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ol Atk ' U.S. NUCLEAR REGULATORY coomussw‘ s P " )
MATERIALS LICENSE Amendment No. 30 p
| Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of :\
{  Federal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations heretofore made 4
by the hicensee, a hicense is hereby issued authorizing the licensee to recerve, acquire, possess, and transfer byproduct, source, and special nuclear 3
material designated below, to use such material for the purposer ) and at the place(s) designated below; to deliver or transfer such material to |
persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed 1o contain the conditions |
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and s subject to all applicable rules, regulations, and orders of the |
B Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below
. . In accordance with letter dated >
| March 17, 1997 .
' Department of the Army | 3 License Number  SUUC-1380 is amended in -
| s s
Commander its entirety to read as follows: .
~U.S. Army Industrial Operations Command | L e A o R )
2 ATTN: AMSIO-DMW R TS T >
Rock Island, IL 61299-6000 | 4 Expiration Date  November 30, 2002 L
{ 5. Docket or -
i et | ReteessseMovc) DRO-0767, SB-LI% - B
6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee b
Special Nuclear Material Form May Possess at Any One Time o
Under This License b
A. Depleted uranium A. Solid Metal alloy A. 42,000,000 t
Kilograms 9
B. Depleted uranium B. Solid Metal alloy B. 14,000 Kilograms

9. Authcrized Use:

A. To be used for receipt, storage and transfer of military devices containing depleted
uranium coriponents.

B. For possession and storage irncident to decommissioning of facilities.

CONDITIONS

10. A. Licensed material listed in subitem 7.A. may be stored in bulk quantities at
the Sierra Army Depot, Herlong, California; Seneca Army Depot, Romulus, New
York; Hawthorne Army Ammunition Plant, Hawthorne, Nevada; the Letterkenny Army
Depot, Chambersburg, Pennsyivania; Crane Army Activity, Crane, Indiana;
Bluegrass Ami/ Depot, Richmond, Kentucky; Anniston Army Depot, Anniston,
Alabama; Tooele Army Depot, Tooele, Utah; McAlester Army Ammunition Plant,
McAlester, Oklahoma; and Red River Army Depot, Texarkana, Texas. Licensed
material for deployment may be stored at temporary locations at U.S. Army bases
anywhere in the United States.

B. Licensed material listed in Subitem 7.B. may be stored at the Lake City Army
?mu?mon plant, Independence, Missouri, incident to decommissioning\ of s
acilities. (
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-m""‘“‘ 3744 'uucu.sm REGULATORY comssaou?r;;’ ;’y;{  PAGE 2 OF 2 PAGES
. SUC- 1380 e
‘ MATERIALS LICENSE \Docket or Reference Number R
8 SUPPLEMENTARY SHEET . 040-08767, SUB-1195 g
l’ -t
| | Amendment No. 30 L
o >
e ! :
] »
W 11. A. Licensed material shall be used by, or under the supervision of, Stephen R. o
j Mapley, Kelly Crooks, Gary W. Buckrop, or Patricia A. Haworth. :
ﬂ B. The Radiation Safety Officer for this license is Kelly Crooks. F
»
i C. First alternative Radiation Safety Officer for this license is Gary W. Buckrop. :
@ .
. D. Second Alternate Radiation Safety Officer for this license is Patricia A. -
ﬂ Haworth. o
. *
8l 12. This license does not authorize the firing of ammunition containing licensed .
e material. .
- ®
B 13. The license shall not store more than 10,000,000 kilograms of licensed material at ~
o each bulk location and not more than 50,000 kilograms at each temporary storage »
o location. .
. »
Bl 14. The licensee shall maintain records of information important to safe and effective »
- decommissioning at the Department of the Army HQ, U.S. Army Industrial Operations >
a Command, Rock Island, I11inois per the provisions of 10 CFR 30.35(g) until this .
o license is terminated by the Commission. >
< ; L
® 15, Except as specifically provided otherwise in this license, the licensee shall =
o conduct its program in accordance with the statements, representa’ ons, and ®
&l procedures contained in the documents, including any enclosures, 1isted below. The [®
8 U.S. Nuclear Regulatory Commission’s re?u1ations shall govern unless the statements, ®
o representations, and procedures in the licensee’s application and correspondence are &
o more restrictive than the regulations. B
5 A. Application dated November 20, 1996: and g
g B. Letter dated march 17, 1997 (with enclosures). »
o -
b .
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9 FOR THE U.S. NUCLEAR REGULATORY COMMISSION .
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DEPARTMENT OF THE ARMY
U.S. ARMY CENTER FOR MEALTH PROMOTION AND PREVENTIVE MEDICINE
5168 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MARYLAND 21010-6422

REPLY TO
ATTENTION OF

MCHB-DS-HP  (40) 21 JAN 18586 1997 euwe

MEMORANDUM FOR Commander, U.S. Army Materiel Command,
ATTN: AMCSG (LTC Kelsey), 5001 Eisenhower
Avenue, Alexandria, VA 22333-0001

SUBJECT: Industrial Radiation Survey No. 27-MH-5113-96,
Facility Cloee-Out and Termination Survey, McAlester Army
Ammunition Plant, McAlester, OK, 18 July 1996 -

30 August 1996

1. Copies of subject report with Executive Summary are enclosed.

Findings, recommendations, all specific requests by the
Department of the Army Licensee, and the personnel of McAlester
Army Ammunition Plant, were addressed and staffed with the
appropriate personnel assigned to support this project.

2. The final laboratory analyses of wipe test samples and soil
samples were completed on 2 October 1996 for these areas.

FOR THE COMMANDER :

/L grie T e
Encl HARRIS ED
Program Manager

Industrial Health Physics

CF (w/encl):

HQDA (DASA-ESOH/MR. FATZ)

HQDA (DAIM-ED-R/MR, SCHROEDER)

CDR, MEDCOM, ATTN: MCHO-CL-W (EXSUM ONLY)
CDR, AMC, ATTN: AMCSF-P (2 CY)

CDR, ACALA, ATTN: AMSTA-AC-SF (2 CY)
CDR, I0C, ATTN: AMSIO-DMS

CDR, ATCOM, ATTN: AMSAV-X/RPO (2 CY)
CDR, CECOM, ATTN: AMSEL-SF (2 CY)

CDR, TACOM, ATTN: AMSTA-CZ (2 CY)

Readiness thru Health




DEPARTMENT OF THE ARMY
HEADQUARTERS, US. ARMY INDUSTRIAL OPERATIONS COMMAND
ROCK ISLAND, ILLINOIS 612996000

HEM Y 10 March 17, 1997

ATTENTION OF

Radioactive Waste
Disposal Division

Regional Administrator

U.S. Nuclear Regulatory Commission
Nuclear Materials Licensing Branch
Region I1II

801 Warrenville Road

Lisle, Illinois 60532-4351

Dear Sir:

We request you amend license number SUC-1380 and
remove the capability to store manufacturing equipment
contaminated with depleted uranium at McAlester Army
Ammunition Plant, McAlester, Oklahoma. We removed all
of the equipment for disposal or recycle, and our
release surveys show no contamination of facilities
due to the storage of the equipment.

We will release the storage structures for
unrestricted use upon your approval, but may use them
for storage of depleted uranium ammunition in the
future. We discuss the affected line items of our
SUC-1380 license below:

a. Line item numbers 6C, 7C, and 8C. We request
you remove tlese itams entirely.

b. Line item number 10B. We regquest you change
this item to read as follows:

“Licensed material listed in subitem 7B may be
stored at the Lake City Army Ammunition Plant,

Independence, Missouri, incident to decommissioning of
facilities.”

RECEIVED
MAR 2 4 1897
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We shipped most of the equipment to Scientific
Ecology Group, Incorporated, Oak Ridge, Tennessee, in
July and August 1995. Scientific Ecology Group took
possession of the equipment under license number
R-73016-F96 for smelting into shielding blocks. We
have enclosed the shipping manifests.

We made two smaller shipments in March 1991 and
June 1994 to the Defense Consolidation Facility,
Snelling, South Carolina, and to the Barnwell, South
Carolina, low-level radiocactive waste burial site.
Chem-Nuclear Systems, Incorporated, operates the
Defense Consolidation Facility (under South Carolina
license number 287-4) and the Barnwell disposal
facility (under Nuclear Regulatory Commission license
number 39-23004-01). We have enclosed the shipping
manifests.

In August 1995, Chemrad Tennessee Corporation
surveyed two of the buildings (numbers 603 and 608)
that stored the equipment. Chemrad found no
contamination and published their report in October
1995, We have enclosed the report.

After Chemrad finished their survey report, we
realized that part of a third building (number 1503)
also stored some equipment. Since building 1503
currently has ammunition in storage, we contacted the
U.S. Army Center for Health Promotion and Preventive
Medicine to survey the building and perform
verification surveys in building numbers 603 and 608.
The U.S. Army Center for Health Promotion found no
contamination and published their report in January
1997, We have enclosed the report.

We would appreciate your prompt attention in this
matter, since the McAlester installation would like to
use the three buildings for the storage of other
military items. Except for the small amount of
ammunition stored in building 1503, these three
buildings remain empty.



The points of contact are Messrs. Kelly Crooks,
Bill Huber, and Gary Buckrop, AMSIO-DMW, (309) 782-
0338/2966/2969 respectively, electronic mail addresses

kcrooks@ria-emh2.army.mil, bhuber@ria-emh2.army.mil,
and gbuckrop@ria-emh2.army.mil.

Sincerely,

/M/
tephen/R.\Mapley

Chief, Radigactive Waste

Disposal

Enclosures



DEPARTMENT OF THE ARMY
U 8. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE
5168 BLACKHAWK ROAD
ABERDEEN PROVING QROUND, MARYLAND 21010-B422

LI )
ATTENT On O

MCHB-DC-OQOIP

21 JAN 1998

INDUSTRIAL RADIATION SURVEY NO. 27-MH-5113-96
FACILITY CLOSE-OUT AND TERMINATION SURVEY
MCALESTER ARMY AMMUNITION PLANT
MCALESTER, OKLAHOMA
18 July 1996 - 30 AUGUST 1996

1. REFERENCES. See Appendix A for a list of references.

2. AUTHORITY. Memorandum, AMSIO-DMW, 1 April 1996, subject:
License Termination Surveys for Magazines Used to Store
Manufacturing Equipment Contaminated with Depleted Uranium (DU).

3. PURPOSE.

a. To assess radiological contamination, if any, remaining in
tFrree magazines (50PC603, 50PC608 and 50PC1503) at McAlester Army
A wunition Plant (AAP), resulting from the storage of contaminated
eguipment. This report addresses only those magazines identified
in the Nuclear Regulatory Commission (NRC) Licence Number SUC-1380
and verified by Mr. Luther Winburn, Department of the Army Civilian
(DAC), McAlester APP Radiation Protection Officer (RPO).

b. To verify the —esults of previous surveys conducted in
magazines SO0PC503 and 50PC608 and to determine if any residual
radicactivity remaining after cessation of activities at McAlester
AAP is in compliance with the NRC and State of Oklahoma
requirements and guidelines.

4. GENERAL.
a. Meetings and briefings were conducted with MAJ David

Carpenter, U.S. Air Force, Deputy Commander, McAlester AAP;
Mr. John Watson, DAC, Chief, Safety Office, McAlester AAP;

Readsiness thru Health



Indust Radn Surv No. 27-MH-5113-96, Facility Close-Out and
Termination Survey, McAlester AAP, OK, 18 Jul-30 Aug 96

Mr. Luther Winburn, DAC, McAlester AAP RPO, Mg. Constance S.
Rosser, Health Physicist, U.S. Army Center for Health Promotion
and Preventive Medicine (USACHPPM), ORISE Participant and Mr. David
Hays, Health Physicist, U.S. Army Corps of Engineers (CE), South
West Tulsa District, to discuss findings and recommendations.

b. Project management for the Close-Out and Termination Survey
was conducted through USACHPPM. Additional technical radiation
protection support was contracted and provided by the CE Southwest
Tulsa District and CE, Sacramento District.

¢. The study was performed by Ms. Constance Rosser, Health
Physicist, USACHPPM, ORISE Participant; Mr. David Hays, Health
Physicist, CE, Southwest Tulsa District; and Mr. Hans Honerlah,
Health Physicist, CE, Sacramento District, during the period.

d. The above mentioned survey personnel are qualified Health
Physicists and have varied expertise in radiological health issues.
Each individual was provided occunational health and safety
training at McAlester AAP to administer a safe working environment.

e. Laboratory analyses were performed by the Radiologic,
Classic, and Clinical Chemistry Division (RCCCD), Directorate of
Laboratory Services, USACHPPM.

f. List of abbreviations are found in Appendix B.

5. BACKGROUND.

a. Summary of Chronolocy.

(1) A history of the use, storage and disposal of radio-
active material for the magazines is documented in Appendix C. The
three magazines surveyed were identified as having been used to
store radiologically contaminated equipment. The equipment was
wrapped in heavy duty plastic tarps and fixed to pallets with metal
bands, then transported to McAlester for storage. Equipment was
not unwrapped or taken off pallets during storage.
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Termination Survey, McAlester AAP, OK, 18 Jul 96-30 Aug 96

(2) None of the magazines used to store and maintain
radiocactive items had operations in them that authorized the
dismantling or repair of radiocactive commodities or the use of any
unsealed radicactive materials.

(3) All equipment was surveyed as it was removed from the
magazines by Scientific Ecology Group (SEG), and magazines 50PC603
and 50PC608 were surveyed by SEG and it's subcontractor Chemrad
Tennessee Corporation. All surveys were documented, copies are on
file with the Industrial Operations Command (IOC) NRC License
Manager.

(4) The IOC NRC License Manager, received a letter from
the NRC outlining the process of releasing the site and referencing
NUREG/CR-5849 dated 5 April 1995. A copy of this document is
contained in Appendix D.

(5) The USACHPPM began preparation for performing a
radioclogical verification survey in June 1996. The USACHPPM survey
team conducted the survey in two phases. Phase one was completed
on 18 July 1996. Phase two was completed on 30 August 1996.

(6) Three magazines were identified for close-out surveys.
These included S50PC603, S50PC608, and S50PC1503.

b, 8Site Condition at Time of Verification Survey.

(1) Magazine S0PC505 was used as the base of operations
for the termination survey. This magazine was also used as a
reference area for the survey.

(2) Magazine 50PC1503 contained several pallets of
munitions, the other magazines were vacant at the time of the
survey.

(3) No magazines were identified as having radiological
contamination levels above the limits specified by the NRC or State
of Oklahoma.



Indust Radn Surv No. 27-MH-5113-96, Facility Close-out and
Termination Survey, McAlester AAP, OK, 18 Jul 96-30 Aug 96

€. Identity of Pptential Contaminants/Release Guidanelines.
Depleted uranium is the isotope of interest. The release
guidelines for potential contaminants are listed in Appendix E.

6. RADIATION SURVEYS AND RESULTS.

a. Instrument/Equipment.

{1) A list of instruments, parameters, and calibrated
efficiencies are provided in Appendix F. Minimum Detectable
Activities (MDA) of each instrument is supplied with the
radiological survey data summary tables in Appendix G. All
survey meters are calibrated on a quarterly basis and after each
maintenance and repair. Efficiencies were determined with a
radioisctope traceable to the National Institute of Standards and
Technology (NIST) which had energies similar to the energies of the
isotopes of interest at McAlester AAP.

(2) After calibration, an efficiency factor was calculated
for each alpha and beta instrument to correlate the meter reading
to the actual radioactivity present.

(3) A conversion factor was applied to extrapolate from
the probe surface area to a normalized 100 square centimeter (cm?)
surface area. The equation to convert counts per minute (cpm) to
disinterations per minute (dpm)/100 cm? can be found in the
NUREG/CR-5849, page 8.2, Section 8.1.1.

(4) The efficiency value for each instrument coupled with
the surface area conversion factor was used to record the final
reading into standardized regulatory criteria expressed in dpm per
100 em?’. The monitoring values for gross alpha and gross beta in
the tables of Appendix G are presented in the converted values of
dpm/100cm?,

(5) The sensitivity of the gamma survey meter was 1 uR/hr.

-
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(6) All portable survey meters were checked for
operability prior to packaging and shipping to McAlester AAP, upon
arrival at the survey site, before each day of surveying, midday of
surveying, end of each day of surveying, and after any malfunctions
or repairs. Chapter 5, page 17, of the NUREG/CR-5849 was used as a
reference for the field instruments. A quality control (QC)
variation of & 20 was used. See Appendix F for the daily QC checks
data.

(a) Alpha. Operational instrument checks were performed
with a NIST traceable thorium-230 source with an activity of
18,200 dpm verified on 20 February 1995. All operational checks
were made at approximately 2 millimeters from contact with the
alpha source. The same procedures were used for each check to
assure reproducibility. There were two alpha instruments prepared
for this survey. The mean operational check on Instrument #1,
serial number (SN) 118238, was 5,706 cpm/probe area :+ 2 sigma. The
mean operational check on Instrument #2, SN 110003, was 5,634
cpm/probe area i 2 sigma. Instrument #2, SN 110003, was used for
the alpha surveys.

(b) Beta. Operational instrument checks were performed
with a NIST traceable technetium-99 source with an activity of
8,160 dpm verified 20 February 1995. All operational checks were
made at approximately 1 centimeter (cm) from the beta source. The
same procedures were used for each check to assure reproducibility.
There were two beta instruments prepared for this survey. The mean
operational check on Instrument #1, SN 118238 was 2,607 cpm/probe
area 3 2 sigma. The mean operational rheck on Instrument #2, SN
110003, was 2,318 cpm/probe area : 2 sigma. Instrument #1, SN
118238 was used for the beta-gamma surveys.

(c) Gamma. Operational instrument checks were performed
with a NIST traceable cesium-137 source with an activity cof
0.778 uCi, verified 20 February 1995. The same procedures were
used fc: each check to assure reproducibility. All operational
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checks were made at approximately 1 cm from the gamma source. The
mean operational check on Instrument #3, SN 129-436 was 550
microroentgen per hour (uR/hr) & 2 sigma.

b. Instrumentation Survey.

(1) The instrumentation survey was conducted in accordance
with the procedures outlined in NUREG 5849, Manual for Conducting
Radiological Surveys in Support of License Termination, Draft
Report for Comment, June 1992, for an area classification of
“unaffected”. The floor plans are identical for each magazine. An
example of the magazine floor plans is contained in Appendix C.

(a) The surveys were conducted by randomly selecting
thirty data points in each magazine. Both instrument readings and
wipe samples were taken at each location.

(b) Ten to 25 percent of lower wall and floor surfaces
were scanned for alpha, beta-gamma, and gamma radiations.

(2) Flag values, or action levels, for alpha and beta
monitoring measurements were established for each type of survey
instrument used. Flag values were established by taking 75% of the
guideline values found in Appendix E. If any instrument exceeded
the flag values, a more thorough investigation was performed. The
purpose was to determine if the detected radiation was above
established guidelines.

(3) In addition to surveying the identified magazines,
random sanples were performed on areas where residual radiocactivity
would likely be found. Cracks in walls and floors, seams where
walls met floors, holes in the walls, drains entering the
magazines, vents on the roof, and other likely areas were surveyed
for residual radiocactivity.
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¢. SURVEY RESULTS.

(1) Background Results. Background measurements were
taken from a nonimpacted reference area (a magazine of identical
construction located on McAlester AAP). The magazine (50PC505)
designated for these measurements was in the general location/group
of S50PC magazines. According to McAlester AAP personnel, this
magazine had no history of any known storage of radioactive
material. Thirty background measurements were taken for each type
of radiation monitored. The average background values were
established at a 95% confidence level. All magazine doors remained
open throughout the survey.

(a) Alpha. Background instrumentation readings showed a
background of 2.5 & 3.3 cpm/probe area for all instruments used.
After corrections were made for the probe area and efficiency, the
background was established at 11 s+ 14 dpm/100 cm’. All alpha
radiation measurements were taken at approximately 0.5 cm or less
from the background surface.

(b) Beta. Backyround instrumentation readings showed a
background of 325 & 80 cpm/probe area for the instrument used.
After correction for probe area and efficiency, the background was
established at 1,397 & 344 dpm/100 cm?’. All measurements were
taken at approximately 1 cm from the background surface.

(c) Gamma. Background instrumentation readings varied
from 8.3 to 11.9 uR/hr for the instrument used. The average
background gamma exposure was 11.0 1.7 uR/hr. All gamma
measurements were taken at approximately 1 m from any surface are:.

(2) Instrumentation Survey Results.

(a) Alpha Instrumentation Results. All readings were
taken at approximately 0.5 cm or less from the surface for an
integrated count time of 1 minute for each reading. The maximum
detected alpha activity was not distinguishable from background.
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The MDA was determined to be 44 dpm/100 cm? for both instruments.
In addition to the MDA, flag values were also calculated. The flag
value for all instruments and probes were based on any readings
above background. All alpha activity results and location of
survey results are presented in Appendix G.

(b) Beta-Gamma Instrumentation Results. All readings were
taken at approximately 1 cm or less from the surface for an
integrated count time of 1 minute for each reading. The maximum
detected beta activity was not distinguishable from background.

The MDA was determined to be 362 dpm/100 cm? the instrument. 1In
addition to the MDA, flag values were also calculated. The flag
value for all instruments and probes were based on any readings
above background. All beta-gamma survey results and locations are
presented in Appendix G.

(c) Gamma Instrumentation Results. Each sample location
was surveyed at approximately 1 meter from the surface and the
exposure reading was recorded from the instrumentation survey. The
highest exposure reading at approximately 1 m was 14.6 uR/hr. All
exposure readings were less than 5 uR/hr above background which is
the current unrestricted use limit.

(3) Scans. Instrument scans were conducted on at least 10
percent of lower walls and floor surfaces. A flag of three times
the background count rate was used. The approximated MDA for the
scanning technique was 3,¢16 dpm/100 cm?.

(4) Wipe Test Surveys. Wipe test surveys were performed
to determine the presence of removable contamination on surface
areas. Wipe test surveys were performed at each survey point in
all magazines. All wipe test samples were collected and analyzed
for gross alpha, and gross beta activity. If any radioactivity was
found higher than 50% of the guideline values, then a gamma
spectral analysis was performed for that sample. Blank swipes were
used to screen for cross contamination. These quality assurance
wipe results can be found throughout Appendix G.




CHEMRAD Tennessee Corporation Final Report McAlester Interior Survey

1. INTRODUCTION

This report documents the UltraSonic Ranging and Data System (USRADS® System) and
Interior Ranging and Data System (INRADS™ System) surveys conducted for the
Interior Radiological Survey of Building MAC603F and Building MAC608F located at
McAlester Army Ammunition Plant. The area was surveyed using man-carried survey
instrumentation for floor surveys, the USRADS System, and the INRADS System for
wall and column surveys. This report describes the survey methods and presents the
survey findings.

The survey was conducted for Scientific Ecology Group, Inc. (SEG) by Chemrad

Tennessee Corporation (Chemrad) under subcontract #TN-92535-H-TW. The field
surveys began August 29, 1995 and were completed August 30, 1995.

File ID: MACFRP. WPD 1 October 24, 1995, Rev. 1
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r R USRADS AND SURVEY INSTRUMENT CONFIGURATION
2.1  Description of the USRADS System

The USRADS System was used to automaticaily correlate survey instrument data with
the geographical location of that data during the surveys. The USRADS survey team
consisted of a minimum of two Chemrad personnel. The survey of the floors was
conducted by the "surveyor" carrying the radiation instrumentation and electronic data
gathering and positioning equipment (the "Data Pack") over the floor survey areas.
During the wall surveys, a Chemrad designed cart assembly with mounted radiation
instrumentation and positioning equipment, was pushed by a surveyor along each wall. A
second person, the "operator", operated a mobile base station consisting of a host
microcomputer and a Master Receiver. The data collected by the Data Pack was
transmitted to the base station Master Receiver via radio frequency link (RF) each second

The USRADS System incorporates three technologies:

1) radio frequency (RF) communications are used for system timing and data
transfer,

2) ultrasonics are used to determine distance by propagation time of the ultrasonic
signal, and

3) microcomputeys are used to collect data, calculate distances, display data, store
data, and reduce data.

The USRADS/INRADS Systems use an ultrasonic signal emitted from the surveyor's
Data Pack at one second intervals. At the same instant, an RF transmission is broadcast
from the surveyor's Data Pack to the Master Receiver. Since RF transmissions travel at
the speed of light and are essentialiy instantaneous as compared to the speed of sound, the
RF transmission is used to mark the start of the ultrasonic signal. In the floor surveys,
each Stationary Receiver has an ultrasonic receiver and an RF transmitter. When the
Stationary Receiver receives the ultrasonic pulse, it iransmits an RF signal. This RF
signal is received by the Master Receiver and is used as a stop signal for that particular
Stationary Receiver, thus establishing the time-of-flight of the ultrasonic signal from the
Data Pack to that Stationary Receiver's location. The microcomputer can then determine
the distance between the surveyor and each Stationary Receiver's location. Through this
method, the surveyor's exact location is established each second throughout each
walkover/wall survey.

One Stationary Receiver is used to determine the location of the INRADS

File 1D: MACFRP.WPD 2 October 24, 1995, Rev. |
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instrumentation along the wall during the performance of wall surveys. The INRADS
system i1s moved along the wall at a fixed height.

The USRADS software automatically correlates the survey instrument data collected with
the correct location of the surveyor. The location and corresponding data values are then
plotted on a grid map displayed on the host computer.

The data for that one-second time period is also posted at the top of the computer screen.
The plotted position remains on the computer screen while the data collected are replaced
each second to conserve screen space for plotting the track of the surveyor. At any time
during the survey, the operator may look at the surveyor's track lines to determine if any
areas have been missed. The surveyor may return to any areas deemed insufficiently
surveyed and obtain the necessary coverage.

When proper survey coverage has been accomplished, the operator runs the data
reduction routines on the microcomputer. Several software routines enabie the operator
to review coverage and identify anomalies or other points of interest.

2.2 Color Track Maps and Contour Plots
2.2.1 Color Track Maps

Track Maps are graphic illustrations of survey coverage produced during the USRADS
surveys. The Track Maps correlate the detector signals to the surveyor's location as the
survey is occurring using changing colors to designate instrument reading levels. The
color Track Maps show the locations of the Stationary Receivers used (a diamond (©)
symbol with the SR number adjacent), while the path taken by the surveyor is shown as a
series of small dots. For locations with data exceeding the selected threshold value, the
surveyor's position is indicated by larger color-filled circle symbols on the Track Map.

The color Track Maps are generated on the computer display in real-time during the
conduct of each survey. The color Track Maps are valuable tools in identifying general
trends and providing verification of findings while the survey is in progress. Copies of
the color Track Maps are included with this report. Quality controls such as
thoroughness of coverage, generally acceptable rates of increase (see below), clustering
of color changes, and verification of suspect findings by adjacent tracks are performed
visually by the computer operator during the survey.

"Generally acceptable rates of increase” refers to readings that increase as a surveyor

approaches a radioactive source and decrease as the surveyor passes the source. These
readings are confirmed by a gradual increase/decrease on adjacent tracks. Suspect
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readings frequently are indicated by localized increases in magnitude without a gradual
increase/decrease or confirmation on adjacent passes.

The survey data are replayed at the conclusion of the survey to verify data integrity.

Color Track Map nomenclature is as follows:

Survey Map Title Meaning
Gamma (Nal) dpm/100 em’ Disintegrations per minute/100 cm?
Beta/Gamma (Pancake) dpm/100 cm? Disintegrations per minute/100 cm’

Beta/Gamma (Floor Monitor)  dpm/100 cm? Disintegrations per minute/100 cm’

Track Maps are provided for floor surveys and wall surveys. Statistical data only are
provided for the columns surveyed.

2.2.2 Threshold Level

The threshold cutoff was used to set the level at which the location symbol on the Track
Map changed from a small dot to a large color-filled circle. Thus, the level threshold was
useful in identifying locations with elevated measurements. For purposes of this survey,
all thresholds were set at the 1000 dpm/100 cm? level.

2.2.3 Color Codes
Color codes are set to increasing measurement values indicated by Black, Green, and Red
on color Track Maps. The levels associated with these colors are documented on each

plot.

The following color levels were used to generate Color Track Maps for the McAlester
floor, wall, and column surveys:

Nal Color Pancake Color
(dpm/100 cm?) (dpm/100 em?)
<1000 | black <1000 | black
1000 - 5000 | green 1000 - 5000 | green
> 5000 red > 5000 red
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2.2.4 Quality Point Determination

A quality point was established for each survey grid. Before and after the survey of each
grid, a 60-second count at an established quality point was conducted. The quality point
was selected at a location near one of the base leg Stationary Receivers. The location was
noted on the Track Maps.

2.3  Contour Maps

Contour Maps are included for the sites surveyed at the McAlester facility. These
provide a graphic illustration of the contours of radiation levels detected. The color
contours used for contour maps, in increasing order, are Black, Green, and Red.

Contouring parameters for the McAlester floor and wall surveys are as follows:

Nal Surface Color Pancake Probe | Color
(dpm/100 cm?) (dpm/100 cm’)
1000 | green 1000 | green
5000 red 5000 red

For purposes of this report, Contour Maps are provided for floor surveys and wall
surveys. Statistical data only is provided for the columns surveyed.
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2.4 Radiological Instrumentation Used In the McAlester Survey

2.4.1 Man-Carried Survey Instrumentation

The walkover radiological characterization of the McAlester floor sites were conducted
with two instruments:

)

2)

A Model 44-2 1" X 1" sodium iodide detector probe /iNai sciniiliation
crystal) was coupled to a Ludlum Model 3 count rate: meter for near-
surface gamma detection data. The probe was suspended from a rigid arm
in close proximity to the surface. The arm permutted the detector to swing
in a path approximately 1.5 meters wide while the surveyor transected the
survey area. The rate meter was interfaced to the Data Pack and data
accumulated for a one second interval was transmitted at the same instant
as the ultrasonic signal.

A Ludlurmn Model 44-9 open window G-M pancake detector was mounted
adjacent to the Model 44-2 sodium iodide probe (see Item 1 above), and
was coupled to a Ludlum Model 3 count ratemeter for near surface
beta/gamma detection. The ratemeter was interfaced to the Data Pack, and
data accumulated for a one second interval was transmitted at the same
instant as the ultrasonic signal.

2.4.2 Cart-Mounted INRADS Wall Survey Instrumentation

The radiological characterization of the McAlester wall sites were conducted with six

instruments:

1)

2)

Four Model 44-2 1" X 1" sodium iodide detector probes (Nal scintillation
crystal) were coupled to Ludlum Model 3 count rate meters for near-
surface gamma detection data. The probes were extended from a cart
assembly mounted in close proximity to the wall surface. The probes
surveyed a vertical surface of approximately six feet. The rate meters
were interfaced to the Data Pack and data accumulated for a one second
interval was transmitted at the same instant as the ultrasonic signal.

Two Ludium Model 12 ratemeters with Model 43-37 Gas Flow
Proportional Floor Monitors for near-surface beta detection. The probes
were extended from the cart assembly mounted in close proximity to the
wall surface. The probes surveyed a vertical surface of approximately six
feet. The rate meters were interfaced to the Data Pack and data
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accumulated for a one second interval was transmitted at the same instant
as the ultrasonic signal.

2.43 Instrument Calibration and Response Checks

The radiation instrumentation was calibrated by the manufacturer or a qualified vendor
before initiating the surveys. Calibrations were coordinated by Chemrad and records are
retained at Chemrad's Oak Ridge office. Each radiation survey instrument received a
daily response check before use in the field. This daily response check included battery
checks and a source check. All daily response checks were performed at the staging site
using a Cs-137 or a Tc-99 source. Instruments not within + 20% were removed from
service.

2.4.4 Background Readings

Chemrad performed background readings during the McAlester survey for reference
purposes. The 60-second background readings were taken at a designated ‘clean’ area on
August 30, 1995, Background statistics are found in Appendix C.

2.4.5 Instrument Response Characteristics

Table 1, Beta Instrument Response Characteristics, gives the detector limits and response
charactenstics for the beta sens'‘ive detzctors used in the McAlester project.

Table 1
Beta Instrumer: Response Characteristics

Table 2, Alpha Instrument Response Characteristics, gives the response characteristics
and gamma scanning sensitivity for the alpha sensitive detectors used on the project.
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Table 2
Alpha Instrument Response Characteristics

Table 3, Gamma Instrument Response Characteristics, gives the response characteristics
and gamma scanning sensitivity for the gamma sensitive detectors used on the project.

Table 3
Gamma Instrument Response Characteristics

Notes to Tables 1 through 3 as referenced in each table:

(1) Assumes a 10 cm x 10 em source size.

(2) The detector windows were not covered with any additional protection for field work.
(3) USRADS scanning surveys have identified numerous elevated readings that correlate
to static readings less than 5000 dpm/100 cm’, indicating that this calculation is overly
conservative.

(4) Reference: NUREG/CR-5849, equation 5-2, p.5.7, and DOE, Draft Environmental

implementation Guide for Radiological Survey Procedures, p. 5.12, equation 5-7, for
appoximating MDA with an integrated measurement over a preset time:
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MDA = 4 *Y(B*
t*E* A/100
where MDA = activity level in disintegrations/minute/100 cm? at 95%
confidence level.

B = background in counts per minute

t = counting time in minutes

E = detector efficiency in counts per minute

A = active probe area in cm’

(5) Reference: DOE, Draft Environmental Implementation Guide for Radiological
Survey Procedures, p. 5.12 equation 5-7 for use in approximating the Detection Limit:

Scanning Detection Limit = 2,32 * vV(B*1)

t*E*A/100
where Detection Limit = activity level in disintegrations/minute/100 cm® at 95%
confidence level.
B*t 21

(€) Reference: NUREG/CR-5849, pp. 5-8, 5-9 for use in approximating the MDA for
general scanning practices:

MDA =3*B
E*A/100

(7) Reference: DOE, Drafi Environmental Implementation Guide for Radiological
Survey Procedures, p. 5.14, Table 5-8.
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- QUALITY CONTROL
3.1 General Considerations and Quality Objectives

Data quality objectives for the McAlester project were established to meet particular
contractor requirements in addition to Chemrad's requirernents. Quality Control
measures were implemented throughout the Chemrad survey process to prevent the
introduction of unreliable data. Some particular organizational objectives of the Chemrad
QA/QC program were designed to:

1) identit, problems that effect quality of the Chemrad survey results;

2) prepare a systematic process to provide solutions for any problems relating to
quality issues;

3) ensure implementation of solutions, with monitoring of problem resolution
until corrected.

Some specific Quality Control measures that were taken throughout the Macalester
survey included:

1) quality and redundancy measurements on each grid surveyed to ensure the
ability to reproduce data. If the measurements were not within Chemrad's
allowable margin of error, a determination of the cause of the difference was
made.

2) reaitime, ongoing monitoring of the survey and the individual data channels by
the computer operator to note as soon as possible any discrepancies in the data;

3) eross check routines of Stationary Receiver locations to confirm accuracy of
the surveyor's coordinates;

4) daily checks of radiological and geophysical instruments to verify accuracy of
data readings;

5) analysis of the survey data to determine any failure of the Chemrad survey
routine,

6) review and analysis of the data by Chemrad's data processing staff.

3.1.1 Precision
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According to Envirominental Protection Agency guidelines, precision is defined as the
measure of mutual agreement among individual measurements of the same property,
usually under prescribed similar conditions. Precision is best described in terms of
standard deviation Various measures of precision exist depending upon the "prescribed
similar circumstances.”

Quality and Redundancy (Q & R) measurements were taken by the USRADS equipment
on each survey grid w insure the precision of the data. For Q & R readings, a location
was selected to collect initial integrated counts for all instruments prior to the conduct of
the survey. Upon conclusion of the survey, this position was reaquired and another
integrate! count was made to provide a redundant check on each of the instruments and
the data compared. If the measurements were not within acceptable limits, the cause of
the discrepancy was determined. Corrective actions, if necessary, were taken to assure
that precision was maintained throughout the conduct of the USRADS surveys. If
readings varied by more than +20% from the Quality and Redundancy mean readings,
Chemrad first determined which instrument or instruments were not within the acceptable
range. If it was determined that a pancake or Nal detector had malfunctioned, the
instrument was repaired or replaced and the grid site was resurveyed.

The USRADS operator observed the incoming data stream along with the graphic display
of the Track Map data during the conduct of the surveys. In this manner, data taken
sequentially and on adjacent paths were readily compared to assure the mutual agreement
among the individual measurements along a path, on adjacent paths, and in regions where
clustering may be indicative of findings of interest.

Chemrad utilized daily response checks for its radiological instrumentation at the
beginning of each survey day (see section 3.2 Instrument Calibration, Background and
Response Checks) to ensure precision. If any instrument deviated more than + 20%, the
survey meter was removed from service until the problem was corrected.

3.1.2  Accuracy

According to Environmental Protection Agency guidelines, accuracy is defined as the
degree of agreement between the observed measurement value and the true value.

instrument accuracy was verified by submitting the instruments to calibration prior to the
initiation of the work and resubmitting on a frequency not to exceed six months.
Chemrad radiological instruments were calibrated to known radiation sources that were
calibrated to an NIST (National Institute for Standards and Testing) referenced source.

Positional accuracy was assured by use of the initial USRADS System setup procedures
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that automatically calibrate the system for the speed of sound, consistent with the current
meteorological conditions at the site.

Quality controls such as thoroughness of coverage, generally accep:able rates of increase
(see below), clustering of color changes, and verification of suspect fundings by adjacent
tracks are performed visually by the computer operator during the cona ict of the survey

“Generally acceptable rates of increase" refers to readings that increase as a surveyor
approaches a radioactive source and decrease as the surveyor passes the source of
elevation. These readings are confirmed by a gradual increase/decrease on adjacent
tracks. Suspect readings frequently are indicated by localized increases in magnitude
without a gradual increase/decrease or confirmation on adjacent passes

3.1.3 Completeness
According to Environmental Protection Agency guidelines, completeness is 1 measure of
the amount of valid data obtained from a measurement system compared to the amount
that was expected to be obtained under correct normal conditions.
Chemrad attempted to meet or exceed all standards of completeness for its data
collection. Data readings were recorded each second during the survey to provide a very
complete characterization of the areas surveyed.
Chemrad determined completeness of data by requiring a prescribed survey methodology
as determined in the Statement of Work, Chemrad's own internal requirements, and
frequent meetings with the prime contractor. Data were monitored in the field and as
processed. Some specific actions taken by Chemrad included:
1) Analysis of each grid site prior to each survey by a trained Chemrad Field
Team Supervisor to determine necessary and applicable survey procedures to

ensure complete and thorough surveys of each site;

2) Review of the survey tracks by the survey operator as they were generated
during the survey;

3) Comparison of the survey Track Maps with Autocad maps of the survey area.
3.1.4 Representativeness

According to Environmental Protection Agency guidelines, representativeness expresses
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the degree to which data represent the medium/environment where
samples/measurements were obtained. Chemrad's methodology ensures
representativeness by taking readings every second during the survey. When the color
Track Maps are assembled, adjacent tracks produce readings to confirm the
representativeness of the survey information.

3.1.5 Comparability

According to Environmental Protection Agency guidelines, comparability expresses the
confidence with which one data set may be compared to another. Some methods
Chenirad uses to provide comparability are:

1) survey methodology was consistent throughout the McAlester survey;

2) data reduction software routines were consistent throughout the survey.
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4. USRADS SURVEY AND PRESENTATION PROTOCOLS

4.1  Radiation Survey Methodology

The two walkover radiological surveys were conducted as a single walkover of each
survey grid. The grid was traversed at approximately 2 feet per second on parallel
transects spaced approximately 3 feet center to center.

Floor surveys were typically conducted in the following manner:

1) Chemrad survey teams arrived on site;

2) Chemrad Field Survey Supervisor analyzed the site for the best deployment of
survey equinment;

3) ~lationary Keceivers were deployed in standard Chemrad manner with adaptation
{ + obstacles thut were site specific;

4) Stationary Receiver coordinates on fixed reference puiss (corners) were entered
into the host computer,

5) Site setup was then performed to determine the location of Stationary Receivers
with 30 second counts at each stationary receiver;

6) The radiation instruments were mounted on the surveyor;

7) A 60 second count at a known point (at one of the Stationary Receivers) was
taken to record the 'quality check’ data;

8) When the 'quality check' was completed, the surveyor moved to a starting point to
begin the survey;

9) When the survey was completed, the surveyor returned to the 'quality check' point
to perform a 60 second redundancy check;

10)  The survey data were then analyzed to determine the quality and completeness of
the data, and determine whether bias points should be established;

11)  The data were copied io diskette for processing at the Chemrad offices;

12)  Equipment 'teardown' was performed;
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13)  The Chemrad survey crew then departed to the next survey site.

INRADS wall surveys were performed in a similar manner with only one SR being
placed at a prescribed height in one comer of each wall surveyed. A speed of sound was
next determined for positioning purposes. When each survey was completed, the
surveyors moved the INRADS cart assembly down each wall. When completed, the data
were analyzed and copied to diskette.

4.2 Explanation of Data

The USRADS/INRADS radiation surveys were conducted on a survey grid basis. Grid
and survey designations attempted to identify the specific site, i.e. MAC608ww (a)
designated the 'west wall' of Building 608F. Survey nomenclature normally followed for
radiation traverses were usually identified as "A, C or D" on survey files.

The above is consistent with the data plots and files previously submitted. This naming
convention is also used in the color Track Maps included in this report.

Consolidated Track Maps and survey contour plots are provided as appendices at the end
of this report.

43 Problems Encountered During the Survey

USRADS surveys may be impacted by environmental, site, and equipment problems. At
th: McAlester facility, an electrical circuit caused a small delay on the first day of the
survey. The problem was discovered and corrected. No loss of data occurred. During
standard background checks, Chemrad noticed that one of the Nal deiectors used in the
wall survey was reading well below the other Nal detectors. It was removed from service
and replaced with another detector with acceptable readings. No other problems were
noted during the survey.
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5. REPORT ORGANIZATION

Data for the radiological surveys are presented in the following sections:

5.1 Site Summaries

The McAlester survey areas are divided into 2 Site Summaries. Each Site Summary
represents a separate site area with color contour maps and track maps provided for each
data channel and a narrative of findings and field observations for that site. A statistical
analysis of each survey site is provided in each site summary narrative. The Site
Summaries and color contour maps are presented in Appendices A-1 through A-2.

5.2  Calibration Sheets

Calibration sheets for all of the Radiological Instrumentation used for this survey are
provided in Appendix B.

5.3  Background Statistics

Background statistics for the McAlester survey are reported in Appendix C.
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The U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) lineage can be traced back
over & half century to the Army Industrial Hygiene Laboratory which was established st the beginning of World War
11 under the direct junsdiction of The Army Surgeon General. It was originally located at the Johns Hopkins School
of Hygiene and Public Health with & staff of three and an annual budget not to exceed three thousand dollars. lts .
mission was to conduct occupational health surveys of Army-operated industrial plants, arsenals, and depots. These
surveys were auned at identifying and elinunating occupational health hazards within the Department of Defense's

(DOD) industrial production base and proved 1o be extremely beneficial to the Nation's war effort. .’

Most recently, the organization has been nationally and internationally known as the U.S. Army Environmental
Hygiene Agency (AEHA) and s located on the Edgewood area of Aberdeen Proving Ground, Marylamd. [ts mission
had been expanded to support the worldwide preventive medicine programs of the Army, DOD and other Federal
agencies through consultations, supportive services, investigations and training.

On | August 1994, the organization was officially redesignated the U.S. Army Center for Health Promotion and
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the Army linperatives to that we are optimizing soldier effectiveness by muinimuzing health nsk. The CHPPM's
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professional disciplines represented at the Center have been expanded to include & wide array of medical, scientific,
engineering, and admumstrative support personnel

As the CHPI'M moves into the next century, we are an organization fiercely proud of our history, yet equally
excited about the future. The Center 15 destined to continue its development as & workd-class organization with
expanded proventive health care services provided to the Army, DOD, other Federal agencies, the Nation, and the
world community .
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21 JAN 1997
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MEMORANDUM FOR Commander, U.S. Army Materiel Command,
ATTN: AMCSG (LTC Kelsey), 5001 Eisenhower
Avenue, Alexandria, VA 22333-0001

SUBJECT: Industrial Radiation Survey No. 27-MH-5113-96,
Facility Close-Out and Termination Survey, McAlester Army
Ammunition Plant, McAlester, OK, 18 July 1996 -

30 August 1996

1. Copies of subject report with Executive Summary are enclosed.
Findings, recommendations, all specific requests by the
Department of the Army Licensee, and the personnel of McAlester
Army Ammunition Plant, were addressed and staffed with the
appropriate personnel assigned to support this project.

2. The final laboratory analyses of wipe test samples and soil
samples were completed on 2 October 1996 for these areas.

FOR THE COMMANDER:

et
Encl RRIS EDGE
Program Manager
Industrial Health Physics
CF (w/encl):

HQDA (DASA-ESOH/MR. FATZ)
HQDA (DAIM-ED-R/MR. SCHROEDER)

CDR, MEDCOM, ATTN: MCHO-CL-W (EXSUM ONLY)

CDR, AMC, ATTN: AMCSF-P (2 CY)

CDR, ACALA, ATTN: AMSTA-AC-SF (2 CY)

CDR, 10C, ATTN: AMSIO-DMS

CDR, ATCOM, ATTN: AMSAV-X/RPO (2 CY)

CDR, CECOM, ATTN: AMSEL-SF (2 CY)

CDR, TACOM, ATTN: AMSTA-CZ (2 CY)
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DEPARTMENT OF THE ARMY
U.8. ARMY CENTER FOR NEALTH PROMOTION AND PREVENTIVE MEDICINE
6168 BLACKHAWK ROAD
ABERDEEN PROVING GROUND, MARYLAND 21010-8422

ALPLY YO
ATTENTION OF

EXECUTIVE SUMMARY
INDUSTRIAL RADIATION SURVEY NO. 27-MH-5113-96
FACILITY CLOSE-OUT AND TERMINATION SURVEY
MCALESTER ARMY AMMUNITION PLANT
MCALESTER, OKLAHOMA
18 July 1996 - 30 AUGUST 1996

1. PURPOSE. This survey was conducted to determine the presence
and extent of health hazards in three storage magazines at
McAlester Army Ammunition Plant and to verify that any residual
radicactivity is in compliance with the Nuclear Regulatory
Commission and the State of Oklahoma regulations and guidelines for
decontamination of facilities prior to release for unrestricted

use,

2. CONCLUSION. A review of the survey results indicated that
there were no radiological health hazards identified as a result of
the storage of radiological contaminated equipment in magazines at
McAlester Army Ammunition Plant. This report includes both
environmental and building material samples that were taken during

this time period.

3. RECOMMENDATIONS. Recommend the three magazines surveyed
(listed below) be released for unrestricted use:

a. 5S0PC1503.
b. S0PC603,

50PC608.

0
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(a) The gross alpha activity ranged from a low of -0.27 &
0.53 dpui/100 cm? to a high of 1.9 3 1.6 dpm/100 cm?. The lower
level detection (LLD) at 95% confidence level was determined to be
less than 1 dpm/100 cm?. All gross alpha activity results and
locations where wipe tests were taken are included in Appendix G.

(b) The gross beta-gamma activity ranged from a low of
less than - 0.94 & 1.2 dpm/100 cm? to a high of 4.8 &+ 2.5 dpm/100
cm?’. The LLD at 95% confidence level was determined to be less
than 3 dpm/100 cm‘. All gross beta-gamma activity results and
locations where wipe tests were taken are included n Appendix G.

(5) Due to the nondestructive nature of the Clrnse-Out and
Termination Survey of the magazines, building samples were taken
from previously damaged areas and analyzed to determiunc levels of
naturally occurring isotopes. Environmental data ccllected during
this termination survey includes four soil samples. The collection
process of the soil samples was followed according to the U.S. Army
Environmental Hygiene Agency (USAEHA) TG No. 155, Environmental
Sampling Guide, February 1993. The samples were taken in front of
the loading platforms of the three subject magazines and the
reference magazine as a background sample. These areas are
considered the most likely to accumulate any possible contamination
from the movement of equipment into and out of the magazines. The
results can be found in Appendix H.

7. CONCLUSIONS.

a. A review of the survey results indicated that there were no
results above the release criteria for release of property for
unrestricted use and no radiological health hazards identified as a
results of the storage of contaminated equipment in the magazines
that were surveyed.

b. A list of magazines that were surveyed are included in
Appendix C along with diagrams.
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c¢. Environmental sampling data results are provided in
Appendix H of this report. The results of this data prove to be
normal for this area of the country.

d. Building samples and other like samples are also provided
in this report.

B. RECOMMENDATIONS. Recommend that the three magazines listed in
Appendix C be released for unrestricted use.

)
o

R I e Bk
CONSTANCE’ROSé%R
Health Physicist
Industrial Health Physics Program

ORISE Participant
APPROVED:
/II ('f R (;“ d;,(./
HARRIS EDGE

Program Manager
Industrial Health Physics
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for Decommissioning: NRC Staff's Draft for Comment, August 1994.

7. USAEHA TG No. 155, Environmental Sampling Guide, February 1993.

8. MEMORANDUM 05 April 1996, SUBJECT: USNRC to IOC Gary Buckrop,
docket number 040-08767.
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APP
ARPO
bkg
BRAC
cal
CE
cm

CZIOM
cpm
COE
cs
DAC
dpm
eff
H-3
inst
10C
LLD
MACOM
MDA
NIST
NRC
NSS
NUREG
Pu

QC
RPO
SEG
SN

8r
USAEHA
USACHPPM

KR/hr
uCi

APPENDIX B
ABBREVIATIONS

Army Ammunition Plant

Alternate Radiation Protection Officer
background

Base Realignment and Closure
calibration

Corps of Engineers

centimeter

centimeter square
Communications-Electronics Command
counts per minute

Corps of Engineers

cesium

Department of the Army Civilian
disintegrations per minute
efficiency

hydrogen-3 (tritium)

instrument

Industrial Operations Command
Lower Level of Detection

major Army command

Minimum Detectable Activity

National Institute of Standards and Technology

Nuclear Regulatory Commission

Nuclear Support Services

Nuclear Regulatory Guide

Plutonium

guality control

Radiation Protection Officer

Scientific Ecology Group

serial number

Strontium

U.S. Army Environmental Hygiene Agency

U.S. Army Center for Health Promotion and
Preventive Medicine

microroentgen per hour

microcurie
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AFPENDIX C

INSTALLATION HISTORY
INSTALLATION DIAGRAM/MAP
MAGAZINE FLOOR PLAN DIAGRAMS
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HISTORY OF MCALESTER ARMY AMMUNITION PLANT
AND
BACKGROUND OF MAGAZINE USE AND SURVEYS

“2
On 10 June 1996, Congrese announced the selection of McAlester,

Oklahoma, as the site for its new Ammunition Depot. Construction
of the Ammunition Depot began in August 1942 and commissioning
ceremonies took place just 9 months later, 20 May 1943. McAlester
AAP has approximately 2000 storage magazines, 270 permanent
buildings, 400 miles of roadway, and 200 miles of railroad track.
All of these facilities are located on about 45,000 acres of land
in Oklahoma. From day one up to the present, McAlester AAP has
responded to the needs of the nations throughout all armed
conflicts. Below is a list of the events that led to the surveys

of the magazines.

1. Three magazines at McAlester AAP were scheduled to be
used as storage locations for equipment contaminated with depleted
uranium. The site was added as an amendment to NRC License SUC-

1380.

2. The equipment was wrapped in heavy duty plastic tarps and
fixed to pallets with metal bands, then transported to McAlester
for storage. Equipment was not unwrapped or taken off pallets
during storage.

3. During storage, quarterly surveys were performed and
documented by the McAlester RFPO.

4. The contaminated equipment was removed from magazine
SO0PC1503 on 6 September 1991, from 50PC603 in July 1995, and from
50PC608 in July 1995.

5. BSince Sepempter 1991, magazine 50PC1503 has been used for
emall amounts of munition storage. All containers being removed
from the magazine were surveyed.

(]
]
(S]
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6. The 10C surveyed the magazines on 20 May 1992, memorandum,
AMSMC-SFS, Gavin Ziegler, su bject: Radiation Protection Survey
Trip Report, dated 28 July 1992.

7. In March of 1995, IOC contacted the NRC regarding the
magazines.

8. The NRC forwarded a letter referencing NUREG\CR 5845 and
license amendment tc IOC on S April 1995.

9. Contaminated equipment was removed and surveyed by SEG from
McAlester AAP in July 1995.

10. The SEG contracted CHEMRAD to perform surveys of magazines
50PC603 and 50PC608 in August 1995. The surveys were completed in
August with a final report from Chemrad dated 16 October 1995.

11. The SEG forwarded a letter to I0C summarizing the findings
of both SEG and Chemrad surveys, dated 1 December 1995.

12. The I0C requested support from USACHPPM on 1 April 1996,
memorandum, AMSIO-DMW, subject: License Termination Surveys for
Magazines Used to Store Manufacturing Equipment Contaminated with
Depleted Uranium (DU), 1 April 1996.

c-3
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MCALESTER ARMY AMMUNITION PLANT MAGAZINES
SCHEDULED FOR UNRESTRICTED RELEASE

1. 50PC603
2. 50PCe08
3. 50PC1503
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APPENDIX D

INDUSTRIAL OPERATIONS COMMAND
WRITTEN CORRESPONDENCE WITH
THE NUCLEAR REGULATORY COMMISSION
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SUBJECT: Amendment Request for Nuclear Regulatory Commission (MRC) License
2%C lsﬁauﬁg Include Equipment Storage at McAlester Aray Ammunition
ant

THRU: Commander
U.S. Army Materiel Command
ATTN: AMCSF-P
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

T0: U.S. Nuclear Regulatory Commission
Region 111
795 Roosevelt Roac
Glen Ellyn, IL 60137

1. As the Single Manager fur Conventiona) Ammunition (SMCA), the Army has tne
responsibility for managing ammunition production for all services (Army, Navy,
Air Force, karine Corps?. Under certain circumstances the Army furnishes
equipment to private contractors procucing the ammunition. When production is
complete or the equipment {s no longer needed by the contractor 1t is returne:
to the Army. 1f the equipment is determined obsolete it is disposed of; if it
s suitable for other requirements but mno fmmediate need exists 1t is put in
storage.

2. The Army has furnished equipment to private contractors for use in the
production of munitions which contain Dep’ ted Uranium (OU) penetrators.
During production several pieces of equip ent became contaminated. A review
has been made of the equipment presently usel or stored at contractor
facilities under NRC or agreement State 1icenses 1ssued to the contractor.
Several pieces are no longer useful and will be disposed of as radioactive
wiste. Other pleces are required to meet @mooilization requirements and must
be maintained by the Army. These pleces would be stored unti) determined
obsolete or until needed for current or {ncreased production of DU rounds.

3. The Army currently requires a 1icensed storage facility of approximately
4,400 square feet for industrial plant equipment containing an estimated 60
pounds of DU. This request for amendment to WRC License SUC 1380 {5 for 2
quantity of 500 pounds of DU for approximately 20,000 square feet of equipment
storage area to allow for contingencies {n the furture without additional
amendments. :

s
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SUBJECT: Amendment Reguest for Nuclear Regulatory Comsmission (WR() License
SUC 1380 to Include Ecuipment Storage at McAlester Arey Ammunitiorn
Plant (AAP)

4. Reguest authorized use be granted for storage at McAlester AA® {incident to
decontamination or disposal. RcAlester AAP 13 a Soversment pwned and operatlec
facility. Wo production of DU penetrators will dbe performed; equipment will be
stored enly. Equipment will be paciaped and shipped to McAlester AR® in
accordance with Department of Transportation requirewents. Once st McAlester
AP, aquipment will remain packaged and be put in storage. Code of Federal
Repulation Title 10 and applicable Army regulations will be followed. Packages
and storage area w!1] be monitored on & guarterly basis to ensure the material
remains contained.

5. Reguest this amenoment request be handled expeditiously as an aiternate
method of handling this equipment would be regquired 1f disapproved.

6. Point of contact is Rr. Ralph Cardenuto, FTS 367-2969, commserical (305)
782-2965.

7. ARCCOM - Providing Leaders the Decisive Edge.
FOR THE COMMANDIR:

Boan
-

WURRAY §. SWINDLER
Colonel, &5
Chtef of Staff

V1 ¢ OMneZen ."4/&7‘/

SMCMC-SF (385-11c) 27 April 1987

MEIMORANDUM FOR RECORD

SUBJECT: Receipt and Storage of Depleted Uranjum (DU) Contaminated Equipment

at Storage Magazine 50PC-603.

1. Between 1500 and 1700 on 27 April 1987, 2 PDR-27C, 1D No. 1205, radiscoeter
with calibration due cate of 16 June 1987, was used to conduct & radiation survey
at storage nmagazine 50PC-603 on three (3) pieces of equipment and the inside of
Schneider Xaticnal semi-trailer #1B5614. The survey was done on the back doors
of the trailer before opening, the flocr and the walls inside the trailer befcore

any equipment was moved, and the floocr of the trailer after each piece was remcved.
The menitoring revealed no radiation present on the back doors of the trailer, on
the egqui~ment, or inside the trailer.

2. Torklifie P$-126 and PF-130 vere used to move the equipment. The equipment
vas

set on 1cinfrrced plastic sheeting inside the magazine with adequate aisle
space for future Quarterly radiation monitoring.
invelved in the move cf

A listing of MCAAP personnel
the egquiprent or present at the scene is at enclosure 1.

3. Th:re vas no radicactive vaste accunmulation.

’
it N LA =

L.¥. MAXWELL
Chief,

I ercl
as stited

Safety Office
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Dorothy Malone
Jerry Tollett
Don Crews

Mike CGreenway
Roy Holiday
Paul Pingleton
Bill Health

C.W. Barnes

Safety RPO

Warehouse Worker F=an
Rigger

Rigger

Warehouse Worker
Whse Wkr Leader
Warehouse Worker

Warehouse Worker

SMCMC-SF
SMCMC-AOS-R
SMCMC-15
SMCMC-AOD
SMCMC-AOS-R
SMCMC-AQS-R
SMCMC~ADS-R

SMCMC-AOS-R

y
Usagzrnr—
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MERURAIIUY THRU Commeznder, US. Aray Nateriel Command, ATTN: ARKLSF-P, 500:
t isenhower Avenue, Alexandrie, VA 22333-0001

MEMORARDUY FOR U.5. huclear Regulatory Commission, Region 111, 739 Poosevelt
Rozd, Glen Ellyn, IL £0137

SUBJELT: Amendment Reoguest for muclzar Regulatory Commission (NRC) License SUC
1380

1. In our a2mendment request datad 31 October 1985, we reguestaed that McAlester
Army Ammunition Plant (AAP) be added tc SUC 1320 as a storage facility for
manufacturing equipment contaminated with depleted urantum. In paragraph & of
that request we stated that the storage area wouid be monitored guarterly to
ensure the contamination remained contained.

Z. The equipment 1s presently stored 2t a remote ammuniticn storage arez which
is enclosed by & security fence. Access is restricted with security gusrcs
posted at ali entrances. The iglocs containing the equipment are iocked and
only radiation protection persconnel have access to the keys.

3. The egquipment is wrapped in two layers of plastic and sits or wood skids.
All survey results for the last 3 years have deen negative.

4. Due to the difficulty of gaining access to the storage area, coupled with
the negative survey results, we are requesting tnat the license be amended 13
aliow McAlester AAP to perform annual, rather than quarterly, surveys.

5. Point of contact for this action s ®r. David Nelson, A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>