Sub Machine Gun Range (1955) AKA WC-2 Close Combat Range
(1955)

WD Machine Gun Demonstration and Familiarization Range (1955)
WE BAR Transition (1955)

WF-1 and WF-2 Carbine Transition Range (1955)

WG 500 Inch and 1,000 Inch General Purpose Tanks (1955)

WH-1 BAR Transition (1955) AKA WH-3 Tank Gunnery Range — Moving
Targets, Sub Caliber (1955)

WH-2 Flame Thrower Range (1955)

WI Mortar Field Target Firing Range (1955)

WJ M1 Rifle, Carbine and BAR Known Distance Range (1955)

WK M1 Rifle, Carbine and BAR Known Distance Range (1955)

WL M1 Rifle, Carbine and BAR Known Distance Range (1955)

WM M1 Rifle, Carbine and BAR Known Distance Range (1955)

1959
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US Army Garrison Schofield, Honolulu, HI (SCH), Department of Public
Works, An Interim Range Map of Schofield Barracks & East Range
entitled Schofield Barracks Military Reservation, dated 1 October 1959,
DPW-022607-028.

Appendix G-2

This late 1959 range map again remains basically unchanged from the 1955 map. The
ranges follow the descriptions in the 1957 and 1959 range regulations. A minor
adjustment is the addition of a 500 Inch Range to the 1,000 Inch Range at WG. Also the
WH-3 Tank Gunnery Range — Moving Target Sub Caliber is no longer showing. Lastly,
the WJ Known Distance range is divided into two ranges with the same purpose. The
ammunition used and range names remain basically the same.

1969
US Army Garrison Schofield, Honolulu, HI (SCH), Department of Public
Works, Map from Headquarters, United States Army, Pacific Office of the
Signal Office entitled Key Sheet Post Cable Map Target Range Area
Schofield Barracks, dated 9 April 1969, DPW-031207-001.

Appendix G-3

This is the only range map from the 1960s discovered during the historic map search.
There is no legend with the map, although it shows the same basic layout as the earlier
1959 map. No Davy Crockett Range is delineated. A few incidental changes have
occurred such as the WI range has been slightly reconfigured and is divided. The WH-2
Flamethrower Range is no longer delineated.

1973
US Army Garrison Schofield, Honolulu, HI (SCH), Department of Public
Works, Map Edition 2-USARPAC Schofield Barracks Range entitled
Schofield Barracks and Vicinity, dated 1 September 1973, DPW-022607-
059.

Appendix G-4

This range map shows renaming of all of the ranges from the “W” series to the following
symbols:

e KR-1 through KR-8 Kolekole Road Ranges

e TR-1 through TR-5 Trimble Road Ranges

e CR-1 through CR-7 Central Ranges

e MF-2 through MF-7 McCarthy Flats Ranges

e SR-1 through SR-5 South Ranges

e PR-1 through PR-3 Pistol Ranges at Waikoloa Gulch
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Although this is the first map found that shows the new range names, they are discussed
in the 1971 range regulations with the new names. Six new ranges appear on this map
including SR-5, TR-3, TR-5, CR-1, CR-1A and CR-2A. The ranges are renamed as
follows, going south to north:

KR-1 Hand Grenade, 3.5 Inch Rocket Launcher, M72 LAW, 40mm Launcher
M203 Inert Only (1971) AKA WA Rocket Launcher and Rifle Grenades
(1955)

KR-2 Live Hand Grenade Range (1971) AKA WB Hand and Rifle Grenade
and Rocket Launcher Range (1955)

KR-3 40mm Launcher M203, M72 LAW (1971) AKA WC-1 Sub Machine
Gun Range (1955)

KR-4 90mm Recoilless Rifle, 106mm Recoilless Rifle, M72 LAW, .50 Caliber
Machine Gun (1971) AKA WC-2 Close Combat Range (1955)

KR-5 General Purpose Weapons Fire and Demonstration Range — Small
Arms (1971) AKA WD Machine Gun Demonstration and Familiarization
Range (1955)

KR-6 Squad and Platoon in the Attack — Live Fire (1973) AKA WE BAR
Transition (1955)

KR-7 Small Arms Night Firing and Daylight Shotgun Firing (1971) AKA
WF-1 and WF-2 Carbine Transition Range (1955)

KR-8 Sub-Caliber Firing 90mm Recoilless Rifle, 106mm Recoilless Rifle
(1971) AKA WG 500 Inch and 1,000 Inch General Purpose Tanks (1955)
TR-1 M60 Machine Gun Zero, Familiarization and Qualification (1971) AKA
WH-1 BAR Transition (1955) AKA WH-3 Tank Gunnery Range — Moving
Targets, Sub —Caliber (1955)

TR-2 M60 Machine Gun Assault Firing (1971) AKA WI Mortar Field Target
Firing Range (1955)

TR-3 Flamethrower (1971)

TR-5 Trainfire Target Detection (1971)

CR-1 1,000 Yard Known Distance Range (1971)

CR-1A M60 Machine Gun Field Firing Range (1971)

CR-2 Known Distance Range for Rifle (1971) AKA WJ M1 Rifle, Carbine
and BAR Known Distance Range (1955)

CR-2A 90mm Recoilless Rifle, 106mm Recoilless Rifle (1971)

CR-3 Trainfire Record Range (1971) AKA WK M1 Rifle, Carbine and BAR
Known Distance Range (1955)

CR-4 Trainfire Field Firing Range (1971) AKA WL M1 Rifle, Carbine and
BAR Known Distance Range (1955)

CR-5 25 Meter Trainfire Zero Range (1971) AKA WM M1 Rifle, Carbine
and BAR Known Distance Range (1955)
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6.2.1 Plate No. 2 — Schofield Barracks Oahu, Hawaii

Plate No. 2 is an overview of Schofield ranges from the maps discussed above. Only the
southwest ranges are delineated. The ranges are overlaid on a 1965 aerial photograph.
Although only the southwest ranges are outlined, footprints of the northern ranges are
noticeable in the photograph. The Davy Crockett Range confirmed target area is north of
Features 2, 13, and 3.

6.2.2 Plate No. 3 — Schofield Barracks Oahu, Hawaii

Plate No. 3 is a closer view of two likely firing lines for the Davy Crockett Range.
Survey points from Range Safety and USACE St. Louis District show where range scrap
and elevated meter readings were found. The firing lines are based on the minimum
target range of the weapon at 555 - 600 meters. The range debris found on Schofield
includes a launching piston that had a maximum distance of 600 meters. Moving the
firing lines any further south involved interference from range buildings in the Surface
Danger Area Diagram (SDAD), rougher terrain and heavily vegetated areas with no trails
or paths.

This Davy Crocket target area also lies in the same impact area as the M79 grenade
launcher (40mm rifle grenade) from Feature 2. This reflects AR 210-21 dated 1964 that
states in the case of the M79 grenade launcher (40mm rifle grenade) and Davy Crockett
Weapon System, a separate range usually is necessary due to the requirement for a secure
impact area.

A SDAD for the Davy Crockett Range from AR 385-63 dated 1968 (see paragraph 5.3) is
laid over the 1964 Aerial Photograph on each firing line. The hatched area between the
600 meter target center line and the 2,000 meter target center line represents suspect areas
for contamination from Cartridge, 20mm Spotting M101. A visual surface sweep of the
suspect area is needed for verification of a target closer to the 2,000 meter range. A
coordinate for the center of the 600 and 2,000 meter line is shown in Section 9.0.
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7.0 POTENTIAL DAVY CROCKETT RANGES

Evidence from range scrap proves that Davy Crockett weapons were fired along with
Cartridge, 20mm Spotting M101 on the Schofield Range. From this fact the question
arose of the possibility of Davy Crockett Ranges on the Makua Military Reservation and
Pohakuloa Training Area (PTA). Historically and currently these two training areas are
used in conjunction with the Schofield ranges for training by the U.S. Army Hawaii.

The research did not discover any documentation of training records pertaining to
requests for Davy Crockett sections to use range facilities on Makua Military Reservation
or Pohakuloa Training Area. These types of records are not long term or permanent, and
most likely no longer exist. Research also did not locate any 1960s time frame maps with
a Davy Crockett Range specifically delineated on it. However, from a review of site
specific maps and range regulations, areas for potential Davy Crockett Ranges were
located.

7.1 MAKUA MILITARY RESERVATION

The Makua Military Reservation AKA Makua Training Area primarily focused on tank
gun and recoilless rifle firing along with receiving fire from sea. The majority of the site,
including the entire southeastern area, is marked as an Impact Area. A strip
approximately 1,000 yards wide along the shore and Farrington Highway is required to
be kept clear of duds at all times.

7.2 HISTORIC RANGE REGULATIONS AND MAP ANALYSIS

The records search located several site-specific layout plans for Makua Military
Reservation. The paragraphs below discuss the relevant information retrieved from the
reviewed maps that are included in Appendix G. All historical maps and site plans
contained in Appendix G are 11 x 17 inch reproduction. The underlined map titles are
hyperlinked to JPEG (*.JPG) full size compliant images of the subject maps on the digital
version of this report. The maps are discussed in order of creation or final revision.

In addition to the site-specific layout plans, these areas were also analyzed using textual
historic range regulations documents. The range regulations applicable for Makua Military
Reservation were also the main Schofield Barracks regulations used in Section 6.0. These
regulation included instructions for all ranges and conduct of training at Schofield Barracks
and outlying areas for artillery and mortar firing on the island of Oahu. As mentioned
before, the range regulations do not cover the time frame of the Davy Crockett Weapon
System (1961 through 1968). These recovered regulations are dated 1955, 1957, 1959 and
1971.

1954
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US Army Garrison Schofield, Honolulu, HI (SCH), Map developed
by M & I Engineering Division HUSAEPAC showing Kaena Point
Military Reservation, Mokuleia Training Area and Makua Training
Area, dated 1 August 1954, Department of Public Works, DPW-
022607-004.

Appendix G-5

Although this map precedes the Davy Crockett Weapon System, it depicts the impact and
clear area that have remained unchanged. Notes pertaining to Makua also allow firing
from the sea into the impact area.

1964
US Army Garrison Schofield, Honolulu, HI (SCH), Map Edition 2-
DMATC Series W833 Sheet 5321 entitled Kaena, dated circa 1964,
Department of Public Works, DPW-022607-032.

Appendix G-6

The map shows a basic outline of the reservation only. Although this map coincides with
the time frame of the Davy Crockett Weapon System, it delineates no impact area or
range activities.

By the 1960s the area is divided into two sections: a training area primarily used for
bivouacs, tactical problems and communication sites and an impact area used for live
firing with all weapons. Small arms firing problems could be conducted in the training
area if a SDAD was furnished and all rounds impacted into the Danger Area. A range
was also available at grid 80728132 in the impact are for the destruction of unserviceable
ammunition by Explosive Ordnance Disposal (EOD) teams.

7.2.1 Plate No. 4 — Makua Military Reservation Oahu, Hawaii

Plate No. 4 reflects Makua Military Reservation from the 1964 map. Other earlier and later
maps of this area do not reflect fixed range fans, SDAD or firing lines of interest.

Search of records neither confirmed nor denied the firing of Davy Crockett weapons at
Makua Military Reservation. However, in the 1971 range regulations the statement is
made concerning the Makua Military Reservation:

“All other firing such as 81mm mortar, 106mm recoilless rifle, tank
weapons, demolition demonstrations and special weapons must be
conducted from the established firing line between grid coordinates 809814
and 809813 on Hill 210. In all cases a SDAD must be furnished.”
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The 1959 range regulation (prior to the Davy Crockett Weapon System) also mentions
this firing line, but references the use of it only for tanks. This limits the potential area
for a Davy Crockett Range. Plate No. 4 shows a 1964 map of Makua Military
Reservation with this approved firing line and a Davy Crockett Range SDAD. The
hatched area between the 600 meter target center line and the 2,000 meter target center
line represents a suspect area for contamination from Cartridge, 20mm Spotting M101.
Coordinate for the center of the 600 and 2,000 meter lines are shown in Section 9.0. This
plate represents only a potential Davy Crockett Range. A visual surface sweep of the
range is needed to confirm or deny this.

7.3 POHAKULOA TRAINING AREA

The Pohakuloa Training Area (PTA) is a training area on the island of Hawaii acquired
by the United States from the State of Hawaii and private landowners. The facility is
used by the United States Army Hawaii, the United States Marine Corps, and the Hawaii
Army National Guard (HARNG).

The PTA is located centrally within the island of Hawaii approximately 40 miles west of
Hilo and 40 miles east of Kawaihae, Hawaii. A public highway, known as Saddle Road,
traverses the northern portion of the area and serves as a major land route.

PTA consists of a cantonment area, a maneuver area, an impact area and a safety buffer
zone. The cantonment area or Base Camp consists of administrative and logistical
buildings, troop billets, Bradshaw Airfield and the ammunition storage area. The
Maneuver Area consists of limited road net and prominent terrain features. The
Pohakuloa Impact Area is an area generally bounded on the north by Lava Road, on the
east by Redleg Road, on the south by Kon-Hilo Trail and on the west by Bobcat Trail.

7.4 HISTORIC RANGE REGULATIONSAND MAP ANALYSIS

The records search located several site-specific layout plans for Pohakuloa Training Area.
The paragraphs below discuss the relevant information retrieved from the reviewed maps,
included in Appendix G. All historical maps and site plans contained in Appendix G are
11 x 17 inch reproductions. The underlined map titles are hyperlinked to JPEG (*.JPG) full
size compliant images of the subject maps on the digital version of this report. The date
behind the range name either came from the map on which the range first appears, or the
date of the Range Regulation in which the range is discussed if earlier than the map date.
These dates do not necessarily reflect when the range was first in service. The maps are
discussed in order of creation or final revision.

In addition to the site-specific layout plans, these areas were also analyzed using textual
historic range regulations documents. The range regulations applicable for Pohakuloa
Training Area were separate regulations for only this area. As with the Schofield and

Section 7 — Potential Davy Crockett Ranges
Page 34



Schofield Barracks & Associated Training Areas
Archive Search Report
Cartridge, 20mm Spotting M101

Makua range regulations, they do not cover the time frame of the Davy Crockett Weapon
System from 1961 through 1968. These recovered regulations are dated 1970, 1971 and
19742021 22

The following site-specific layout plans for Pohakuloa Training Area from the 1960s and
1970s were copied from various sources for range information. These ranges were
analyzed for the best potential ranges for use with the Davy Crockett Weapon System.

1963
US Army Garrison Schofield Honolulu, HI, Map Sheet 1 Series W833S
entitled Pohakuloa Training Area dated 1 February 1963, Department of
Public Works, DPW-022607-012.

Appendix G-7

This earliest map from 1963 shows only one range in the northern half of PTA. This is
the Moving Target Range (1963). All of the range regulations discuss this range. The
moving target range provided a minimum of four moving targets traveling at 10 miles per
hour on a rhombic type track. The firing of solid projectiles at the target was permitted,
but any ammunition containing an explosive element was not. Also delineated is the
Pohakuloa Danger Area that was designated as an impact area all weapons. This range
was not a suitable Davy Crockett Range.

Unfortunately, the map 1s sheet 1 of 2 and only shows the northern half of the PTA.
Sheet 2 of 2 showing the southern half was not recovered. In conclusion, the only range
shown on the 1963 map is:

e Moving Target Range (1963)

1965
US Army Garrison Schofield, Honolulu, HI, U.S. Army Mapping Center
entitled Island of Hawaii Pohakuloa Training Area dated 1 February 1965,
Department of Public Works, DPW-022607-015.

Appendix G-8

This full map of PTA shows seven ranges, one mortar and artillery firing point’s area,
and again delineates the impact area as “No High Explosive Impact Outside of Red
Border”. The first three of these ranges are not discussed in the range regulations.

Going from the north to the south, the first new range is the 3.5 Practice Range (1965).
This range is located in the basic camp versus along the perimeter to the impact area.
The range use most likely consisted of training with the practice version of the Rocket,
3.5 Inch Practice M29 series. The next range south is the 3.5 Rifle Grenade Range
(1965). The title for this range is confusing as it refers to two different weapons and
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ammunition types. The range may have been dual purpose for the use of 3.5 inch rockets
and 40mm rifle grenades.

Continuing south on Lava Road is the Flamethrower Range (1965). The next range
south was shown on the 1963 map and now is name the “A” Firing Line (1965) AKA
Moving Target Range (1963). The “B” Firing Line AKA Menehune Tank Range is
delineated next on Lava Road. The range operation for this range is discussed in the
1970, 1971 and 1974 range regulations. The range confined firing of tank rounds within
the firing line and range fan with the use of high explosive (HE) rounds with super quick
fuzes only. Further south is a range named 3.5 Range (1965), most likely a 3.5 Inch
Rocket Range. Up towards the Base Camp area is the 4.2 & Arty Firing Points (1965)
section delineated as a rectangle. This is located north of Kaena Trail Road. These
obviously are the firing points for large mortar and artillery.

Lastly the most interesting of all ranges appears. This range is named ENTAC Range
(1965). The ENTAC (Engin Teleguide Anti-Char) missile was French manufactured. It
was a light, no roll stabilized, remote controlled,
wire guided missile intended for use against ground
targets. It was primarily an antitank weapon, but
could be used effectively against gun emplacements,
roadblocks, and fortifications. The range is of the
correct size for the firing of the Davy Crockett
weapons. This range is more remote and easy to
secure. To get to this range, one would go south off of the main Lava Road to Engineer
Road, left on Redleg Trail. A picture of the ENTAC missile is shown. >

In review, the following new and old ranges are shown on this 1965 map:

3.5 Practice Range (1965)

3.5 Rifle Grenade Range (1965)

Flamethrower Range (1965)

“A” Firing Line (1965) AKA Moving Target Range (1963)
“B” Firing Line AKA Menehune Tank Range

3.5 Range (1965)

4.2 & Arty Firing Points (1965)

ENTAC Range (1965)

1976
US Army Garrison Schofield, Honolulu, HI (SCH), Department of
Public Works, Map Sheet 2 Series W833S entitled Pohakuloa
Training Area, dated 1 November 1976, DPW-022607-013.

Appendix G-9

Section 7 — Potential Davy Crockett Ranges
Page 36



Schofield Barracks & Associated Training Areas
Archive Search Report
Cartridge, 20mm Spotting M101

This 1976 map is a reprint of a 1970 map from the Office of the Engineer USAPAC.
Sheet 1 of this same year map was not recovered during the research. This is the first we
see Range No. S M72 Rifle Grenade M67 Recoilless Rifle (1970) although the range is
discussed in the oldest recovered range regulation (1970). The range title is confusing, as
the M72 is the Light Antitank Weapon (LAW) rocket not a rifle grenade launcher. The
Range Regulation states the range was used for firing the Rocket, 66mm HEAT M72
(LAW), Cartridge 90mm HEAT for the M67 recoilless rifle and Cartridge, 106mm Heat
for the M40 recoilless rifle. This range is also the appropriate size for the firing of the
Davy Crockett Weapon System. Although the range is first discussed in the 1970 range
regulations, it most likely was in use prior to this date.

In conclusion, the following range is introduced on this map:

e Range No. 5 M72 Rifle Grenade M67 Recoilless Rifle (1970)

1979
US Army Garrison Schofield, Honolulu, HI (SCH), Department of
Public Works, Map Sheet 1 Series W833S entitled Pohakuloa
Training Area, dated 1 April 1979, DPW-022607-014.

Appendix G-10

This 1979 map is reprinted from the 1973 version by the 662™ Engineering Battalion.
This is sheet 1 of 2 showing the northern half of PTA. The map shows three new ranges
in the area south on Redleg Trail and three ranges previously delineated on earlier maps.

The three new ranges are Range No. 2 Flamethrower (1970), Range No. 3 M79
Grenade Launcher Practice Rounds (1970), and Range No. 4 M79 Grenade
Launcher (1970). Although these ranges are finally showing on this 1979 map, the
range regulations in 1970 discuss these ranges. The instructions for operations on Range
No. 2 Flamethrower specified the use of Flamethrowers only. Range No. 3 M79 Grenade
Launcher Practice Rounds (1971) instructions for operations specified that only 40mm
practice ammunition for the M79 grenade launcher is fired on this range. Range No. 4
M79 Grenade Launcher is the only range authorized for Cartridge, 40mm HE
ammunition for the M79 grenade launcher.

Three previously delineated ranges also appear. The northern half of Range No. 5§ M72
Rifle Grenade and M67 Recoilless Rifle (1970) is shown along with the Moving
Target Range (1970) AKA “A” Firing Line (1965) AKA Moving Target Range
(1963). The third range we see again is the M67 and M72 Rocket Range Puu Ahi
(1970) AKA 3.5 Rifle Grenade Range (1965). The range fan for this range has
increased in size to accommodate the weapons now being fired on it. The 1970 Range
Regulation states the Rocket, 66mm HEAT M72 (LAW), Cartridge, 90mm HEAT and
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Cartridge 106mm HEAT for recoilless rifle were used on this range. This range is also
now large enough to accommodate the Davy Crockett Weapon System (2,000 meters).

In conclusion the following ranges are delineated on this map:

Range No. 2 Flamethrower (1970)

Range No. 3 M79 Grenade Launcher Practice Rounds (1970)

Range No. 4 M79 Grenade Launcher (1970)

Range No. 5 M72 Rifle Grenade and M67 Recoilless Rifle (1970)

Mé67 and M72 Rocket Range Puu Ahi (1971) AKA 3.5 Rifle Grenade Range
(1965)

e Moving Target Range (1971) AKA “A” Firing Line (1965) AKA Moving
Target Range (1963)

7.4.1 Plate No. 6 - Pohakuloa Tra