


Predecisional Enforcement Conference, 
May 10, 2011 

US Army’s Response to NRC’s Request for Information Regarding Apparent 
Violations of NRC Regulations 

The Nuclear Regulatory Commission (NRC) has scheduled this Predecisional Enforcement 

Conference (PEC) as the result of a 10 CFR 2.206 petition, in order to obtain information to 

determine whether the Army has violated the provisions of 10 CFR 40.3 by possessing depleted 

uranium (DU) without a license. Specifically, the NRC is concerned with the existence of spent 

Davy Crockett M101 spotting rounds, which are partially made of depleted uranium (DU), on 

some Army training ranges. 

(Following the unrecorded conference NRC requested that the Army provide its position in 

writing. In addition, the NRC asked the Army to clarify a few specific matters. All issues 

discussed and requested have been included in the following text.) 

It is the Army’s position that while the existence of these spotting rounds has been confirmed on 

some Army ranges, no enforcement action is necessary or warranted. First, the Atomic Energy 

Commission (AEC) did issue the Army a license to possess DU in the form of the M101 spotting 

round in 1961, License #SUB-459, which the NRC allowed to expire in 1978. That license 

permitted the Army to distribute this round to, and expend the round on, Army installations 

without requiring the installations to possess individual licenses. The Army complied with the 

intent and conditions of that license. Second, since discovery of the round in 2005, the Army has 

reported it to the NRC, applied for a license from the NRC, and has taken interim measures to 

ensure the safety of populations on and near the installations. Third, no part of any range has 

been decommissioned, or released for restricted or unrestricted use. All ranges suspected of 

possessing DU are under restricted access. The only activities performed have been done on 

Schofield Barracks, HI, with NRC knowledge by Cabrera Services, an Army contractor. 

In the NRC’s notice of this PEC, the NRC Staff asked the Army to provide information 

regarding several specific issues pertaining to the apparent violations of NRC regulations. The 

Army’s responses, detailing our position that enforcement action is neither necessary nor 

warranted, are as follows. 

1. The Army’s assessment of the root and contributing causes of the apparent violations. 

The Atomic Energy Commission (AEC) issued the Army a license to possess depleted uranium 

(DU) in the form of the M101 spotting round, which was in effect from 1961 to 1978. 

Specifically, the original license authorized the fabrication and testing of the spotting round at 

three Army Arsenals: Frankford, Lake City, and Picatinny Arsenals. The license also authorized 

the distribution of the round to Army field units, and use of the M101 spotting round for military 

purposes. “The licensee is further authorized to distribute spotting rounds to field units of the 
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Army and to use such rounds for military purposes in accordance with the procedures described 

in the licensee’s September 19, 1961, application.” At no time during the lifecycle of the Army’s 

license to possess DU did the AEC or NRC ever request that each installation that received the 

M101 apply for a separate license. The fact is that there is no evidence in the record that AEC or 

NRC ever directed, or had any intention to direct, the Army to collect the expended rounds. And 

collection of the spent rounds was not part of the Army procedures referenced in its 1961 

application. 

In fact, all the available evidence indicates that DU was not believed to pose a health hazard and 

that AEC/NRC had no issue with the Army leaving the expended DU lying in situ on the ranges. 

While we are not arguing against regulatory control of DU, this information is helpful to 

understand how we got here. And consequently, any significant enforcement action considered 

must factor in the following information. 

A. Regarding evidence in the record regarding specific AEC guidance to the Army 

pertaining to control of the M101 spotting round - in a letter sent to the AEC Division of 

Licensing and Regulation, dated 1 May 1961, the Army requested “guidance on controls 

required for the proposed end use of the item.” The letter was also attached to the original license 

application submitted on 26 September 1961. The Army cannot find, nor has the NRC provided, 

any evidence that any restrictions or requirements were placed on the end use. Elsewhere in the 

original application, as well as various other times in the life of the license, the Army informed 

AEC what the “proposed end use” was, and AEC acknowledged and accepted that as a condition 

of the license.
1
 For example: 

(1). The application for the original license stated on page one, block 9, “Depleted 

uranium will be … distributed to subordinate military units, and utilized or expended in training 

or combat.”
2
 

(2). A health study was conducted by the Health Physicist at Watertown Arsenal 

in 1960. The study found that all radiation concentrations in the impact area did not vary 

significantly from background. The conclusion of that report was that “the use of the uranium in 

the M101 is not an epidemiological health hazard. The standard operating procedures as 

exercised in the use of any conventional weapon will be adequate.” The standard procedure for 

every other conventional weapon fired on Army ranges is to leave the rounds on the impact area 

unless and until the land is intended to be cleared and reclaimed for other uses. In fact, that same 

report stated, 

“It is the recommendation of the Watertown Arsenal Health Physicist that all 

spotting rounds be left in the impact area and that the impact area not be 

                                                 

1
 Attachment 1, pg. 6, Letter attached to original 1961 license application. 

2
 Attachment 1, pg. 2, 1961 license application. 
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considered a radiation area. This suggestion was favorably considered by the 

above-mentioned Atomic Energy Laboratory.”
3
 

(3). In the process of amending the license in 1962, the Army informed the AEC 

“there are no radiological health hazards associated with the artillery (sic) ammunition.”
4
 (The 

Davy Crockett weapon system was not artillery.) In so informing the AEC, the Army provided a 

Radiological Hygiene Special Study conducted at Lake City Arsenal, Independence, Missouri in 

1961 by the U.S. Army Environmental Hygiene Agency. As part of that study, inspectors took 

radiation measurements of a 250-square-foot impact area where approximately 1000 rounds had 

been fired. Their findings were that radiation readings at waist level were not above background, 

that when measuring recent craters the reading was between 0.05 to 0.1 milliroentgen per hour 

(mR/h), and when measuring fragments on the ground, slightly above 0.2 mR/h. The report 

concluded that “there is no hazard to personnel from the fired rounds….” and that “…the hazard 

to personnel from unexploded ordnance would make decontamination undesirable.”
5
 

(4). AEC inspected Lake City Arsenal in November 1963 and the inspector stated 

the following under “License Conditions” at Continuation Sheet #6: 

“42. The following shows the status of compliance with the conditions of this 

license… The artillery (sic) rounds which had been manufactured had been 

distributed to various field units of the Army to be used for the spotting of impact 

areas. The use appears to be in accordance with the specifications of this 

license.”
6
 

B. The Army used the license, and the round, as it had informed AEC it would. All 

75,000 rounds manufactured were shipped to various Army installations and depots by 1963. An 

approximate total of only 30,000 rounds were ever fired on Army training ranges between 

manufacture and 1968, when the Davy Crockett system was discontinued. If there was some 

other intent when this license was issued 50 years ago, it is not apparent from any of the 

surviving documents known to the Army. In fact, in 1969, following the end of the Davy 

Crockett era, the AEC Licensing Director authorized the Army to dispose of its remaining 

44,000 live M101 rounds by dumping them in the sea. His rationale was due to the quote 

“insignificant radioactivity involved.”
7
 However, the Army decided to destroy the rounds at Lake 

City Arsenal rather than dispose of them by sea burial. 

C. License Expiration. Even if there was original intent to remove the DU on Army 

ranges short of decommissioning the ranges, the NRC’s decision not to conduct a termination or 

confirmatory survey before allowing the license to expire indicates otherwise. Additionally, a 

                                                 

3
 Attachment 2, pg. 5, Health Physics Study dated 19 FEB 1960, Watertown Arsenal 

4
 Attachment 3, pg. 1, 1962 letter. 

5
 Attachment 3, pg. 8, Report of Radiological Hygiene Special Study No. 3993R21-62, dated 27 DEC 1961, Lake 

City Arsenal. 
6
 Attachment 4, pg. 7, Compliance Inspection Report dated November 20 and 21, 1963. 

7
 Attachment 5, letter from J.A. McBride dated April 11, 1969. 
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1989 GAO report found that the NRC had decommissioned previously licensed materials sites in 

error and without requiring clean up. The GAO ordered follow up studies of all licenses 

terminated since 1965. The follow up report for license SUB-459 was conducted by Oak Ridge 

National Laboratories (ORNL) in approximately 1994, and found that it, as we know, authorized 

“various Army Units as locations of use.”
8
 It further reported that no termination or confirmatory 

survey was performed on this license, and that Army Units were eligible for the distribution of 

the rounds from 1961 to 1973. NRC’s handling of the expiration, and failure to act on the follow 

up investigation, indicate that NRC was not concerned about the possibility that expended 

spotting rounds were left on Army ranges. 

D. At best, the institutions overlooked the M101 issue due to passage of time and changes 

in the license itself. Over time the license was amended to include other uses of DU and only two 

years after AEC issued the original license, AEC amended it to omit any specific mention of its 

original purpose – the M101 spotting round. The last amendment to the license also specifically 

prohibited distribution of explosive devices containing DU, which could explain why the NRC 

did not investigate the potential existence of DU on Army ranges prior to allowing the license to 

expire in 1978. But it still does not explain why nothing was done in 1994 after ORNL pointed 

out the fact that the rounds were distributed to Army Units. Some factors in the life cycle of the 

license: 

(1). The license for possession of DU expired in 1978, 10 years after the weapon 

system was removed from use, and was last fired. 

(2). AEC did not require the Army to retain records showing the receipt and 

disposal of source material possessed and used pursuant to AEC License No. SUB-459 for more 

than two years after that license expired.
9
 

(3). The conditions of license SUB-459 were modified many times between 1961 

and its expiration in 1978 without inquiry from the AEC/NRC about the location or ongoing 

possession of the M101. What follows is a brief license history based on Army and NRC 

records: 

a. November 1961 – the original license granted the right of possession of 

“spotting rounds” containing uranium to the Department of the Army for fabrication at United 

States Army Munitions Command Complex, which included Lake City Arsenal, Frankford 

Arsenal, and Picatinny Arsenal. The license also authorized testing of the round, as well as 

distribution to field units to use for military purposes. 

b. October 1962 – the license was modified to include the right of the 

Army to do all the above with not only spotting rounds but also with uranium-containing artillery 

rounds. 

                                                 

8
 Attachment 6, pg. 3, ORNL Sites-Summary, date not listed. 

9
 Attachment 7, Letter from AEC Division of State and Licensee Relations, dated March 23, 1965. 
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c. August 1963 – the license was modified to grant the Army the right to 

do all the above with “small arms and artillery ammunition.” This license dropped the specific 

mention of the spotting round, even though it was considered a small arms round. At this time all 

spotting rounds had been manufactured and distributed. 

d. April 1965 – the license was again modified, naming licensee as 

Department of the Army, Army Munitions Command (AMC), and changing the condition to the 

right of “fabrication of component parts used in explosive devices” to Frankford Arsenal only; 

and authorizing AMC to “distribute explosive devices containing uranium to field units of the 

Army for military purposes.” 

e. April 1968 – the license was renewed, naming licensee as the 

Department of the Army again, but granting the same authorizations as the previous one. 

f. October 1973 – the license was renewed authorizing “fabrication and 

testing of component parts used in explosive devices at the Frankford Arsenal,” limiting the 

quantity for the first time to 6,000 kilograms, and prohibiting distribution to field units. 

g. November 1974 – the license was modified to add authorized 

possession of thorium at Frankford Arsenal. 

h. December 1974 – the license was modified to name the licensee as 

Department of the Army, Franfort (sic) Arsenal. 

In the end, the alleged violation for possessing the DU without a license happened because SUB-

459 expired in 1978, at a time when neither the Army nor the NRC believed the spent M101 

rounds posed a threat to health or environment. If there had been concern then something would 

have been done more than 30 years ago in 1978. While the threat posed by the round remains 

extremely low, the Army has been nonetheless cooperative at all stages of this process, from 

reporting the discovery of DU, to pursuing a new license to possess it. We believe that 

considering the license history, the Army’s history of compliance with the conditions of the 

license, and based on our ongoing efforts to comply with NRC regulations as currently 

interpreted, no enforcement action is necessary. 

Question from NRC OGC, Brett Klukan: According to NRC regulations as they existed in 

1978, was the NRC permitted to authorize the Army to possess DU in the quantities in question 

without a license? 

Answer: According to 10 CFR 40, 1978, the NRC required a specific license for the possession 

of source material (in this case DU) in quantities over fifteen (15) pounds. The Army possessed 

more than 15 pounds of DU when the license was allowed to expire in the same year. What is not 

clear from the NRC's regulations is what the NRC considered "possession" in 1978. However, 

based on the language, and NRC treatment, of license SUB-459 over its history (as previously 

delineated), the Army believes that since the NRC was not allowed to authorize possession of 

more than 15 pounds of DU without a specific license, the NRC must have considered 

possession to have terminated upon the "expenditure" of the M101. There is no other viable 
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conclusion, considering the Army was authorized by the license to expend the round; at no time 

was future licensing, or removal, of the spent round included as a condition of the license; and 

the NRC allowed the license to expire without investigation. In addition, the other 

contemporaneous documents cited earlier indicate there was no interest in licensing the spent 

rounds based on the fact that the impact areas are closed to the public, and present little, if any, 

threat to health and environment. 

Bob Cherry, IMCOM Radiation Safety Staff Officer: 

2. If additional installations have been identified since the November 16, 2010, meeting. 

Yes, a history of use of theM101 round was discovered at Watervliet Arsenal and Springfield 

Armory. The Army reported the discovery to the NRC immediately. The Watervliet Arsenal DU 

is covered by an existing source material license, and the Springfield Armory was verified by the 

State of Massachusetts to be free of DU. 

3. For each installation identified at the November 16, 2010, meeting: 

a. Whether the Army has confirmed the amount of depleted uranium (DU) 
present. 

“Confirmation” to date consists of record searches and ground surveys. Where possible, to 

include 16 of the ranges, the ASR team conducted searches for the three-foot piston, which 

provided evidence that the round could have been fired at the range. The team was able to 

conduct these searches since the piston fell within 200 yards of the firing point and did not 

require the team to go into the impact area. At Schofield Barracks, Pohakuloa Training Area, 

Fort Hood and Fort Carson, the Army was able to conduct radiation surveys. Three of these 

resulted in confirmation of DU, while the survey at Fort Carson did not. The Army has not 

performed any characterization surveys for DU on any of its ranges other than Schofield 

Barracks, Hawaii with NRC knowledge. 

b. The timeframe for completing the evaluations to determine the amount of 
DU present if the amount is not yet known. 

The evaluation of Army records and the estimates used to “determine the amount of DU present” 

is complete. The Army has no plans to perform physical measurements (characterization 

surveys) to determine the amount of DU at any installation. 
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c. For each installation with DU confirmed to be present, the date the Army 
made the determination that DU was present as well as the date the Army believes it 
came into possession of DU at the installation. 

Please see the attached table.
10

 

4. Whether the Army has completed an evaluation to determine if DU is present at 

installations other than those identified in the November 16, 2010, meeting. If no such 

evaluation has been completed or planned, the Army should be prepared to discuss its basis 

for concluding that DU is not potentially present at other installations. 

Mr. Edwin Valdez, US Army Corps of Engineers, St. Louis District, evaluated 65 Army 

installations worldwide as possible sites where the Army might have fired the M101. He chose 

these installations because of the presence of Army Infantry units that might have trained with 

the Davy Crockett system. During his analysis, he identified 21 installations (including 

Watervliet Arsenal and Springfield Armory) where the Army likely fired the M101. Sixteen of 

those installations are IMCOM installations and are subjects for the IMCOM license application 

process. These were identified to NRC at the November 16, 2010 meeting. Four others are 

already covered under NRC licenses. The Army transferred the remaining installation, 

Springfield Armory, to the Department of the Interior in the 1970s. Mr. Valdez is prepared to 

discuss his evaluation process for selecting and excluding installations from his search for the 

presence of M101 depleted uranium, if the NRC desires more clarity on the matter. 

Question from NRC: What was the scope, process, and evaluation criterion used to identify the 

installations at which DU M101 munitions were fired? What is the certainty that all affected 

installations were identified? 

Answer: In October 2007, 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 and analyze information 

concerning the use of the Cartridge, 20mm Spotting M101 during training with the Davy 

Crockett Light Weapon M28 at U.S. Army installations. 

Before any installations were identified, a study of the Davy Crockett Weapon System was 

undertaken and a comprehensive report written. The report, RO-7 Davy Crockett Weapon 

System, described the weapon, its technical aspects, deployment scheme, training, and field use. 

During the writing of RO-7, the research team studied the U.S. Army deployment concept for the 

weapon system. The team collected the Tables of Organization and Equipment (TO&E) that 

identified the authorization of the weapon to infantry battalions in Infantry, Mechanized, and 

Armored Divisions. We then collected the TO&Es for the authorized units that were active 

between 1961 and 1968. 

                                                 

10
 Attachment 8, Table created by research team. 
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After we identified the units that were authorized to field the Davy Crockett weapon system, we 

identified their home locations/installations where they were posted and trained. We made a 

concerted effort to identify all potential installations these units could have been. Casting a very 

wide net, the search identified sixty-five (65) installations at which the weapons system could 

have been fielded and fired. 

Prior to visiting the installations, the team conducted an extensive (6 person-months) research at 

the National Archives and Records Administration (NARA) at College Park, Maryland, as well 

as searches at other Regional NARA archives. Additional research was conducted at numerous 

other Federal and local repositories. This provided the project team with a broad view of the 

Davy Crockett weapon system, its deployment, and its world-wide use. 

The team then developed eleven criteria that we used to determine and verify whether or not the 

Cartridge, 20mm Spotting M101 was used at a specific installation. Relevant findings were 

compiled and evaluated against these eleven criteria to determine which, if any, of the criteria 

were met. 

Then, over a three-year period, each of the 65 installations was visited. Local research, 

interviews, and when possible, range inspections were conducted. The same rigor and detailed 

process was applied to the research and analysis of each installation. In writing the ASRs, 

information found pertaining to a particular installation was not generalized and applied to other 

installations, unless it was clearly an Army-wide standard. Based on all the research and 

application of this evaluation process, we were able to eliminate the majority of installations and 

ranges from the list of potential locations of DU use. 

Installation-specific ASRs were written for all the installations that we determined received 

and/or fired the Cartridge, 20mm Spotting M101. Each ASR is a standalone report and contains 

only citable information and conclusions specific to the particular installation. These reports 

form the basis for follow-on work currently being conducted by affected installations. 

The eleven criteria we established to determine and verify the use of the Cartridge, 20mm 

Spotting M101 during training at specific installations are as follows: 

1) Was there a unit garrisoned or that trained at the installation that was authorized to field 

the Davy Crockett weapon by a Table of Organization and Equipment (TO&E)? 

2) Was the authorized unit at the installation during target time frame (1961 –1968)? 

3) Were M28s and/or M29s issued to units garrisoned at the installation? 

4) Were M101 20mm rounds recorded on Form DD 550 shipped to the installation? 

5) Were M415 or M466 37mm rounds shipped to the installation? 

6) Was there any historic textual information documenting usage? 

7) Were there any historical still photographs or moving pictures information? 

8) Were there any “Davy Crockett” ranges identified on range maps? 

9) Were any of the ranges on the installation capable of meeting the surface danger area and 

security requirements of the Davy Crockett weapon system? 

10) Was there any relevant information from personnel interviews? 

11) Was Davy Crockett ammunition debris found during the range inspection? 
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Relevant findings were compiled and evaluated against these eleven criteria to determine which, 

if any, of the criteria were met. Based on this evaluation process, we were able to conclude with 

a high degree of confidence in all cases, whether or not the M101 was ever fired on a particular 

range. 

5. A description, including dates, of all actions taken or planned by the Army since the 

initial discovery of DU, specifically addressing: 

a. Restoring compliance with NRC requirements to maintain a license to 
possess DU. 

The Army reported the discovery of DU to NRC in 2006, which led to numerous discussions 

between Army and NRC staffers during 2006 and 2007 to determine if a license was necessary. 

Following guidance that the NRC provided, the Commanding General of IMCOM applied to the 

NRC for a source material license to possess M101 DU on November 6, 2008. This license asked 

for possession of a maximum of 8,000 kilograms of depleted uranium at “US Department of the 

Army installations.” The application went on to list eight Army installations “where the M101 

spotting round has been found” and stated that “the NRC will be notified upon confirmation that 

depleted uranium is present at a given installation and that installation will then be incorporated 

into this permit.” The License Radiation Safety Officer (RSO) at that time was Mr. Greg Komp. 

On July 8, 2009, the Army sent generic and site-specific proposed Physical Security Plans and 

Environmental Radiation Monitoring Plans for the Hawaii ranges. 

On February 10, 2010, the Commanding General (CG) of IMCOM amended the original 

application to name Dr. Robert Cherry as License RSO. 

On March 11, 2010, the NRC sent a letter to the IMCOM Commander regarding the plans for the 

other seven Army installations mentioned in the original application. The Army had not yet 

written these plans because we were expecting comments from the NRC about the Hawaii plans 

that would guide us in preparing the additional plans. 

With no such comments in hand from the NRC, the License RSO wrote plans for Fort Benning, 

Fort Campbell, Fort Knox, and Fort Carson modeled on the previously submitted Hawaii plans. 

We sent the environmental radiation monitoring plans for Fort Benning, Fort Campbell, and Fort 

Knox to the NRC on September 13, October 26, and October 28, 2010, respectively. 

Before we could send the Fort Carson environmental radiation monitoring plan to the NRC, we 

received the NRC’s November 30, 2010, letter, which essentially said that all previously 

submitted plans were inadequate and that the NRC wanted a separate amendment application for 

each installation after the Hawaii installations. 

In response to that letter, the License RSO responded to NRC comments and wrote a revised 

Radiation Safety Plan and a revised Physical Security Plan for the Hawaii ranges. We sent the 

comments and these plans to the NRC on February 17, 2011. The only remaining action to 

complete the application process is to provide revised Environmental Radiation Monitoring 
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Plans (ERMP) for the Hawaii ranges. However, our understanding was that the NRC would be 

able to issue a license while the ERMP is pending. 

Amendment applications for the remaining installations should follow in rapid order. The 

ERMPs will require qualified expert help and will take longer to submit. However, last week we 

identified funding for qualified environmental experts to write the Environmental Radiation 

Monitoring Plans not only for the Hawaii ranges, but also for M101 impact areas on the other 15 

affected IMCOM installations. We have two proposals and cost estimates that we are currently 

reviewing for selection. When we have made a selection and have a plan production schedule in 

place, we will inform the NRC. 

We are awaiting an NRC letter commenting on the Radiation Safety Plan and Physical Security 

Plan for the Hawaii ranges. The NRC held a technical meeting by telephone on March 31, 2011, 

with “the purpose of [discussing] the results of the [NRC] staff’s review of the Army’s revised 

radiation safety plan and request, dated February 9, 2011, to continue operations at the Schofield 

Barracks and Pohakuloa Training Area during review of the Army’s license application.” During 

the conference NRC staff mentioned several alterations they want made to our plans, and said 

they would follow up the conference with a written summation along with the required changes. 

Our impression was that the NRC would approve the proposed Radiation Safety Plan after the 

Army makes the agreed-upon changes the NRC staff provided. However, we have not received 

the written listing of those required changes. Once we have the plan approved, we will then 

modify the Radiation Safety Plan and Physical Security Plans to be site-specific for the other 

installations. 

b. Access control to areas containing or potentially containing DU. 

General access control (that is, access control for purposes other than radiation safety) has been 

in effect continuously at all affected IMCOM ranges since the Army fired the M101 in training. 

M101 impact areas are co-located with artillery and mortar unexploded ordnance. The general 

public does not have access to these areas. US Army Garrison Hawaii placed radiation safety 

access controls on areas at Schofield Barracks after the initial scoping survey in November 2006. 

At Pohakuloa Training Area (PTA), radiation safety controls were put in place after the Draft 

ASR was published (May 2007) and listed PTA as a potential Davy Crockett range area and then 

further refined the controls after DU was confirmed by scoping survey in August 2007. These 

controls have remained in place since then. The IMCOM Commander issued an operations order 

on May 4, 2011 forbidding personnel to enter DU impact areas at all posts, and prohibiting firing 

high explosive munitions (HE) into potential DU areas. 

At the October 29, 2010, meeting between the NRC and IMCOM, NRC staffers and NRC Office 

of General Council attorneys expressed strong concerns that USACE Battle Area Complex 

(BAX) construction has occurred and additional BAX construction was imminent in the DU-

affected areas at Schofield Barracks without NRC authorization. I alerted US Army Garrison 

Hawaii about these concerns. A “pause in construction work at [Schofield Barracks battle area 

complex (BAX) and [the Pohakuloa Training Area] BAX” occurred immediately. Work did not 
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resume until a letter, dated November 24, 2010, from the NRC authorized resumption under 

terms of the contractor’s NRC license. 

c. Prevention of the spread of DU contamination. 

In November 2006, after the Army confirmed the presence of DU on the Schofield Impact area, 

additional access controls were implemented. Access controls were already in place for the 

impact areas because of unexploded ordinance and live fire hazards. The DU controls included 

DU awareness training and required contamination monitoring of personnel and vehicles exiting 

the impact area. In May 2007, similar controls were put into place for Pohakuloa Training Area 

after the Archives Search Report identified potential DU impact areas. 

It is important to understand that access to range areas is strictly controlled because of the 

dangers posed by unexploded ordnance and live rounds that are still fired during training. All 

personnel entering the range area must report in and report out with range control. It is also 

important to understand that the typical range complex in the Army has an interior impact area 

that is surrounded by numerous firing ranges. Each firing range has defined boundaries and is 

designed for a specific type of weapon system. Surface danger zones and safety boundaries exist 

for every weapon system. Access and use of each firing range is controlled and entry is limited to 

those using or maintaining the range. Entry into the central impact area is further restricted and 

rarely done because of the previously mentioned hazards. 

Schofield Barracks, because of its small size is not a typical range complex. There are several 

ranges that overlap. That creates areas in which a small arms target may be in a location that was 

previously used by a system such as the Davy Crockett. To ensure the health and safety of range 

maintenance personnel, additional radiation safety controls were put in place. Additionally, the 

construction of the battle area complex created a situation that required additional radiological 

and chemical safety controls to be established. To my knowledge, these unique situations do not 

occur at other Army ranges. So no additional controls, other than restrictions on entry, and firing 

high explosive munitions, into potential DU areas have been established. 

The Army staff office responsible for designing and upgrading Army ranges has been provided 

the list of potentially affected DU areas. No new targets or construction such as that occurring at 

Schofield Barracks are currently being considered for areas with DU residue. And as Major 

General Aycock mentioned, the Army safety Office has issued instructions requiring radiation 

monitoring of all potentially contaminated debris or scrap removed from ranges. 

d. Utilization of the firing range containing DU contamination. 

The Department of Defense has a longstanding policy prohibiting firing of high explosive 

munitions into areas containing DU. The Army has reiterated compliance with that policy in the 

following ways. IMCOM Radiation Safety Officer instructed all range operators not to allow 

firing of high explosive rounds into DU impact areas on several occasions since 2009. The 

IMCOM Commander issued an operations order on May 4, 2011forbidding firing of HE rounds 

into DU impact areas at all posts. Non-HE rounds are still allowed into the impact areas. 
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e. Assuring that NRC regulatory limits on exposure to members of the public 
and to workers will be met. 

There is a DOD policy, DODI 4715.11, which prohibits firing high explosives into an area 

containing DU. The physical characteristics of the M101 depleted uranium, its dispersal over 

impact areas, and limited personnel access to the impact areas make it virtually impossible to 

reach any of the NRC regulatory limits on exposure to members of the public and workers. We 

have exposure rate measurement results for the Hawaii ranges in reports from our contractor that 

support this. 

As you know, depleted uranium has a very low specific activity due to the 4.5-billion year half-

life of its principal constituent, uranium-238. In addition, the uranium isotopes in depleted 

uranium decay by alpha emission accompanied by some low-energy gamma rays. Slabs of 

depleted uranium do produce significant surface beta dose rates due to beta decay of immediate 

progeny, but (1) we do not have slabs of depleted uranium and (2) we do not have prolonged 

surface contact. 

Air sampling at the Hawaii ranges and at every other outdoor site in my experience has never 

detected uranium or chemically similar transuranics at air concentrations at even a significant 

fraction of NRC regulatory limits. We have no reason to believe that NRC regulatory limits will 

be exceeded in other pathways, but we will verify this once our environmental radiation 

monitoring programs are in place. Dates of ground survey, flyover, and air sampling reports at 

the Hawaii ranges include April 2008 and monthly between February 2009, and March 2010. 

f. Assuring that NRC regulatory limits on release of material will be met. 

The D-38 depleted uranium alloy in the M101 (92 percent depleted uranium with about 8 percent 

molybdenum) is relatively inert and does not oxidize as rapidly as does uranium metal. Visual 

inspections for M101 rounds found on the Hawaii ranges indicate that they act differently in 

different environments. At Schofield Barracks the rounds oxidize at a greater rate compared to 

rounds at PTA. At Schofield Barracks we find a lot of yellow oxidized pieces/flakes, while at 

PTA we find little to no oxidization and the rounds remain mostly intact with minor degradation 

even after 45 years of exposure to the environment. Oxidized flakes that fall off the rounds 

usually remain in the immediate area of the round when the ground is left undisturbed. 

As we wrote in our November 2008 license application, “Migration of depleted uranium has 

been and continues to be extensively studied at a variety of military installations to include 

Aberdeen Proving Ground, Jefferson Proving Ground, Lake City Army Ammunition Plant and 

the Iowa Army Ammunition Plant. Available information indicates that depleted uranium metal 

generally remains in the immediate vicinity where initially deposited with limited migration over 

the periods that the materials have been present. The potential for DU to migrate depends on a 

number of factors to include chemical form of the uranium; chemical characteristics of soil 

including pH; proximity to surface water bodies; depth to groundwater; and topography/terrain. 

Given that migration would generally distribute uranium over a larger area thus reducing its 

concentration and that dose depends primarily on the average concentration, migration would 

tend to lower doses but to increase the potential for low level exposures.” 
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With the above in mind, we have no reason to believe that NRC regulatory limits on release of 

material will be exceeded. However, we recognize that we require data from field measurement 

to demonstrate this to the NRC. We expect to verify this once our environmental radiation 

monitoring programs are NRC-approved and in place. 

g. Any restrictions for use of the firing ranges. 

Department of Defense prohibitions against firing high explosives munitions into depleted 

uranium-affected areas predate the Army’s discovery of M101 depleted uranium in 2005 on the 

Hawaii ranges. The Army reiterated this prohibition several times since 2005, including as 

follows: 

 January 13, 2010: Atomic Safety and Licensing Board oral argument hearing on standing 

and contention admissibility 

 November 17, 2010, and later: weekly radiation safety situation reports 

 November 18, 2010: trip report 

 April 18, 2011: symposium presentation 

 April 27, 2011: broadcast email to M101-affected garrison radiation safety officers 

 May 4, 2011: IMCOM OPORD 

Personnel access restrictions discussed above preclude all other activities, except firing of non-

high explosive munitions into a M101-affected impact area, unless an NRC-approved radiation 

safety program is in place. 

h. Evaluations to determine if DU contamination has been transported off the 
ranges. 

The above-mentioned restrictions on personnel access and high-explosive munitions for M101-

affected impact areas are active measures to prevent DU contamination from being transported 

off the ranges. Similarly, monitoring of personnel and equipment as they exit M101 impact areas 

in Hawaii are also active measures to prevent this transport. These are all “evaluations to 

determine if DU contamination has been transported off the ranges.” Monitoring of personnel 

and equipment as they exit M101 impact areas is included in the Hawaii Radiation Safety Plan. 

The Army will apply this same plan, to be modified to be site-specific and submitted to the NRC 

with license amendment applications, at all the other 15 M101-affected installations. 

As previously presented, dates of ground survey, flyover, and air sampling reports at the Hawaii 

ranges include April 2008 and monthly between February 2009, and March 2010. 

In compliance with NRC requirements, we will write environmental radiation monitoring plans 

for each M101-affected garrison, submit these plans as they become available to the NRC, and, 

once NRC-approved, implement these plans. We now have funding available to employ qualified 

environmental experts to write these plans. IMCOM has hired the Army Corps of Engineers and 

the Army Public Health Command to conduct these 
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Greg Komp, Army Radiation Safety Officer, Office of the Director of Army Safety 

6. A description of all actions performed at the Schofield Barracks installation in support 

of the construction of the BAX, specifically addressing when these actions were performed 

and who performed them. 

Pre-construction activities were undertaken in 2003 to prepare for BAX construction. Schofield 

Barracks Archeological initiated surveys and other support efforts for the Environmental Impact 

Statement. In 2004, Zapata began range clearance activities in the planned BAX construction 

footprint. This included survey and removal of unexploded ordinance (UXO) and scrap material 

from the range. It was in the pile of scrap that the tail fins from the M101 were identified in July 

2005. DU was found in the scrap in August 2005. 

The Army made preparations for a contractor to analytically confirm presence of DU. The Army 

contracted Cabrera Services in October 2006 at the beginning of a new fiscal year. Cabrera 

conducted the scoping survey in November 2006 and confirmed that DU was on the Schofield 

Barracks range. The Army instituted additional operational controls for personnel entering the 

impact area and informed the NRC about its discovery. 

In July 2007, Cabrera began a characterization survey of approximately 425 acres. This included 

areas identified in the scoping surveys. This was only possible at that time because this area had 

been cleared of UXO and the 25th Division had been deployed and was not continually training 

on the range. 

In June 2008, Cabrera conducted an aerial survey of a portion of the previously surveyed area to 

confirm that an aerial survey for DU was feasible. 

In August of 2008, Cabrera began surveying previously removed scrap for radioactive materials. 

This continued until January of 2009. They found five pieces of DU in about 17,000 cubic feet of 

scrap.  

In September of 2008, Cabrera began radiological surveys along the BAX construction footprint 

and performed source term reduction in accordance with ALARA principles and procedures in 

Cabrera’s NRC License 06-30556-01 Amendment 2. 

From November 2008 to May 2009, Parsons conducted construction activities in areas 1, 5 and 

portions of 2 with radiological support from Cabrera and UXO Support from Zapata. Cabrera 

Services established an onsite gamma spectroscopy laboratory for the purpose of analyzing 

construction soils for DU prior to re-use on the BAX site. 

In May and June 2009, Parsons conducted construction activities in areas 2, 3, and 4 with 

radiological support from Cabrera and UXO Support from Zapata. Parsons only worked in areas 

surveyed to be free of DU at the surface. All soils moved were analyzed by the onsite laboratory 

for DU by Cabrera. This work was suspended in June 2009 because of Chemical Weapon 

Material (CWM) located on the BAX. 
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Parsons resumed construction work on the BAX in November 2009 with UXO, radiological, and 

CWM support.
11

 This work continued until November 2010, with the exception of work 

stoppage due to funding issues in July and August 2010. 

In December 2010, Cabrera activates NRC license 06-30556-01 Amendment 3, takes control of 

range. Work began again in January 2011 in areas 1 through 5 with full UXO, radiological and 

CWM support in place.  

Post-PEC IMCOM Assessment: 

Parsons (www.parsons.com) performed BAX construction activities on the Schofield Barracks 

DU-affected range. Zapata Engineering provided UXO support and Cabrera Services provided 

radiological support to these activities. The radiological support included “source term 

reduction” that involved surveying for DU contamination using an onsite laboratory for soil 

sample analysis.  

If the survey and soil sample analysis results indicated DU was not present, those areas and soil 

were available for construction activities. However, all areas remained under Cabrera’s 

radiological surveillance. If DU was detected, the contaminated material was collected and 

disposed of in accordance with the Joint Munitions Command NRC license. The Army 

maintained control of contaminated materials until its ultimate disposition at an NRC-licensed 

disposal site. 

The NRC might construe some or all of these activities as analogous to decommissioning. The 

Army recognizes the NRC’s authority not only over possession of source material, but also over 

decommissioning of DU-affected areas.   

Cabrera Services did not activate its NRC license before performing these activities. Cabrera’s 

license, had it been activated, authorized performance of these activities with NRC knowledge 

and approval. Cabrera did not activate its license because Cabrera’s only role was to perform 

radiological surveillance of the BAX construction activities.  

IMCOM hired Bob Cherry in November 2009 as its Radiation Safety Staff Officer and to 

become the License RSO for its NRC DU license. He determined that the NRC might not have 

full knowledge and concurrence with previous and proposed activities. He received assurances 

that the NRC was aware of these activities, but no documentation existed to establish NRC 

awareness.  When new construction activities were contracted, he required USACE Baltimore to 

set up a formal information meeting with the NRC to ensure that they were aware of these new 

activities. 

                                                 

11
 According to the US Army Garrison Hawaii RSO, between November 2009 and November 2010, Parsons’ 

personnel and equipment were not frisked or monitored before they left the range. The radiological support 

consisted of soil sampling only. However, frisking and monitoring of personnel and equipment at other times never 

detected radioactive contamination or exposure above background levels. 

http://www.parsons.com/
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The NRC and the Army held that meeting on October 29, 2010.  The NRC notified the Army at 

that meeting that it had not approved the previous activities.  The NRC also notified the Army 

that it must follow certain procedures and protocols to gain NRC approval for the proposed 

activities. A follow-up public meeting on November 16, 2010, affirmed those notifications. 

The Army then instituted a full suspension of construction activities.  The NRC gave authority to 

continue work under Cabrera’s license. Cabrera activated its license on November 15, 2006, for 

Schofield Barracks. Work resumed in January 2011. 

In summary, the Army now recognizes that the previous activities at the Schofield Barracks 

BAX construction site may not have been in full compliance with NRC regulations. We 

emphasize that we did not believe at that time we were violating NRC regulations, and we 

believed that NRC had been properly informed of and was aware of our activities. Immediately 

upon discovery, IMCOM took active measures (that is, asking for the October 29, 2010 public 

meeting, and suspending work) to comply with NRC requirements.   

The Army will assure that all future activities at DU-affected portions of the Schofield Barracks 

BAX construction site and on all other IMCOM DU-affected ranges will be in full compliance 

with NRC regulations and the Army will keep the NRC informed of those activities, either 

directly or through its radiological contractor when the contractor’s license is in effect at the site. 

7. A description of the areas at Schofield Barracks that the Army determined, as part of the 

BAX construction project, that were suitable for unrestricted use. This description should 

include when such determinations were made and who specifically made them. 

No areas with confirmed DU residue have been identified as releasable for restricted or 

unrestricted use. 

The questions at the PEC demonstrated that additional information is needed to explain the areas 

within the impact area at Schofield Barracks and to clarify where the known DU locations were 

and where overlap with the BAX area might occur. The confusion stems from the following 

factors. 

First, construction began before any DU issue was known to Schofield Barracks or its 

contractors. In fact, the primary reason the DU was discovered was because of unexploded 

ordnance clearing activities in preparation for the BAX construction. Second, upon identification 

of the DU, it was not known where exactly the M101 rounds had been fired. It is for that reason 

that a restriction was put on the entire range, pending further investigation and surveys, and 

consultation with the NRC. 

Additionally, the now known DU area only constitutes a small area of the Schofield Barracks 

Impact Area (SBIA). The SBIA is approximately 2,650 acres. The area surveyed for DU during 

the characterization survey was approximately 425 acres, based on the ASRs. This survey was 

done primarily for the purpose of determining what contamination and dose rate levels were 

present at the SBIA and to obtain information to complete the Baseline Human Health Risk 
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Assessment (BHHRA). None of this work was directly in support of the BAX construction 

project. In April 2008, the NRC was present at the public release of the Schofield BHHRA. 

In June 2008, Schofield Barracks identified the need to build three targets in an area known to 

have DU residue. Cabrera Services was contracted to provide radiological support for 

construction of these three targets. In late August 2008 questions on the BAX construction 

project and the DU areas came up in a teleconference. The questions indicated that there may be 

additional DU areas affected by the BAX construction than the previously mentioned three 

targets. I flew to Hawaii to obtain firsthand knowledge of the situation. Once I understood the 

situation, I told the Schofield team, which included representatives from Schofield Barracks 

(safety, legal, range, environmental, and transformation), Parsons, USACE, Zapata and Cabrera, 

that we might have to stop the BAX project pending decommissioning of the range area. 

I called the NRC Decommissioning Branch Chief and discussed the situation with her. I asked if 

we had to do a full decommissioning or if there was a way to proceed with construction. She said 

that the NRC had allowed construction activities such as these to proceed in radioactively 

contaminated areas without decommissioning. During this or another conversation I asked 

whether we could reduce control measures if we discovered that an area was not a DU impacted 

area. She said that removing controls was not a problem if we subsequently discovered that it 

should not have been included in the first place. I do not have an email or a telephone record of 

the conversation, but a 27 August 2008 e-mail indicates that I was in discussions with the NRC 

about possible ways to move forward. 

After the call with the NRC, the Schofield Barracks team met again and we discussed possible 

ways forward. As a group we discussed how best to control ingress and egress from the range 

and decided that the best approach was to establish the access control area at the entry/exit point 

of the range. Again the range consists of a total of 2,650 acres. The areas suspected to have DU, 

and that were surveyed, comprise only 425 acres of the total. Parsons would phase the work in 

the BAX area so priorities could be established for surveying the areas for DU. 

In September 2008, the area of the entire range complex was annotated as an administrative 

control area for the purposes of DU awareness training and monitoring. This was because it was 

decided, as mentioned earlier, that the access control points for the range would be the easiest to 

implement. To distinguish it from the UXO and chemical controlled areas, it was called the 

radiological controlled area (RCA). The first map was put in place on 8 September 2008 and the 

RCA included all of the impact areas and most of the range complex, regardless of whether or 

not DU was suspected to be in those areas. This was merely an attempt to define boundaries that 

could easily be controlled. The BAX construction areas were designated areas 1 through 6 based 

on construction priorities. This numbering system was independent of the presence of DU. 

The correlation between the BAX construction areas and known or suspected DU areas is as 

follows: Areas 1 and 5 were expected to be completely free of DU. Area 2 was expected to be 

free of DU, except for an area of interest on the western edge identified by the radiological 

surveys. Area 3 was expected to be free of DU, but we had several areas of interest in Area 3. 

Area 4 had several areas where DU had been detected during the scoping and characterization 
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surveys. Area 6 (and areas near it but outside the BAX) was determined to be the primary DU 

impact area during the scoping and characterization surveys. 

In November 2008, a new map with areas 1 and 5 and a portion of area 2 removed, was 

published and put into use. The presence of DU in areas 1, 5, and the portion of 2 was never 

expected and surveys of potential DU areas confirmed there was no DU present. In accordance 

with the verbal agreement with the NRC, the RCA boundary was redrawn to exclude these areas. 

However, the DU awareness training was still required for anyone entering the range area. In 

addition, an on-site lab was established to analyze soils prior to reuse in the BAX area in case 

subsurface DU was encountered. This monitoring continued in all BAX areas. 

A 13 January 2009 e-mail to the US Army Corps of Engineers indicates that I concurred with the 

Cabrera recommendation to release areas 1, 5, and a portion of 2 based on the radiological 

survey not finding any DU and my discussions with the NRC. A few spots were above the initial 

flag, but on resurvey, were shown to be free from DU. This e-mail also discusses the upcoming 

trip with the NRC project manager. 

From 17 to 20 March 2009 the NRC project manager conducted a site visit. This included a visit 

to Makua, Schofield Barracks and Pohakuloa Training Area. We visited the range complex, 

identified the water and sediment sampling sites identified in the environmental radiation 

monitoring plan and visited the on-site soils analysis lab. The ongoing field work was discussed. 

At this time, the construction was occurring in areas 1 and 5. Cabrera was also conducting 

surveys in areas 2, 3 and 4. They were also collecting DU when found in areas 3 and 4 in order 

to reduce the source term and ensure the health and safety of anyone who might enter the range 

(none was found in area 2). We discussed the protocols that were in place at the time and 

reviewed the area map. We asked if he would like to have copies of the work plans. His response 

was no; that they should be available on-site for the NRC inspector to review. Until this time, we 

were under the impression that we were expected to provide the Field Sampling and Analysis 

Plan (FSAP) and the Schofield Barracks Site Radiological Health and Safety Plan for Range 

Construction and Maintenance Activities (RHSAP) to the NRC for review and approval during 

his visit. 

On 1 April 2009 the remainder of area 2 was confirmed not to have DU, even though some parts 

of it had been identified as possible DU areas. There are survey points in which the Z-score 

exceeded 3.5, which is the alert level for additional screening. These areas were re-surveyed and 

no DU was found. Work was allowed in this area with sampling of soil piles that had been 

removed. A procedure was established to limit the pile size and the depth of work allowed. Any 

depth greater than 18 to 24 inches required clearance by both the unexploded ordinance team and 

the radiation survey team. The protocols for conducting spoils sampling was refined and put into 

effect. 

In May 2009 construction was allowed to resume in areas 3 and 4. It was stopped again in June 

2009 because of a concern unrelated to DU. Cabrera had completed surveys and removed DU 

when found. Areas were resurveyed and no DU was detected. This was done in accordance with 

the work plans we offered to the NRC in March. Construction resumed with DU protocols in 

place and with Cabrera providing radiation safety support. These protocols include the DU 
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awareness training, surveying equipment and personnel leaving the area, and sampling of spoils 

piles. To date DU has not been identified in any of the surveys or sampling. The map in effect at 

this time limited the RCA to area 6, the only construction zone known to have significant DU 

residue, and the other portions of the impact area where there is the potential for DU residue. 

This map was presented to the NRC during the August 2009 Category 1 meeting. 

Bob Cherry, IMCOM Radiation Safety Staff Officer: 

8. A description, including dates, of the manner in which the Army has suspended 

personnel entry into areas at the identified ranges known or believed to be contaminated 

with DU. If the Army has not suspended entry into areas known or believed to be 

contaminated with DU, the Army should be prepared to discuss its reasons for not doing 

so. 

Within a few days of our meeting with the NRC on October 29, 2010, the Hawaii garrison 

commander placed a pause on BAX construction activities within M101-affected areas in 

Hawaii. Work resumed on November 24, 2010. We ordered other garrisons to suspend personnel 

entry into areas known or believed to be contaminated with depleted uranium in the following 

fashions: 

 April 18, 2011, symposium presentation 

 April 27, 2011, broadcast email to M101-affected garrison radiation safety officers 

 May 4, 2011 IMCOM OPORD 11-397 

Personnel at M101-affected IMCOM Regions and garrisons are engaging me almost 

continuously with their interest and concerns about maintaining compliance with the NRC 

restrictions promulgated in the OPORD, which is a direct order from the IMCOM Commanding 

General, Lieutenant General Lynch. 

Closing Remarks 

The Army’s position is that the NRC should not hold it in violation of NRC regulations and 

licensing requirements. For the reasons stated earlier, the requirement for the Army to possess a 

license for DU was created upon the NRC’s 2007 decision to require one after the Army reported 

the existence of DU on its Schofield Barracks range in 2006. The Army has worked closely with 

the NRC since that time and has attempted to comply with the requirement, including filing a 

license application in 2008. In addition, the Army conducted a diligent and thorough search of 

archival and historical records all over the country in an attempt to discover any possible location 

that DU may exist at other Army installations – and reported those findings to the NRC. 

Additionally, the Army believes that activities on Schofield Barracks were sanctioned by the 

NRC staff and that no areas were released for restricted or unrestricted access. 

 



































































































































 

Attachment 8 

Table — Estimated Number of M101 Spotting Rounds Fired on IMCOM Ranges 

Location 
(IMCOM Locations in BOLD) 

M101 Spotting Rounds  
Date  of First Use 

(Possession)/Last Use 

Date DU Presence 
Determined 

(Investigation)
b
 

Confirmed 
Shipped 

Estimated 
Fired 

a
 

Identified at November 16, 2010 Public Meeting 

Fort Benning, Georgia 9,700 —
 c
 1962/1968 March 2008 

Fort Campbell, Kentucky 681 —
 c
 1962/1968 June 2008 

Fort Carson, Colorado NA 1,404
a
 1962/1968 April 2008 

Fort Dix, New Jersey; Frankford 
Arsenal,  Pennsylvania 

50 —
c 

1961/1962 April 2009 

Fort Gordon, Georgia NA 273
a
 1962/1968 July 2009 

Fort Greely, Alaska NA 50
a
 1961/1962 October 2008 

Fort Hood, Texas 4,038 —
 c
 1962/1968 January 2008 

Fort Hunter Liggett, California NA 100
a
 1962/1968 July 2009 

Fort Jackson, South Carolina NA 234
a 

1962/1968 June 2009 

Fort Knox, Kentucky 3,956 —
 c
 1962/1968 June 2008 

Fort Lewis, Washington 1,756 —
 c
 1962/1966 July 2008 

Fort Polk, Louisiana NA 1,923
a 

1962/1968 November 2008 

Fort Riley, Kansas 105 —
 c
 1962/1968 August 2008 

Fort Sill, Oklahoma NA 585
a 

1963/1968 July 2009 

Schofield Barracks and 
Pohakuloa Training Area, Hawaii 

714 —
 c
 1962/1965 May 2007 

Yakima Training Center, 
Washington 

NA 100
a
 1962/1966 July 2008 

Yuma Proving Ground, Arizona; 
Nevada National Security Site 

50 —
 c
 1961 January 2009 

Identified after November 16, 2010 Public Meeting 

Fort Bragg, North Carolina NA 4,212
a, d

 1962/1968 May 2008 

Springfield Armory, 
Massachusetts 

1,234 —
 c
 1960/1961 May 2011 

Watervliet Arsenal, New York NA 50
e 

1960/1961 June 2011
d
 

Net total 22,284 8,931
c 

Grand total (not including 
overseas rounds) 

31,215
c 

Notes: 
NA =  not available 
a
 Estimate of Maximum Potentially Fired based on Table of Allowances No. 23-100-6, February 1966, Ammunition, Rockets, and 
Missiles for Unit Training – Active Army and Reserve Components.  The Davy Crockett ammunition allowances for the 
Cartridge, 20mm Spotting M101 for training in a fiscal year was 22 rounds per Gunner and 17 rounds per Assistant Gunner.  
Calculation made based on number of authorized units (infantry battalions), number of authorized M28 squads (firing team), 
number of allocated rounds per year, and duration units were at the installation.  This calculation is modified for R&D and Test 
facilities. 

b
 Date of Archive Search Report (ASR) investigation 

c
 The estimated maximum number of rounds is not listed when shipping records are available. The shipping records are deemed 
to be more authoritative. The sum (31,215) of the shipping record column and the estimated maximum number column is 
close to the number of rounds not turned in (about 75,000 manufactured; about 44,000 demilitarized; leaving about 31,000 
available for firing) but does not include rounds shipped to Army units overseas (12,760). Clearly, the estimated maximum 
number of rounds is an overestimate and totals in the “M101 Spotting Rounds” column are uncertain. 

d 
In that the 82

nd
 Airborne Division garrisoned at Fort Bragg was airmobile, estimate of maximum potential rounds fired 

assumes two Light Weapons M28 per Section. 
e 

Research and inspection of Watervliet Arsenal ongoing as of May 23, 2011.  Actual use of M101 spotting round has not been 
confirmed.  Estimate for maximum potential rounds fired has not been verified. 
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