5001 ESBENHOWER AVENUE, ALEXANDRIA, WA 223330001
Septerber 21, 1989 i
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DEPARTMENT OF THE ARMY & A
HEADQUANTERS, U 8. ARMY MATERIEL COMMAMND &\
é

S L
safety Office OCHO-022 3

U.S. Nuclear Regulatary Cormission
Region I

ATIN: Materials Licensing Branch
475 Allendale Road

King of Prussia, Pemnsylvania 19406

Reference: AMCSF~F/89-0100
Gentlamen:

Reference mamorandum, Headquarters, Materials Technol ogy
Labaratory, SLOMIMDHS, 7 August 1989, subject: Amendment to
License Nurber SUB-238, Request For,

Forwarded are four copies of the U,S, Army Materials
Technology Laboratory's reguest to amend NRC Material License
SUD-238, We recammend approval of the request with the
following concern,

Paragraph 2a of referenced memorandum should require that
the biocassay program be conducted IAW Regulatory Guide 8,11 or
more frequently if the local Radiation Protection Officer deans
it necessary, We do not believe that bicassay is a substitute
for proper respiratary fit effectiveness.

Please acknowledge receipt of correspordence on the
enclosed DA Form 209, Delay, Referral, or Follow-Up Notice, If
you require additional infonmation, please contact Ms. Patricia
Elker, 202 274-9340.

Sincer

Enclosures

Copies Furnished:;
HQDA (SCPS~PSP-E)
CQCMMANDER
LABQOOM, ATTN: AMSLC-RK wo/encl
MIL, ATIN: SLOMI-DHS wo/encl
Directur, USAMC Field Safety Activity, ATIN: aMXOS

111393 m‘\
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MATERIALS TECHNOLOGY LABORATORY : :
WATERTOVN, MASSACHUSETTS 021 72-0001 Y j
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SLOCMT~DHS (385) 7 August 1989
nc

MEMORANDUM THRD:

Commander, U,S. Arwy LABCOM, ATTN:

Commander, U.S. Army Materiel Command, ATTN: AMCSP-P (Elker), 5001
Eisenhower Avenue, Alexandria, VA 22333-0001.

FOR: U.S. Nuclear Regulatory Commission, Region I, ATTN: John T. Jensen,
Nuclear Materials Safety Branch, 475 Allendale Road, King of Prussia, PA
19406,

SUBJECT: Amendment to License Number SUB-~238; Request For.

l. Reference, our letter (copy attached) of 16 December 1985, entitled
"Nuclear Regulatory Commission Inquiry on Application for Renewal of Source
Material License SUB-238, Control Number 103878."

2. Request that the changes indicated below be incorporated into source
material license number SUB-238.

a) Request that paragraph three (Item 8) on page 6 be changed to read

as follows: Bioassays will also be performed whenever: 1) there is a
question as to the effectiveness of iespirator fit or 2) upon request

c¢f the Radiation Control Committee or Radiation Protection Officer;

b) Request that paragr.ph five (Item 9) on page 6 of the above
referenced letter be changed to read as follows: Alr sampling is
conducted in any area where there is a likelihood of exposure to
airborne radioactive waterials as determined by the RPO. The frequency
of breathing zone and general air sampling will be based on prior data
characteristic to the particular operation. Random periodic sampling
will alzc be underta'en., Stack effluent air samples will be taken
during depleted uranium processing cperations 2t least wmonthly and
during any out of the ordinary operation suspected to possibly produce
a higher effluent concentration. Air samples will be processed using
guidance provided in Chapter 9 of AMC-385-2%5 {Ionizing Radiation
Protection Program). Suitable Laberatory instrumentation will be used
for this task.

¢) Request that paragraph seven (Item 10) be written as follows: Each
sutvey instrument is calibrated by the RPO or his designee, utilizing
two points on each scale, and quarterly calibrations are documented and



records maintained for at least three years or as required by Army
regulations. Calibrations will be within 202 of the range of the
meter scale and survey meters will have stickers affixed indicating the
date calibrated, date calibration due, the calibrator, identification

number and owner.

Enclosure: 1”/ :

Edward S, Wrigh
Director



Enclqs'un:

SLOAT-ISF-R (29 October 1985) 1st Ind 16 Decencer 1985

SCURJECT: Nuclear Regulatory Cammission Inquiry on Application for Renewal of
Sourcc Material License SUB~-238, Control Number 103878

DA, Materials Technology Laboratory, Arsenal Street, Watertown. MA 02172-0001

THRU: Readquarters, U.S. Army Laboratory Command, ATIN: AMSLC-30,
~800 Powder Mill Rcacd, Adeloni, MD 20783~114S A

TC: Headquarters, U.S. Army Materiel Couwmand. ATIN: AMCSF-?,
- 5001 Eisenhower Avenue, Alexandria, VA 22333-0001

1. Informaticn recquested by basic letter is pruvided as follows:

Item 1, The percent by weight of Uranium=235 contained in the cdepletad
uranium is accroximately 0,3%,

Item 2, U.S. Army Natick Research anc Develcument Labeoratory, Sucbury Annex,
Maynar<, Massachusetts will nct te utilitized for depleted urznium testinc uncder
nis license renewal. The Terminacicn Radiclogical Safety Survev is enclesed for

e

your review. (See Enclcsure 14).

Item 3., Training of emcloyees will be under the dirscticn of the Radiatien
Procacticn Oflicer (RPO) and decumencsd cn LA Form 750, (See Enclesure 1). <
nitial training to new emplcyees who will be working in or frequenting any
poerticn of a restricted arsa will be in accordance with 10 CFR 19.12. Duratien
ef initial training will be not less than feur hours. Upen comeleticn of initial
trzining, employees will be provided, each vear, not less than four hours esch
menea for not less tian Len months per yesr of Radiological Safety Training
conmensurate with the potantial racdiolegical health protscticn problems in the
restricted arsa, Training camprezhensicn will be tested by written examinaticn
Cevelcred by the RPO and acdministersd uccn completion of each four hour training
sesszicn, Written examinaticns such as the example exam provided in Bnclesure 15,
will test the trainee's kncwledge of the following areas which will be coverss
over the ten month pericd:

(1) Principles and practices of radiaticn protecticn.

(2) Radicactivity measursments, use of inscruments and menitoring
techniques.

(3) Persconal hygiene and contaminaticn control.
(4) Math camensurate to use and measursment of radiation.

(5) Biological effects of radiaticn.

(6) safety procedures utilitized for protection from radiation, chemical
toxicity and pyrophoricity.



. 3 . ‘
SLoMT-1S7-R (29 Ocscher 1985) lst Inc 16 Deceamber 198%
SURJEC.: Nuclear Rejulatory Cammissicn Inquiry on Application for Renewal of

Sour—e Material License SUB-23f, Control Number 103878,

Item 4. Drawirgs of the major existing processing areas and storage areas
are provided by inclosure 2. MIL uses depleted uranium for various test
purposes, thus thers is potential for any area within MIL to utilize small
quantities of denleted uranium. These circumstances are evaluated and controlled

uncar the directicn of the RFO. 4

Ttem §, Schematic description of ventilaticn systems was proviced by
Suchlement V of hasic applicaticn, datad 29 March 1985, The follcwing air flcw

rat2s are provided as raguestad:

(1) Builéing 312, Uranium Machine Shcp and Special Metals Laboratory -
Aroroximately 11000 C7M total from all exbaust ducts, hoods, house cleaning

lines. Face velocities as required ' = Sur~l~-nt I, Item 3(c;(1’ cf basic
acolication. (& ®nele.

(2) P iw Tegmie ¢ . g Facility - Acproximate.y S50 v TPM total
£r-om general .. : wn drafs tablc., (See Enclesure 4),

. Sre. . . AAT L~ =2x v tely 5000 O total exhaus:
Leem L v €. ...s® S
t -dir.. ¢, cranium s l.e 0 e L. = (s2e Inclesure 6).

ESSluen g «i1) moaisr ¢ . acsoclanie wit™  _pendix o of basic erplicatien,
cacad 29 Jacc 85, Iounting svstcams utilicen fneluco-  Baird, Mcdel 989,

Accucount and Searle Anelytic s Prooerticnal . sunte:, Mocel 1132 B or

ecuivalent.

Itam 6., The Arm Materials Technology Ladcratory (MTL) has 2 leng history of
recearcn with deplezed uranium, Presently cnly two aresas exist whers personnel
ac-ess is controlled for the purpese of contaminaticn control. They are
Building 43, Melt Facility, and Building 312, Uranium Machine Sice. (See
E~clesure 2). The policy for controlling soread of contaminaticn is perscnnel
training in conjunczicn with the use of perscnnel menitoring devices at each
change point (restricted area versus unrestricted arsa)., Each crossover point is
£ rmished with a monitoring device with instructicons for its' use, posted
acceotable release limits, protective clothing (rubters, lab cozts, etc.) and
*sticky pads" to ensure no spread of contaminaticn. In additien, the RPC or his
designee provicdes frsguent audits of these areas to insure prcper implementa-
ticn/comliance with this policy. Historically, this policy has been very
effactive for the control of contaminaticn at MIL.

Ttem 7. Perscnnel who participate in melting and/or casting cperations will
be provided ring dosimeters.

Item 8. In re-evaluating WTL's bicassay program, a review of the past three
years of air sample results of areas having a potential for airborme radicactive
matarials indicates that MTL meets the ~-iteria addressed in Rezulatory Guide

8.11 for cnly a minimm bicassay prooram.



SLOMT-ISF-R (29 October 1985) 1st Ind : 16 Decemmber 198%
SJBJECT: Nuclear Regulatory Cammission Inquiry on Application for Renewal of
Source Material License SUB-238, Control Number 103878,

This de.ermination of bicassay program need s based cn the Uranium Melt
Facility, Building 43 and the Uranium Machine Shop, Building 312, where personnel
are potentially occupationally exposed tc respirable form of uranium in
sifficient quantity that measurements of Uranium concentrations in air are
required by present license conditicns to ensure protection of workers., In
accordance with Paragraph c(3)(a) of Regulatory Guild 8.11, the [following values
for the quarterly average of air sample results are summarized for the years
1983, 1984 and 198S. | :

L (D
X'Qt_ = Average Quarterly Concentration ( cc)
YEAR U-1AR (BLIG 3121, MELT LAB (BLDG 43)
1983 $.53 E-13 1.7 E-13
e
1984i 8.7 E-14 2.0 E-12
1985 1.25 E-13 1.0 E-13

*Nata utilized is deemed to be representative of perscnnel exccsurss.

-
-

The values of X", are comparsd to 10% of the Derived Air Cencentratien
(DAC) fram Appendix HEe 10 CFR 20.

DAC = ) E-10 uCi/cc for U-238
1/10 DaC = 1 E-11 uCi/cc

To meet criteria for minimum Bicassay Program the following condition must be
achieved:
—c
X
Qtr < 1.0

1/10 DAC

For U-Lab, Building 312:

1983 - $.53 E-13 = 5,53 E~2
E-1

. 1984 - 8.7 E-14 = 8.7 E-3
1 E-11

1985 -~ 1.25 E-13 = }.,25 E-2
1 E-11

3



SLOMT-1SF-R (29 October 1985) 1st Ind

" SURJECT:
For Melt Lab, Building 43
1983 -
1984 -

o 1985 -

The maximum values used to campute

o
16 December 198¢ .

Nuclear Regulatory Commission Inquiry on Application for Renewal of
Source Material License SUB-238, Control Number 103878,

1.7 :-13 = 107 :-2

E-
2,0 E-12 = 2 E-] .
T ‘
1 E-13 = ] E-2
1 E-11

thexcouvaluesarenowc:xmtedto

25% X DAC to meet the following ccditionY

For the U-iab, Building 312
1983 -

1°84 -
1985 -

For the Melt Lab, Building 43
1983 -

1984 -

- 1985 -

3067 E-l3

: <1

25% x DAC

7.8 E-13 uCi/cs = 3.12 E-2
2.5 E-ll

1.5 E=13 = 6 E-3 -

1.6 E-13 = 6.4 E-3

2.8 E-13 = 1.12 E-2

2.5 E-11

2.5 E-11

= 1.4 E-]1

= 1.47 E-2
2.5 E-11

Based on difficulty of interpretation of bicassay results, and the ability to
derive intakes fram this data, a more proactive intake assessment procedure, such
as breathing zonc air sampling, can yield quicker, and more accurate assessments

of intakes and be far more sensitive than biczssay.

In addition, such early

information can be used to initiate corrective action as well as confirmation

biocassays.

Calculations shown in BEnclosure 12 indicate that MIL can detect

intakes down to a level which would result in a camitted dose of less than 1
millirem per exposure sampling periocd.



SLOMT-1SF-R (29 October 1985) 1st Ind 16 Decemt._. 1985 i
SUBJECT: Nuclear Regulatory Camission Inquiry on Application for Renewal of '
. Source Material License SUB-238, Control Number 103878,

This technique of assessmen® is deemed to be more conclusive, sensitive,
proactive, and not raise wxlue concerns by workers. Biocassay can, however,
provide a good quality assurance check for other elements of our internal

radiation protection program.

The Derived Investigation Level (DIf) established at MIL for.an air sample
result is any value of an air sample (X~,) that exceeds 25% of the DAC (2.5 E-1l
uWCi/ce) provided the zir sample is repn&antatiw of an employees' actual

exposure condition as determined by the Rk

MITL is dedicated to maintaining exposures As Low As Reasonably Achievable
(ALARA) and has a history of very low levels of airborne radiocactive materials

through the effective monitoring of the working envirummrents, elaborate
engincering controls, and contamination control.

in the development of MIL's Bicassay Program the following conditions were
evaluated in order to calculate derived investigation levels (DIL's) for a

bicassay result:

1. Chronic occupational expcsurs to 1/10 the Derived Air Concentration
(DAC) for a period of cne year . (MIT. operates below this level under normal

circumstances).
2. Airborme contamirant of 1.0 micror AMAD Denleted Uranium with a
specific activity of 3.6 E-7 microcuries per microgram. (10 CFR.20).
3. ICRP 23 Reference “Man and ICRP 30 Metabolic Data.
With the above conditions a derived maximum chronic occupational exposure
intake rate can be calculated to be:

1 E-10 uCs x 1 x 9.6 E¥6 __cc bresthed x 1 uGn = 266.7 uGus
cc 10 work day 3.6 E-7 uCi day

The chemical campound classes used in this evaluaticn are based on simulated
lung solubility studies by Mr. D. Allard of conditions at a contractually
affiliated DU facility as referenced in "Evaluation of Urinalysis Data of W —kers
Exposed to Aerosols of Depleted Uranium" by Kenneth W, Skrable, dated

12 August 1983,

Computer generated in vivo and in vitro bicassay DIL tables which evaluate
the above conditions and provide expectation values for Uranium in urine, feces,
nasal passage, lungs, systemic body, GI tract and total body are shown in
Enclosure 13. The in vitro bicassay DIL for instantaneous urine (page 4) shows
that after a very shert time of chronic exposure, aporoximately 60 days, uranjum
reaches equilibrium at about 50 ugms/liter and will remain at this equilibrium
value for the duration of the chronic exposure period (365 days in this case).



16 December 108t '

SLOMT-1SF-R (29 October 198%5) lst Ind
SURJECT: Nuclear Regulatory Cammissicn Inquiry on Application for Renewal of

Source Material License SUB-238, Control Number 103878,

In detemining the frequency between bicassay measurements, Figure 3 of
Regulatory Guild 8,11 was evaluated using the measursment sensitivity limit of
1 uzn/liter which is eguivalent to 3.0 pci/liter. This yields a time between
specimens of 300 days. This frequency, however, would be used to detect 1 MPDC

which is an upper bound conditicn,

For the purposa of a quality assurance assassment of MIL's Intermal Radiaticn

Protacticn Program bicas-ays will be performed sami-annually with a DIL of

50 ugms/liter.

Bicassays will alsc be performed whenever: 1) respiratory protaction is
ut-litized for the protection of individuals to airborne radicactive material,
In such cases. results of bicasseys will be used to insure that the integrity of

resniratory protection was maintained or 2) upon request by the Racdiaticn Contrecl

Cx=mittee or Radiaticn Protecticn Officer.

In the unlikely event of an intake grsatar than the air samgle DIL of 285% cf
t=~2 DAC averaced cver a 40-hcur work week (i.e. 10 mec-hrs) or a bicassay result
rzat2r than the bicassay DIL of S50ugms,/lilsr, MIL will implement additicnal
bicassavs on a frequency required Dy Regulatory Guild 8,11 with the evaluaticn of
bicassay rasults and estimata2s cf intakes to tle extant that the r=camendaticns
peet the intent of thw ICRP in their recor:t "Recommendaticns of the ICRP® (ICRP
wmlication Mumber 26) and "Limits for Intakes of Radicnuclices by Werkers”

(:CRP Publicaticn Numcer 30).

Item 9., Air sa@wling is conducted in any arza where thers is a
lixalihood of exposura to airtorme radicactive matsrials as detazminec by the
R%~, Ar=as which have historically shown a graater potential for airZorme
racicactive matarial, sush as the Uranium Melting Facility and the Uraniwn
Mz~-ine Shcp, are samnled on a mentaly basis utilizing instack isckinetic
sa—ling, general arez samoling, anc breathing zone sampling as described in
Surolement 1 (Item 7), paragrapn (3)(e)(3) of basic apolicaticn, dated
2¢ March 1988, Monthly sampling is conducted within the controlled areas of the
Uranium Melt Laboratory and the Uranium Machine Shep at locaticns determined by
the RPO for the purpcse of best determining actual expesure cenditicns.

Any other areas whers depleted uranium may be utilitized, stored or processed
will be sampled at lccations and frequencies determined by the RPO to best
derermine actual exvosure conditicns using the procedures described in
Sucplement 1, paragraoh 3(c)(3) of pasic applicaticn dated 29 March 1985.

Item 10. Each survey instrument is calibrated by the RFO or his designe=,
utilitizing two points on each scale and the quarterly ~zlibraticns will be

documented on a calibration report, which are maintslied for at least three
year=, (see Enclosure 7). Results of individual cal‘bration points will not te
more than + 20% over the range of the instrument an- survey meters will be
af<ixed with calibraticn decal indicating: date caiibrated; date due; who
performed calibraticn; and what instrument calibrated., Graphs will be affixed to
survey instruments in the event that + 20% cannot be achieved during routine
calibration. The atove procedures will also te implemented following any

servicing of survey instruments.



SLOMT-1ST=-R (29 October 1985) lst Ind 16 December 1925
SUBJECT: Nuclear Regulatory Camissicn Inquiry on Application for Renewal of
Source Material License SUB-238, Control Number 103878.

tem 11. The research work performed at MIL which utilizes depleted uranium
varies from year to year, thus, the wast2 volume changes. Historically the types
of waste generated consist of solid metal scrap, uranium oxide (frum incineration
process), and contaminated trash, (i.e., compacted paper goods, rubber, labccats,
wood, etz.). Volumes for the past three years are as follows: 1983 - 225 cubic
feet, 1984 - 188 cubic feet, 1985 - 536 cubic feet,

qhe recording of receipts, transfers and disposals are handled through a
denleted uranium accountability program uncder the diraction of the RPD, See
Enclosure 8 for sample forms used in the transfer/accountability of depletad

uranium at MTL.

The MIL radicactive wast2 storage facility is located at the west end of the
Installation, Building 241 (see back cover of basic application, dated
29 March 1985). This is a roofed, prefabricated metal storage building which is
locked at all times and acce2es controlled by the RPO.

Presently the Army is utilizing Chemical Nuclear Systems Inc., Licensa Numer
0¢7, and U.S. Ecolegy Inc., Licanse Nutcer WN-I019-2, as its prime waste dispcsal
contractors.

Item 12, The Army has several intsmal auditing acencies for the purzese of
evaluating effectiveness of rediaticn protecticn programs. One is the Army
Envircnmental Bvgiene Agency in Maryland, ancther is the Army Field Safaty
Activity in Inciana, and a third is the Army Lacoratcry Command in Maryland., ALl
audit all Army radiaticn protecticn pragrams on a raoccurring basis and provice &
written report of the evaluaticn with recumencaticns to the Installation
Comander and Dirsctor through the command channels,

The following formats/forms or eguiva.ents are used by MIL fur recordin:
purpcses:

(1) Results of perscnnel menitoring (see Encleo''~e 9) are provided b
Aray Ienizing Radiaticn Dosimerry Center, Lexington, Kentucky.

(z) -esults of radiological instrument calibration., (See Enclosure 7,.

(3) Results of radiological surveys are provided on survey forms
developed for each individual area., (See Encleosure 10 for a sample form).

(4) Quantities of radicactive effluents are calculated and recorded on
enclcsed form. (See Enclosure 11).

(5) Forms utilized for source accountability are provided by
Enclosur2 8.

(6) The format utilized for recording ncn reportable discrepancies/-
incidents in the unlikelihood of an accident is for the RPO to document
circunstances, results and corrective act ons in writing cn intemal dispositicn
forms for raview by the Radiation Contro! (cmmittee, the Commander and the
Director through the cammand charnels.

~3
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16 December 198%

SLOMT-1SF-R (29 October 1985) 1st Ind
¢ MNuclear Regulatory Camuission Inquiry on Application for Renewal or

Source Material License SUB-238, Control Number 103878,

(") The format for recording audits/evaluations of the Radiological
Protection Program is provided above,

2. Please cuntact Mr. William A. Lorenzen, Health Physicist,
further information and/or clarification is required,

3. _LABCOM/MTL - Providing Leaders the Decisive Edge.

Director
Materials Technology Laboratory

R}’O. of my staff if

15 Encls
as

“SECTION COPY” . 111393



