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E|j
y MATERIALS LICENSE g

'4 i

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93 438), and Ble 10, Code of
Federal Regulations, Chapter I, Parts 30,31,32,33,34,35,36,39,40, and 70, and ir reliance on statements and representations heretofore made g|-

g by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear |
1 material designated below; to use such material for the purpose (s) and at the place (s) designated below; to deliver or transfer such material to

p|h persons authorized to receive it in accordance with the regulations of the applicable Part(s).This license shall be deemed to contain the conditions+

k specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the El |

N Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below. E j

Mj E

N E

3 Licensee E
y In accordance with application dated E

3.Lb1EhEmb' 27-05861-02
1999 EN 1. 8

y U. S. Environmental Protection Agency is amended s
y National Exposure Research Laboratory in its entirety to read as follows: s

Characterization Research Division iy 7
$ . 4. Expiration Date E

.
P.O. Box 93478 Fahrgary 28, 2007 g

y! Las Vegas, NV 89193-3478 5. Docket or jy
Reference No. 030-069R1g g

) 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee g ,

|
g Special Nuclear Material Form May Possess at Any One Time g

Under his License
]

3 E

N E

M A. Hydrogen-3 A. Any A. 5 millicuries E

B E
B. Any byproduct B. Any B. Not to exceed 5 gy

material with Atomic millicuries per gy
y Nos 3-83, and with radionuclide g

g half-lives less than g

y or equal to 120 days g

5 C. Any byproduct . . C. Any C. Not to exceed 1 E

N material with Atomic millicurie per E

N Nos. 3-83 with half- radionuclide and 25 E ;

W lives greater than mil 11 curies total E I

N 120 days E

N E
D. Any byproduct D. Sealed and/or D. Not to exceed 5 gy

material with Atomic plated sources mil 11 curies per gy
Nos. 3-83 source and 100 gy

mil 11 curies total gy

M E. Carbon-14 E Any E. 10 millicuries E

N E

g F. Strontium-90 F. Any F. 200 microcuries E

| J
G. Iodine-129 G. Any G. 50 microcuries

g H. Any byproduct, H. Any H. Not to exceed 100 W
g source or special microcuries per E

M nuclear material radionuclide and 10 E

s with Atomic Nos. millicuries total E

W 84-96 E

p E

g E

I Ey 9703130164 970225
PDR ADOCK 03006981 0 $ E|y
C PDR

b gggg[f[j{%| '

s m
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-

N ti
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y SUPPLEMENTARY SHEET E i

i Amendment No. 23 $!
5 t|i

5 E'
1

B E
'

B E

B E

y (cor;tinued) g
G 1n I. Any byproduct, I. Sealed and/or I. Not to exceed 100 s

'

y
source or special plated sources microcuries per iy
nuclear material source and 10 i |a

E with Atomic Nos. millicuries total g, |

j 84-96 j|
M J. Polonium-210 J. Any J. 650 microcuries E

,

$
N

K. Uranium-233 K. Any K. 10 microcuries iy

! L. Uranium-235 L. Any L. 10 microcuries E |
5 E

'

y M. Plutonium-236 M. Any M. 10 microcuries E
#

| N. Plutonium-238 N. Any N. 60 microcuries g

W 0. Plutonium-239 0. Any 0. 30 microcuries E .

s !y
P. Plutonium-240 P. Any P. 10 microcuries jy

W Q. Plutonium-241 Q. Any Q. 10 microcuries e 1

a E t

|j R. Plutonium-242 R. Any R. 10 microcuries si|
S. Plutonium-244 S. Any S. 5 microcuries

! T. Source material T. Any T. 15 pounds $|
al elj U. Nickel-63 U. Foils or plated U. I curie g' ,

a sources in s !

j detector cells i j
5 V. Cesium-137 V. Sealed source V. I millicurie E '

3 (U.S. Nuclear $
E2 Model 375)

R E |

a W. Cobal t-60 W. Sealed source W. 5 millicuries E
'

i (U.S. Nuclear E

y Model 375) E
;

! X. Cesium-137 X. Sealed source X. 300 millicuries $ i

8 (U.S. Nuclear 3! ;

R8 Model 375)
M E

|
a Y. Cesium-137 Y. Sealed source (New Y. 10 millicuries E

-

y England Nuclear E

y. Model NER-572) f
ig.

'5!!

M. $|
? 3| 1

M
- RI

s !--- E
j

e:n|a c
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s|3 E ,

s' 8 1

3 E :
M E i

s

f(continued) i
a s ;; Z. Cesium-137 Z. J. L. Shepherd and Z. Six sources j 1

'

s Associates Series consisting of the g

s 6810 sealed following g )

E sources (Reference activities: 10 s;
; Dwg. No. A-0348 curies, 1 curie, E

dated July 24, 100 mil 11 curies, 10 : ;
'

5 '
1976) millicuries (2 i

! sources) and 1 |
'

: millicurie i
-

s E '

! AA. Plutonium-239 AA. Sealed or plated AA. Not to exceed 5 E

3 sources microcuries per E

3 source and 100 E

3 microcuries total E

a s
i BB. Hydrogen-3 BB. Titanium tritide BB. 5 curies s I

E foils in detector 2 |j cells j '

i CC. Cesium-137 CC. Sealed source CC. 100 millicuries E

n G

DD. Cesium-137 DD. Sealed source DD. Not to exceed 3 s|y
(Amersham Model curies per source ;|;

j. CDC.711M Series) and 6 curies total gj

i EE. Cesium-137 EE. Sealed sources EE. 751 millicuries E

3 (NEN Model G316 B E

3 capsule and a J.L. E

i Shepherd and E

! Associates Type E

s' 6810 capsule, both E

s reencapsulated in E

B- one source holder) E

al g
;| FF. Americium-241 FF. Sealed sources FF. Not to exceed 30 g

5 (Amersham Model mil 11 curies per i

i AMC.D2) source and 60 ;
mil 11 curies total j;

3 GG. Curium-244 GG. Sealed sources GG. Not to exceed 100 E

3 (Amersham Model mil 11 curies per E

3 CLCL or Isotope source and 200 E

M Products Model XFB mil 11 curies total E

,3 series) E|
5 El1
s E'

*:ai *
"I '|i- E

n............ ......... ........... -..........
I
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a e

E i

3 E

N E

B 9. Authorized Use E

a E
#

E A. through T. To be used in laboratory and tracer studies and analysis; development E
.

N and standardization of chemical procedures; instrument calibration; El |
N research and development as defined in 10 CFR Part 30.4; preparation E

B and distribution of radioanalysis calibration standards and E'

,

M environmental-level laboratory intercomparison samples; and the leral E '

y fabrication of subnanocurie electrodeposited sources for El
y calibrations. Sealed sources may also be used for d;monstration and E

y training purposes in the laboratory and field. Studies in animals E

y are not authorized. E.

3 E

y U. To be used in gas chromatographs for sample analysis. E,

s E !

y V. and W. To be used in J. L. Shepherd Model 28-5 devices for instrument E

y calibration. E

a E
'

j X. To be used in J. L. Shepherd Model 142-10 irradiator for instrument E

y calibration. E

a E

j Y. For storage only in a Mount Sopris Model 1000-C Portable Borehole legger. E

: 3 i
Z. For use in two concrete shielding welis for instrument and dosinetry E; y

calibration. g; y
si-

| AA. For instrument calibration. j' '

E 5
; BB. To be used in gas chromatographs for sample analysis. j
c -

| CC. For use in a panoramic device for calibration of TLDs and pocket dosimeters. |
-

3 DD. To be used in a Williston Elin self shielding TLD irradiator to irradiate
; Panasonic TLDS. j

,

s~

E EE. To be used in a J.L. Shepherd Model 89 Series Calibrator within a J.L. Shepherd j
5 Model 78 Series Self-Contained Calibration Facility for instrument calibration. g

'

C si
? FF.and GG. To be used in Columbia Scientific Industries Corp. portable X-ray g|
5 analyzer Model 880 for analysis of metal contaminants in soil and ground ;
3 water. -

3 5
-*

M R

H- $ i
'a

h ih!'

E E!
! $!

s:n i

n R|
N E|
al 5,
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f g SUPPLEMENTARY SHEET E

: N Amendment No. 23 E'

1 R E

:. N E I
i N E |
; p a

N CONDITIONS E

! u E

j y 10. Licensed material may be stored at the licensee's warehouse at 3201 Sunrise Avenue, E

. H #103, Las Vegas, Nevada, and shall be used only at the licensee's facilities located E

2 y at 944 East Harmon Avenue, Las Vegas, Nevada or the Department of Energy's Nevada N

p Test Site, 65 miles northwest of Las Vegas, except: E
1

N E '

,

i y A. Sealed sources listed in Subitems B. through U. may be used for instrument E

l' I calibration at the licensee's facilities at 4220 South Maryland Parkway, E

: g Building C; Las Vegas, Nevada. E

| N E

i g B. Sealed sources listed on this license which have individual activities less E ,
'

y than those listed in Schedule B of 10 CFR 30.71, or those sealed sources listed E i

i y in Subitems A through T., may be used for instrument calibration, W
1

y demonstration, or training at temporary job sites of the licensee anywhere in E
;

y the United States. E
|;

p E i

i g C. Sealed sources listed in Subitems 2. and CC. may be used only at the licensee's E ,

| g facilities at 944 East Harmon Avenue, Las Vegas, Nevada. E
"

! p E

D. Sealed Nurces listed in Subitem W. and EE. may be used for instrument ( ,
; y
i y cali' stion at temporary job sites of the licensee anywhere in the United g

States.; y g

. g E
E. Sealed sources listed in Subitems FF.'and GG. may be used for soil and ground gi y .

water analysis at temporary job sites of the licensee anywhere in the United g
,

i y
; y gStates.

h11. A. Licensed material shall only be used by, or under the supervision of, g

| individuals designated by the Radiation Safety Committee, Stephen H. Pia, ,
' '

Chairperson. g,

B. The Radiation Safety Officer for this license is Loyd D. Carroll. || |
! N 12. A. Sealed sources and detector cells shall be tested for leakage and/or |I contamination at intervals not to exceed 6 months or at such other intervals as
i specified by the certificate of registration referred to in 10 CFR 32.210. |

E B .- Notwithstanding Paragraph A of this Condition, sealed sources designed to emit |'

N alpha particles shall be tested for leakage and/or contamination at intervals'

,

| not to exceed 3 months. g

4 , E

y E
'

i N
E

1 y E

! y El <

WI
'

g

Eli

N. Ei.

i W El
G.---------.-

-- *
------ -.------
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! E

B El
'

N E
|

n E

M 12. (Continued) E

! E

! C. In the absence of a certificate from a transferor indicating that a leak test E

N has been made within 6 months prior to the transfer, a sealed source or E

R detector cell received from another person shall not be put into use until g

! tested. g ,

,

! E,

y D. Each sealed source fabricated by the licensee shall be inspected and tested for g

y construction defects, leakage, and contamination prior to any use or transfer g
,

y as a sealed source. g

3 s
y E. Sealed sources need not be leak tested if: j
M E
y (i) they contain only hydrogen-3; or g
a sj (ii) they contain only a radioactive gas; or j
u s
j (iii) the half-life of the isotope is 30 days or less; or j|
N E
a (iv) they contain not more than 100 microcuries of beta and/or gamma emitting g

j material or not more than 10 microcuries of alpha emitting material; or j
! (v) they are not designed to emit alpha particles, are in storage, and are not fj being used. However, when they are removed from storage for use or gj

transferred to another person, and have not been tested within the a
u
y required leak test interval, hoy shall be tested before use or transfer. 5

t
g No sealed source or detector cell shall be stored for a period of more
j than 10 years without being tested for leakage and/or contamination.

E
$ F. The leak test shall be capable of detecting the presence of 0.005 microcurie of
| radioactive material on the test sample. If the test reveals the presence of $
g 0.005 microcurie or more of removable contamination, a report shall be filed 2

g with the U.S. Nuclear Regulatory Commission in accordance with 10 CFR 30(b)(2), !j
and the source shall be removed immediately from service and decontaminated, t-

3 repaired, or disposed of in accordance with Commission regulations. The report E

! shall be filed within 5 days of the date the leak test result is known with the !
? U.S. Nuclear Regulatory Commission, Region IV, 611 Ryan Plaza Drive, Suite 400, t

! Arlington, Texas 76011, ATTN: Jirector, Division of Radiation Safety and E

'l8 Safeguards. The report shall specify the source involved, the test results, E

! and corrective action taken. El
s El

5 G. Tests for leakage and/or contamination shall be performed by the licensee or by E|
$ other persons specifically licensed by the Commission or an Agreement State to $|
5 perform such services. $j
s ei

$ k
i E|
9 E:
M Ei

- - -. E'..,.;u.r.;..-.-..-----,--- __-

-
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3 R|
3 f|
3 El
3 El
3 13. Sealed sources or detector cells containing licensed material shall not be opened or E'

3 sources removed from source holders by the licensee. E!
3 E|
3 14. Maintenance, repair, cleaning, replacement and disposal of foils contained in E|
3 detector cells shall be performed only by the device manufacturer or other persons El
3 specifically authorized by the Commission or an Agreement State to perform such E!
3 services. E i

3 El
3 15. Detector cells containing a titanium tritide foil or a scandium tritide foil shall 5
3 only be used in conjunction with a properly operating temperature control mechanism E

3 which prevents the foil temperature from exceeding that specified by the El
3 manufacturer and approved by NRC. E

a E

E 16. Each source holder or logging tool containing radioactive material shall bear a E|

E legible and visible marking as specified in 10 CFR 39.31(a). The label must be on E

E the smallest component that contains the licensed material which is transported as a E!j separate piece of equipment. El
a Ei
E 17. The licensee shall not use licensed material in or on human beings except as E|
E provided otherwise by specific condition of this license. El
E EIj 18. The licensee shall not use licensed material in field applications where activity is (!
; released except as provided otherwise by specific condition of this license. g|

E E|
E 19. The licensee shall conduct a physical inventory every 6 months to account for all g|

:E
sources and/or devices received and possessed under the license. gj

aj 20. The licensee is authorized to transport licensed material only in accordance with j
: the provisions of 10 CFR Part 71, " Packaging and Transportation of Radioactive g,

)d iMateri al . "
s

@ 21. In addition to the possession limits in Item 8, the licensee shall further restrict i
l

i

c the possession of unsealed licensed material or readily dispersible source material E|
2 to quantities less than 10' times the applicable limits in Appendix B of 10 CFR Part j|
2 30, and 10 mci of dispersible source material as specified in 10 CFR 30.35, 40.36, E|5 and 70.25. j|

22. Notwithstanding the requirements of 10 CFR 20.1501(c), the licensee may use the fE

& Department of Energy Laboratory Accreditation Program (00ELAP) rather than the ;
5 National Voluntary Laboratory Accreditation Program (NVLAP). ;
3

8 5!
iE- R|
9 !|
3 15|'

3 '5|
3 El
3

$||3 5
a R|c s,

l@ Ekmmmmmmmmmmmmmmmmmmm==mmmmmmmmmmmmmmm-mmmmemmmmme|
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H
'

!
N t

B E

N E

N E

y 23. The licensee is authorized to hold radioactive material with a physical half-life of E i

.
y less than 70 days for decay-in-storage before disposal in ordinary trash provided: E

'

y E
'

y A. Radioactive waste to be disposed of in this manner shall be held for decay a E

y minimum of 10 half-lives. E

y E i

y B. Before disposal as ordinary trash, byproduct material shall be surveyed at the E

y container surface with the appropriate meter set on its most sensitive scale E

y and with no interposed shielding to determine that its rstoactivity cannot be E

y distinguished from background. All radiation labels shali be removed or E

y obliterated. E

N E

a C. A record of each disposal permitted under this License Condition shall be E

i retained for 3 years. The record must include the date of disposal, the date Ej on which the byproduct material was placed in storage, the radionuclides E

y disposed, the survey instrument used, the background dose rate, the dose rate E ;

y measured at the surface of each waste container, and the name of the individual E

a who performed the disposal. E

i E

E 24. Except as specifically provided otherwise in this license, the licensee shall E

E conduct its program in accordance with the statements, representations, and Ej procedures contained in the documents, including any enclosures, listed below. The g
Nuclear Regulatory Commission's regulations shall govern unless the statements, Ea

C representations and procedures in the licensee's application and correspondence are g

| more restrictive than the regulations, g

A. Letter dated July 3,1996 g
B. Letter dated September 19, 1996 ge

5 C. Application dated October 18, 1996 g

| D. Letter dated February 18, 1997 j
i E

A E

s E

||| FOR THE V.S. NUCLEAR REGULATORY COMMISSION

5 E

i E

h Date By NO. Masep !FEB 2 51997
B

Materials Branch {
-

'

W Region IV, WCF0 $
3 Walnut Creek, California 94596 |
N d
M I

"

M El
? El
y si

E!a
; E'

y EI
w. ,. -n-c-------- -------.----.c---

- 'l
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#"% UNITED STATES
NUCLEAR REGULATORY COMMISSIONj REGION IV

. .

(w,g,.j 1450 Maria Lane

#
Walnut Creek Field Officea

Walnut Creek, California 94596-5368

FEB 2 51997

U.S. Environmental Protection Agency
National Exposure Research Laboratory
Characterization Research Division
ATTN: John M. Moore

Acting Director
P.O. Box 93478
Las Vegas, Nevada 89193-3478

SUBJECT: LICENSE RENEWAL

Please find enclosed License No. 27-05861-02. You should review this license carefully
and be sure that you understand all conditions. If you have any questions, you may
contact the reviewer who signed your license at (510) 976-0250.

NRC expects licensees to conduct their programs with meticulous attention to detail and a
high standard of compliance. Because of the serious conseque.nces to employees and the
public which can result from ftilure to comply with NRC requirements, you must conduct
your program involving radioactive materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, " Notices, Instructions
and Reports to Workers: Inspection and Investigations," 10 CFR Part 20,
" Standards for Protection Against Radiation," and other applicable regulations.

2. Possess radioactive material only in the quantity and form indicated in your license.

3. Use radioactive material only for the purpose (s) indicated in your license.

4. Notify NRC in writing of any change in mailing address (no fee required if the
location of radioactive material remains the same).

5. Request and obtain written NRC consent before transferring your license or any
right thereunder, either voluntarily or involuntarily, directly or indirectly, through
transfer of control of your license to any person or entity. A transfer of control of
your license includes not only a total change of ownership, but also a change in the
controlling interest in your company whether it is a corporation, partnership, or



De

4

b |

-

U. S. Environmental Protection Agency -2-

other entity. In ;:ddition, appropriate license amendments must be requested and
obtained for any other planned changes in your facility or program that are contrary I

to your license or contrary to representations made in your license application, as
well as supplemental correspondence thereto, which are incorporated into your
license. A license fee may be charged for the amendments if you are not in a fee-
exempt category.

|

6. Maintain in a single document decommissioning records that have been certified for l

completeness and accuracy listing all the following items applicable to the license: I

Onsite areas designated or formerly designated as restricted areas as defined*

in 10 CFR 20.3(a)(14) or 20.1003.

Onsite areas, other than restricted areas, where radioactive materials in*

quantities greater than amounts listed in Appendix C to 10 CFR
20.1001-20.2401 have been used, possessed, or stored.

Onsite areas, other than restricted areas, where spills or other unusual*

occurrences involving the spread of contamination in and around the facility,
equipment, or site have occurred that required reporting pursuant to 10 CFR
30.50(b)(1) or (b)(4), including areas where subsequent cleanup procedures
have removed the contamination. I

Specific locations and radionuclide contents of previous and current burial*

areas within the site, excluding radioactive material with half-lives of 10 days
or less, depleted uranium used only for shielding or as penetrators in unused '

munitions, or sealed sources authorized for use at temporary job sites.

Location and description of all contaminated equipment involved in licensed*

operations that is to remain onsite after license termination.

7. Submit a complete renewal application with proper fee, or termination request at
least 30 days before the expiration date on your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
radioactive material after your license expires is a violation of NRC regulations.

8. Request termination of your license if you plan to permanently discontinue activities
involving radioactive material.

t
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U. S. Environmental Protection Agency -3-

!
|

You will be periodically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will result in enforcement action
against you. This could include issuance of a notice of violation; imposition of a civil
penalty; or an order suspending, modifying, or revoking your license as specified in the
" General Statement of Policy and Procedure for NRC Enforcement Actions" (Enforcement
Policy), 60 FR 34381, June 30,1995.

|

Thank you for your cooperation.
i

Sincerely, j
i

7&ta.7"9Beth A. Prange
Sr. Health Physicist (Licensing)
Materials Branch

Docket: 030-06981 |

License: 27-05861-02
Control: 571951

Enclosures: As stated I

i

|
|

|
;

I
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U. S. Environmental Protection Agency -4-

bec:

Docket File
WCFO Inspection File
LFDCB, T-9 E10
State of NV (License Only)

i

I,

i

DOCUMENT NAME: G:\beth\571951
To receive copy of document, Indicate in box: "C" = Copy without enclosures "E" = Copy with enclosures "N" = No copy

RIV:MB | Al C:MB | | | |
BPrange fxP FWenslawski

02/)5/97 02/ /97 02/ /97 02/ /97 02/ /97
0FFICIAL RECORD COPY
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;

j- OFFICE OF

1 RESEARCH AND DEVELOPMENT
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j February 18, 1997 l
!

]

U. S. Nuclear Regulatory Commission Region IV
: Walnut Creek Field Office
} Attention: Materials and Licensing Branch (Ms. Prange)

1450 Maria Lane
Walnut. Creek, California 94596-5368

Reference: License No. 27-05361-02
: Docket No. 030-06981
| Control No. 571951

! Dear Ms. Frange:
; I

i The purpose of this letter is two-fold: first, to inform you |
of personnel changes in management and secondly, to provide-

j information which you had previously requested.

a. As Acting Dire: tor, I replaced Wayne N. Marchant, the if
previous Director who retired on January 3, 1997. I have;

'appointed Richard L. Garnas as the management representative on
] the CRD-LV Radiation Safety Committee. ;

} !
b. On October 31, 1996, you telephonically requested from

,

) our RSO additional information to supplement our most recent NRC
}. license renewal application request, dated October 18, 1996. The
j following information has.been approved by our Radiation Safety

Committee and is provided per your request.,

I

i 1. Audit Program. Audits and the review of the content
: and implementation of the radiation safety program are the

responsibility of management. Management may fulfill this
responsibility either by having audits conducted by the CRD-LV
RSC, Quality Assurance Manager, or by contracting with an
independent auditor to review the program. Periodic audits will
be performed at least annually and will include the review of all'

i Authorized Users and the RSO. The auditor's results will be
| presented to the RSC for formal review and action. Additional
: audit / review information can be found in our most recent NRC
l license renewal application request, Item 10, paragraphs A

(Authorization to use radioactive materials), pages 11-12 and F
i (ALARA pronram), pages 30-34. All audit reports and records will

be maintained by the RSO.

,

1
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2. Organizational chart. This revised chart (Enclosure
#1) annotates the organizational scheme of the RSO and RSC.

3. Fesponsibilities of the Alternate RSO. The purpose of
the Alternate RSO is to act in behalf of the RSO whenever the RSOis absent or on leave (for a period up to 2/3 weeks). It is not
intended that the Alternate RSO perform the duties of the RSO.
Whenever the RSO is not available, the Alternate RSO should be
available for consultations, emergencies, inspections, etc. The
RSO will be present at all Radiation Safety Committee meetings
and will perform all assigned RSO duties; these duties will not
be performed by the Alternate RSO when the RSO is available.

4. Contamination levels. Please reference the Table
" Acceptable Surface Contamination Levels for the Uncontrolled
Release of Equipment" on page 21 of our most recent NRC license
application request. Please delete the last entry in this table,
specified as " Tritium organic compounds, HT, HTO, and metal
tritide aerosols", and the two corresponding contamination levels
annotated as "10,000" as these two contamination levels for this
entry are too high.

5. Mobile Gas Chromatograph (GC) units with titanium
tritide foil or scandium tricide foil detector cells. Currently,
we have two such GCs (each having a 300 mci H-3 sealed source)
which were procured under our NRC license. To date, these units |
have not been used in the field. If and when these units are I
used in the field, a tedlar bag with a luer fitting (self-closing I

valve) or a similar collecting bag will be connected to the
unit's exhaust port for the purpose of collecting the expelled
gas. The collectant will be transported back to our facilities
and released in a fume hood. Please make appropriate changes to |

paragraph L1f(2) on page 41 of our most recent NRC license
renewal application request to accommodate this requirement.

6. Instrument Calibrations. EPA personnel perform
calibrations on equipment and radiation instrumentation belonging
to EPA and also used for Federal Radiological Monitoring and
Assessment Center events and training exercises. We normally do
not provide calibration services for other licensees.

Call the RSO at (702) 798-2313 for any questions.

Sincerely,

|bl. |

bohnM. Moore
Acting Director,
Characterization Research Division

Enclosure

|
1
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National Exposure Research Laboratory
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| l, g a|| 702/798-2100
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i

Characterization Research Division - Las Vegas ?1 J

Office of the Director i
i Radiation Safety Prograrn Operations

Committee John M. Moore, Acting Director Staff
Richard L. Garnas,

702/798-2522/2525 Acting Director
i I FAX: 702/798-2233

-

702/798-2235
| Radiation Safety FAX: 702/798-2380

"""
j Officer POS Liz Sutton (2564)

ODC Lorraine Payne (2525),

| '- I
! r '

,

Analytical Monitoring Sciences
Sciences Branch Branch'

Christian G. Daughton, Robert D. Schonbrod,
Acting Chief Acting Chief

702/798-2207 702/798-2229
FAX: 702/798-2261 FAX: 702/798-2692

ASB Marilyn Janunas (2609)

Jan Contreras (2383) MSB Joann Menke (2237)

I I

Research Areas Research Areas

immunoassay/Biosensors . Non point Sources
oundwater-

Global Climate Research

Surface / Subsurface * Landscape Ecology
Characterization . Landscape Characterization

Human Exposure Wildlife Indicators
Analytical Methods
OA Research Habitat /Biodivers.tyi

Field Methods Remote Sensing Research
Technical Support Center . Remote Sensing Support

* fonsor u Spatial Information Sciencesf r Site,

Characterization Technologies
Drinking Water Rad QA

co-Located unas

Radiation & Indoor Office of Human Resources Financial Management
Environments - LV Civil Rights Staff - LV Center

Jed Harrison Pat A. McKenzie Millicent S. Dilworth Alan B. Lewis
Director Area Director Sheron E. Johnson Financial Manager

Acting Co-Directors

R&lE 702098-2476 ocR 702/798-2512 hrs 7020 98-2414 FMc 702/798-2485
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OFFICE OF
. RESEARCH AND DEVELOPMENT
l 'jk
J

| October 18, 1996
i'
r

!
US Nuclear Regulatory Commission, Region IV
Walnut Creek Field Office |

| Attention: Ms. Beth Prange (Licensing and Materials Branch) )1450 Maria Lane.

Walnut Creek, California 94596-5368

4 Reference: License No. 27-05861-02
Docket No. 030-06981
Control No. 571951

Subject: NRC Material License Renewal Application Request

Dear Ms. Prange: !

i
Attached for your approval is NRC Form 313 for our latest

|NRC material license renewal application request. This request '

supersedes the previous request dated April 3, 1996, which ;

superseded the original request dated February 11, 1994. The !

substance of this application is our approved Radiation Safety |
Manual, which is referenced in the application. This is the same

'

manual that was included in our original request in 1994.
- !

A revised Statement of Intent for decommissioning funding is
being sent to you separate from this request.

If I can be of assistance, please call me at ('/ 02 ) 798-2525.

Sincerely,

PA {
Wayne N. Marchant
Director, Characterization Research Division

Attachment

Recycled / Recyclable . Printed with Vegetable Oil Based inks on 100% Recycled Paper (40% Postconsumer) j
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k NRC FORM 313 U. S. NUCLEAR REGULATORY COMMISSION APPKOVED BY OMS: NO. 3150 0120
g EXPtRES S,30 48

6 10 CF1t 30,32,33 ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS
X 4 36' 39 and 40 INFORMATION COLLECTION REOUEST: 9 HOURS. SUBMITTAL OF THE

APPUCAT10N l$ NECESSARY TO DETERMNE THAT THE APPUCANT IS
OUAUFIED AND THAT ADEOUATE PROCEDURES EXIST TO PROTECTi THE PUBUC HEALTH AND CAFETY. FORWARO COMMENTS-

APPLICATION FOR MATERIAL LICENSE REGARONG BURDEN ESTIMATE TO NE NFORMANN AND RECORDS
MANAGEMENT BRANCH (MNBS 7714), U.S NUCLEAR REGULATORY
COMMISSON, WASHINGTON. DC 20655 0001, AND TO THE
PAPERWORK REDUCTION PROJECT (31500120L OFFICE OF! 9 MANAGEMENT AND BUDGET WASHINGTON OC 20503

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION,3

SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE'SPECIFIED BELOW,

I '. APPUCATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPUCATIONS WITH- IF YOU ARE LOCATED IN:
;
'

DNISCN OF EN AND MEDCAL NUCLEAR SAFETY
ILUNOIS, INDIANA, IOWA, MICHlGAN, MINNESOTA, MISSOUR1, OHlo, OR WMCONSIN,

4 OFFCE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS SEND APPUCATIONS To-
U.S. NUCLEAR REGULATORY COMMISSON

l WASHINGTON, DC 20555 0001 MATERIALS UCENSING SECTON

ALL CTHER PERSONS FILE APPUCATIONS AS FOLLOWS: '
"'

3 799 ROOSEVELT ROAD
| IF YOU ARE LOCATED IN: GLEN ELLYN, H., 00137,5927

CONNECTICUT, DELAWARE, DISTRICT OF COLUM8tA, MAINE. MARYLANO, ARKANSAS, COLORADO, CAHO, KANSAS, LOUIStANA. MONTANA, NEBRASKA NEW
'j MASSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANtA, MEXICO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOTA. TEXAS, UTAH, OR WYCMING,

DCOE ISLAND, OR VERMONT, SEND APPUCATCNS TO: SEND APPUCATONS TO:

UCENSNG ASSISTANTSECMN
NUCLEAR MATERIALS UCENSING SECTONWCLEAR MAERALS SAEW BRANCH

U S. NUCLEAR REGULATORY COMMISSON, RECICN I U S. NUCLEAR REGULATORY COMMISCON' REGON IV
611 RYAN PLAZA DRIVE, SufTE 400 '

475 ALLENDALE ROAD '

ARUNGTON'TX 7001NKING OF PRUSSIA PA 19406 1415

ALABAMA, FLORCA, GEORGIA, KENTUCKY, MISSIS $1PPl, NORTH CAROUNA, PUERTO ALASKA, ARIZONA, CAUFORNIA, HAWAll, NEVADA, OREGON, WASHINGTON, AND U.S.
RICO, SOUTH CAROUNA. TENNESSEE, VIRGINIA, VIRGIN ISLANOS, OR WEST VIR0lNIA, TERRITORIES AND POSSESSONS IN THE PACIFIC, SENO APPUCATIONS TO:
SEND APPUCATIONS To:

NUCLEAR MATERIALS UCENSING SECTION RADCACTIVE MATERIALS SAFETY BRANCH
U S. NUCLEAR REGULATORY COMMISSON, REGON I U S. NUCLEAR REGULATORY COMMISSON, REGION V
101 MARIETTA STREET, NW, SUrTE 2900 1450 MARIA LANE
ATLANTA, GA 303234199 WALNUT CREEK, CA 94596-5366

PEP,$0NS LOCATED IN AGREEMENT STATES SEND APPUCATONS TO THE U.S. NUCLEAR REGULATORY COMMIS$10N ONLY IF THEY WISH TO POSSESS AND USE UCENSED

MATERIAL IN STATES SUBJECT TO U.S. NUCLEAR REGULATORY COMMISSCN JURISDICTIONS.

1. THIS IS AN APPUCATCH FOR (Check oppropnefe dem) 1 NAME AND MAluNG ADDRESSOF APPUCANT (InchafeZipcede)
-

US Environmental Protection AgencyA. NEW UCENSE
- National Exposure Research Laboratory (NERL)B. AuENDuEur to uCENSE NuuBER

_T C. RENEWAL OF uCENSE NuuBER 27 - 05861 - 02 Characterization Research Division (CRD-LV)
P.O. Box 93478

3 ADDRESS (ES) WHERE UCENSED MATERIAL WILL BE USED OR POSSESSED
'

Nevada R9191 147Rlas Veaas.
4, NAME OF PERSON TO BE CONTACTED ABOUT THIS

US Environmental Protection Agency APPUCA MN

Office of Research and Development
NERL, CRD-LV Loyd Carroll, RSO
944 East Harmon Avenue TREPHONE NUMBER

Las Veaas. Nevada 89119 (702) 798-2313
$UBMfT ITEMS 5 THROUGH 11 ON 6112 X 11* PAPER. THE TYPE AND SCOPE OF NFORM ATON TO BE PROVOED IS DESCRIBED N THE UCENSE APPUCATON GUOE.

5. RAOCACTIVE MATERIAL.
a. Element and mass number, b. chemmal and/or physcal ftwm, and c manomum amount 6 PURPOSE (S) FOR WHICH UCENSED MATERIAL WILL BE USED

whch will be possessed at any one time |

|
T. INOlvlDUAL(S) RESPONSIBLE FOR RADAT10N SAFETY PROGRAM AND TkEIR '

8 MNM FOR MMS WM N M MNEMM EMN NSTRAINING EXPERIENCE.
|

I
9 FACiUTIES AND EOUIPMENT. 10. RADIATION SAFETY PROGRAM.

|

1L UCENSEE FEES (See f0 CFR f 70 and Sechon T70 31)
11. WASTE MANAGEMENT eAMOUNT yjg

FEE CATEGORY | ENCLOSED 5 "I"

13. CERTIFICATION (Must be compdered by appacent) THE APPUCANT UNDERSTANOS THAT ALL STATEMENTS AND Rt PRESENTATONS MADE IN THIS APPUCATON ARE BINCING
,

-

|
UPON THE APPUCANT.

'#hE APPUCANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPUCANT, NAMED IN ITEM 2. CERTIFY THAT THIS APPUCATION IS PREPARED IN
CONFORMITY WITH TTTLE 10. CODE OF FEDERAL REGULATIONS, PARTS 30,32,33,34. 35. 36,30 AND 40. AND TMAT ALL INFORMATON CONTAINED HERElN IS TRUE AND
CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BEUEF.

WARNING.18 U S C. SECTON 1001 ACT OFJUNE 25,1948 02 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENTATON TO

ANY DEP ARTMENT C1 AGENCY OF THE UNITED STATES AS TO ANY MATTER WTTHIN ITS JURISDJpTON

CE4 DYING OFFICER -TYPEDPRINTEC NAME AND TTTLE SgMdTUNE g / DATE

Wayne N. Marchant, Director /# pun October 18, 1996
FOR NRC USE ONLY

TYPE OF FEE FEE LOG FEE CATEGORY AMOUNT RECEIVED CHECK NUMBER COMMENTS

$

APPROVED BY DATE

MC FONM313 (6 93) PRINTED ON RECYCLED PAPER
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Item 5. Radioactive material.

There are no changes in the radionuclides, forms, and4

j amounts currently authorized in our NRC License.

. .

'

Item 6. Purposes for which licensed material will be used.

There are no changes for purposes for which licensed
material will be used from those currently authorized. The
administration of radioactive materials or radiation to or in I
animals or humans is not performed, nor authorized.

Item 7. Individuals responsible for the Radiation Safety
Program and their training experience.

A. Senior Manacement. The Director, Characterization Research
Division - Las Vegas (CRD-LV), has overall responsibility for the
radiation safety program. He will establish a Radiation Safety
Committee and appoint a Radiation Safety Officer (RSO) and a
management representative to ensure that the requirements in CRD-
LV's operating procedures, NRC license, amendments, associated
documents and regulations are implemented, followed and enforced.

B. Radiation Safety Committee (RSC). As an advisory body to the
Director, the RSC is responsible for the administration and
enforcement of CRD-LV's radiation safety program to ensure that
radioactive materials and sources of ionizing radiation are used
safely and that radiation exposures to workers and the public are
maintained at levels that are As Low As Reasonably Achievable
(ALARA).

1. The membership includes the representative from
management, the RSO, persons trained and experienced in the safe
use of radioactive materials (Authorized Users for Nonmedical
Use), and other personnel deemed as appropriate. Appointments
are made by the Director. There are currently 16 members (12 are
Users); each member has one vote. The management representative
is John Moore, RSO is Loyd Carroll, Alternate RSO is Gregg
Dempsey, and Chairperson is Stephen Pia. Refer to Enclosures 1-5
for pertinent experience for the RSO, Alternate RSO, and
Chairperson. Authorized Users and Co-Authorized Users have
training equivalent to that specified in 10 CFR 33.15 (b) (1) and
(2) and, in addition to workers, receive training in accordance I
with 10 CFR 19.12. Co-Authorized Users assume the responsibil-
ities of the Authorized User in the absence of the User.

2. The RSC shall:

(a) Be familiar with the subject matter in CRD-LV's
Radiation Safety Manual, applicable NRC rules and regulations,

!

.
._

j
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the NRC license, amendments and all associated documents;

!' (b) Establish and implement written policy and
'

procedures for the production, procurement, receipt, possession,
storage, usage, transfer, dicposal and shipment of radioactive

~

materials and equipment that produces ionizing radiation;

(c) Review the training and experience of the proposed
j authorized users and the RSO to determine that their
i qualifications are sufficient to enable the individuals to
[ perform their duties safely and are in accordance with applicable
L regulations and the license;
i

(d) Review on the basis of safety and approve or deny,
consistent with the limitations of applicable regulations, thee

license and the ALARA philosophy, all requests for authorization
to use radioactive materials or radiation sources;-

(e) Prescribe special conditions that will be required
j'

but not limited to, requirements for bioassay and special
during a proposed method of use of radioactive material such as,

! monitoring procedures;
i
!

(f) Establish a training and educational program to
i ensure that individuals are trained as required by 10 CFR 19.12;

; (g) Review the RSO's quarterly summary report of the i
4 occupational radiation exposure data of personnel and establish i

occupational exposure investigational levels which, when
exceeded, will initiate a prompt investigation by the RSO to;

*
determine the cause of the exposure and, if required, initiate
corrective action to reduce the probability of recurrence;

I (h) Review at least annually the RSO's summary report
4 of the entire radiation safety program to determine that all

activities are being conducted safely, in accordance with NRC
regulations and the conditions of the NRC license, and consistent
with the ALARA program and philosophy. The review must include.

an examination of records, reports from the RSO, results of NRC
inspections, written safety procedures, and the adequacy of the

* management control system;
J

(i) Review all incidents involving radioactive
materials or other sources of ionizing radiation with respect to

*

the cause and subsequent actions taken; and
.

(j) Ensure that the NRC license is amended when
required, prior to any changes in radionuclides and activities,;

4 facilities, equipment, policies, procedures and personnel.
,

3. Meetings and documentation.
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(a) The RSC shall meet at least quarterly and at any
other time at the request of the representative from management ,,

or the Chairperson. )

(b) To establish a quorum and to conduct business, at
~

least one-half of the membership must be present, including the
RSO and the representative from management.

(c) The minutes shall be written, dated, and include
the attending and absent members, a summary of deliberations and
discussions, recommended actions, and the numerical ballot
results. The minutes shall be provided to each member and one
copy retained for the duration of the license.

C. Radiation Safety Officer (RSO) or Alternate RSO. The RSO is
a full-time federal employee and the position is a part-time
assignment (minimum of 50%). There is no radiation safety staff
to support the RSO. The RSO is currently assigned to the
Analytical Sciences Branch (ASB), reports to the Branch Chief,
and performs assigned duties as required. Senior management
supports the RSO, who has access to all levels of the
organization, and the authority to immediately terminate any
activity that is found to be a threat to public health, safety,
or property. The RSO is available 24 hours / day. The RSO's
telephone number is on the emergency notification roster and the
RSO is issued a pager. The Alternate RSO will perform the duties 1

of the RSO during the RSO's absence. '

l. The RSO ir responsible for the implementation and
enforcement of the radiation safety program. Temporary minor
exceptions to specific provisions of the Radiation Safety Manual
may be granted by the RSO on an individual basis, providing such
exceptions do not jeopardize individual safety or violate the NRC
license, conditions, and associated documents, and rules and
regulations for the use of radioactive materials or equipment
that produces ionizing radiation.

2. The RSO shall: |

(a) Advise the Director, RSC, and workers of radiation |
safety hazards and on the control of radioactive materials and
other sources of ionizing radiation;

(b) Maintain, as custodian of all radioactive
materials, a current inventory of all radioactive materials from
their receipt to their ultimate disposal or transfer; |

(c) Ensure that portable survey instruments used for
monitoring licensed activities are properly calibrated and
maintained in operable condition;

(d) Review all proposed uses of radioactive materials

,
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and Standard Operating Procedures (SOPS) for operations involving
radioactive materials prior to their review by the RSC;

I

(e) Administer and conduct training and educational
| , programs for radiation safety and the usage of radiation sources; ;

l
'

( (f) Ensure that radiological surveys, leak testing of
sealed sources and checks of safety equipment are performed;

(g) Approve all procurement requests for radio-active
j materials prior to their purchase, all transfers (in/out bound),

disposals and shipments of radioactive materials and waste;

(h) Investigate all radiological incidents and
accidents and other deviations from approved radiation safety
procedures and implement corrective actions as necessary;

(i) Review on a quarterly basis all occupational
radiation exposure data of personnel, promptly perform an
investigation when the established exposure investigational
levels are exceeded to determine the cause, and if required,
initiate corrective action to prevent recurrence;

(j) Brief management once each year on the radiation
safety program; and

(k) Maintain a copy of the NRC license and associated
documents, each licensing request and amendment, the written
policy and procedures (Radiation Safety Manual), all records and
reports required by NRC regulations, and Title 10,
Code of Federal Regulations.

D. Authorized Users for Nonmedical Use.

1. Authorized Users and Co-Authorized Users are designated
individuals who have been specifically approved by the Radiation
Safety Committee (by the issuance of a Radiation Authorization)
to procure, use and transfer radioactive materials and equipment
that produces ionizing radiation in accordance with the
conditions in their Radiation Authorization and CRD-LV's
Radiation Safety Manual.

2. Authorized Users and Co-Authorized Users shall:

(a) Become thoroughly familiar with the subject matter
and procedures in CRD-LV's Radiation Safety Manual and applicable
NRC regulations before using radioactive materials and equipment
that produces ionizing radiation;

| (b) Obtain and use radiation sourecs only as
! authorized by CRD-LV's Radiation Safety Manual;
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(c) Take adequate precautionary measures to protect
all personnel and the public from unwarranted exposure to,.

radiation or radioactive materials- l

1

(d) Seek advice and assistance from the RSO when in
doubt concerning the safety of an operation;

(e) Prescribe rules, procedures, SOPS, or protocols
for the use of radioactive materials under his control to ensure lproper and safe use. These will be made available to any '

radiation worker in that area and provided to the RSO when
requested;

(f) Ensure that all personnel working with sources of I

radiation under his Radiation Authorization or in his area of
'

responsibility receive radiation safety training as required and
are knowledgeable in the specific practices and procedures to be
followed or avoided in the interest of radiological safety;

(g) Ensure that all rules, procedures, and practices
of radiological safety are rigorously followed in their work
areas;

- J

(h) Seek the assistance of appropriate supervisors if |
assistance is required in obtaining cooperation and compliance.
Although the RSO is available to provide necessary technical
advice on matters of radiological safety, enforcement of the
requirements in CRD-LV's Radiation Safety Manual is the

i

responsibility of the Authorized User and his immediate !

supervisor. All disputes should be resolved at the lowest
possible level;

(i) Promptly report to the RSO any condition which may
lead to or cause a violation of NRC rules and regulations, CRD-
LV's Radiation Safety Manual, radiation safety procedures or
unnecessary exposure to radiation or radioactive materials,
including known or suspected overexposures to radiation,
radioactive spills, missing or lost sources, radiological
emergencies, etc;

(j) Maintain an accurate and current inventory of the
quantity of radioactive material on hand (including waste) to be
readily available to the RSO upon request;

(k) Ensure that radiation monitoring surveys are
performed as required and contamination is controlled; and

(1) Be directly responsible to the RSC for radiation
safety violations by personnel working under his/her Radiation
Authorization. The RSO will report all cases of this nature to
the RSC whenever appropriate corrective actions are not initiated
by the Authorized User or when violations are repeated / flagrant.
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i Item 8. Training for' individuals working in or frequentina

, restricted areas. l
.

|1
A. All individuals who in the course of employment are likely
to receive in a year an occupational dose in excess of 100 mrem

j' (1 mSv) shall be instructed as required by 10 CFR 19.12. The
; extent of these instructions shall be commensurate with potential
'

radiological health protection problems present in the work
place.;

; |

i B. Female radiation workers will receive a copy of and be )
! ' instructed to read USNRC Regulatory Guide 8.13, " Instruction
: Concerning Prenatal Radiation Exposure" with Appendices A'and B,
t- be informed of their rights about declaring a pregnancy, and be

instructed to contact the RSO when a pregnancy is declared.'

C. Radiation workers will receive training in the safe use
and handling of radioactive materials and such specialized
instruction as required lar the Authorized User under whose
Radiation Authorization they work. Workers will adhere to the
minimum rules of laboratory safety (see Item 10, paragraph B1).

D. All radiation workers will receive annual radiation safety
training to be performed by the RSO or other training sources
approved by the RSC.

E. Training records will be maintained.

Item 9. Facilities and equipment.

Facilities.

A. Please refer to Enclosures 6-17 for EPA facilities; these
diagrams are not drawn to scale. Referencing the-numbers
specified in each room; the top number is the room number, the
middle is a facilities identification code, and the bottom (in
parenthesis) is the area of the room (sq. ft.).

B. Each usage and storage area for radioactive materials and
other sources of ionizing radiation is approved by the Radiation
Safety Committee. Prior to the release of a radiation usage or
storage area for unrestricted use, a radiation survey is
performed to ensure acceptable levels of contamination are
present and a report is maintained in file.

1. Excluding the La Plaza office complex (building C) and
parking area that is located at 4420 South Maryland Parkway and
the EPA warehouse that is located at 3201 Sunrise Avenue #103,
all other buildings are located at 944 East Harmon Avenue on the
University of Nevada - Las Vegas campus. All packages of
radioactive materials are delivered to the mail room (CHL 23)
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whereas the larger items such as liquid scintillation counters
, which may contain radiation sources are initially delivered to

the EPA warehouse.

2. Current areas, which are subject to change, are as
~

follows. Annotated in parentheses after certain rooms are the
maximum levels of radioactivities normally encountered in the 1
room.

Chemistry (CHL) Laboratory
12 Isotope storage room ( Ci)
14 Counting lab (environmental / exempted sealed sources) |
15 Counting lab (environmental / exempted sealed sources) |16 Gas Chromatograph (GC) usage
23 Mail room and Sample / Standards packaging area i

35 Radioisotope Methods Development lab (pCi)
36 Tritium Enrichment lab (pCi)
41 Radioisotopes Standards lab (low C1)
42 Wet Chemistry lab (low pCi);
43 Tritium lab (nCi)
44 Performance Evaluation Studies lab (nCi)
61 Counting lab (environmental / exempted sealed sources)
62 Counting lab (environmental / exempted sealed sources)
63 Counting lab (environmental / exempted sealed sources)

|66.1 RSO's office (no material) ;
1

Executive Center Vault (basement)
5 Whole Body counter (exempted sealed sources) and

Dosimetry Center (Cs-137 sealed source, NRC
License Item 6-9 DD)

Monitoring Sciences Laboratory (MSL)
18 Calibration facility (numerous exempted sealed

sources and NRC License Items 6-9 V-Z, CC, and EE)

Quality Analysis Laboratory (QAL)
4 Tracer laboratory (pCi of H-3/C-14)

18 Storage for portable x-ray analyzers
19 Counting and GC usage room
45 Storage refrigerator (pCi of H-3/C-14)
46 Storage for portable GC and x-ray analyzers

Environmental Annex (EAX) Building
Radon Laboratory / Chambers (low pCi)

Modular Office Complex (MOD), 300 yards north of MSL building
11 Office-Storage of exempt quantity sealeo sources

La Plaza Office Complex - 1st Floor, Building C
519 Electronics Shop (exempt quantity sealed sourcer:
521 GC usage
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EPA Government Parking Compound at La Plaza
1

Locked emergency response (Mobile Laboratory and Sample l,

Preparation Trailer) and other vehicles containing
exempt quantity calibration standards.

,

'!

!

-

C. The majority of all dispersible radioactive materials at
|

| this facility are used/ stored in CHL rooms 12, 41, 42, and 44
!

l (Type C laboratories). Primary solutions, standards, samples, 1

|and other materials (RSO's waste) are stored in room 12. Primary
solutions are diluted and ampulated, standards are prepared, and
radiochemistry purification procedures are performed in room 41.

,Environmental radiochemistry procedures are performed in room 42. '

Performance Evaluation samples are prepared and archival samples
are stored in coom 44. Radioactive. liquid waste disposals are
currently authorized in rooms 41 and 44. Rooms are at negative |

pressure whenever the fume hoods are operating. |

D. MSL 18, Instrument Calibration Facility. |
|1. Only those individuals who are required to work with -

the radiation sources in this area are authorized access (with
positive control for each individual entry) to this controlled,
restricted, High Radiation Area. When using the calibration well
sources, individuals are required to wear their whole body
personnel monitoring device in addition to a calibrated pocket
dosimeter.

2. Access to the rooftop of MSL is controlled from outside
the building by the use of a secured (by 1cck) grate to the
access ladder and from inside the calibration facility by a lock
to each of the two rooftop opening steel panel doors.

3. A protective barrier, five feet in height and posted
with radiation warning signs, is constructed on the rooftop
immediately over the two calibration wells to limit access. The
barrier has four red warning lights, posted at the top of each
corner, and two bells (continuously ringing) that are activated
when the calibration well sources are in use.

4. When the sources are in use, red warning lights inside
and outside the room, and above the entrance door, are activated.

5. Access to the calibration sources is limited to only
those radiation workers who have been trained in the use of these
sources and by a key to the calibration well lead shielded cover
and a key to the control system for activating the sources from
and to their storage positions.

6. In the room is an area exposure rate monitor set at 5
millirem per hour to alert workers of potential hazards.
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E. Temporary job sites for the usage of portable instruments i

] ~
containing radioactive material and other sources of ionizing
radiation for analyses, calibration, and training purposes.

|

1. All radiction sources used in the field will be;

secured, controlled, transferred, and transported in accordance
j with applicable NRC and Department of Transportation regulations.

1Normally, exempt-quantity sealed sources are used for calibrating
equipment and training purposes whereas the portable GCs, x-ray

| analyzers, and calibrators have specific usages.

2. Tracer studies involving the direct release of
4 radioactive material into the environment are not performed, nor

authorized.4

.

3. Some personeel are actively involved with the Federal
i Radiological Monitoring Snd Assessment Center (FRMAC) and EPA
! Office of Radiation and Indoor Air's Radiological Emergency
j . Response Team. Personnel also provide radiological support to
'

Superfund sites, various States and participate in radiological
and emergency training exercises.

I

; Ecuipment used for NRC licensed activities.

A. Surveying / monitoring equipment. There will be made ]available to personnel an operable and calibrated radiation,

survey and monitoring instrument capable of detecting or
measuring the appropriate energy of the ionizing radiation
(alpha, beta or gamma) in usage / storage areas. An example of )
instruments currently in the inventory include the Eberline
Geiger Counter Model E-140 (range from 0 to 50,000 cpm), Eberline,

; Model RO-2A (ion chamber with range from 0 mR/hr to 5 R/hr),
i Ludlum Model 19 Micro-R Meter (scintillation probe with range |

: from 0 to 5000 pR/hr), and an Eberline Portable Alpha Counter,
; Scintillation type, Model PAC-1SA (range from 0 to 2.0 E6 cpm).

j B. Counting equipment. Numerous counters for the measurement l
of various radionuclides and their alpha, beta, and/or gamma l

'

emitters are available for use. Examples of available counting I

: equipment are various liquid scintillation counters (Beckman LS
i 9800 and the Packard Tri-Carb 2560 TR/XL), Nuclear Data Inc.

systems (gamma spectroscopy), NUMELEC NU20 Multidetector (alpha-'

beta), Tennelec Gas Proportional counting system and a Canberra
whole body counter.

! C. Calibration of instruments used for licensed activities.
Calibrations will be performed by the use of a calibrated
radioactive standard that is' traceable to National Institute of

j Standards and Technology (NIST). Calibration procedures will be
in accordance with the manufacturer's specifications or
procedures approved by the RSO. Documented records for-

i

1

1
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calibrations and other tests will be maintained and available for |
,

review.

'
l. Portable radiation survey instruments.

~

(a) Specific calibration procedures vary among i
instruments because of the characteristics of the instruments,* '

however the following requirements are common for all
i calibrations:

j (1) Calibrations are performed at least annually
and by the use of a calibrated source having 5 percent accuracy;4

i (2) Each scale will be calibrated at two points
4 (at least), which are located approximately at 20 percent and 80

percent of full scale, depending upon the full scale;

(3) For logarithmic rate-changing instruments,
the calibration will be made near the mid-range of each decade
and two points will be calibrated on at least one of the decades;
and

(4) The measured exposure rate will differ from
the true exposure rate by less than or equal to 10 percent at
the calibration points. Readings greater than i 10 percent but
less than 20 percent are acceptable provided that a calibration
chart, graph, or response factor is prepared and used with the
instrument to interpret readings to within 10 percent for
radiation protection purposes.

(b) An instrument database will be maintained,
specifying the calibration date, calibration due date, status and
location of each instrument.

(c) Each calibrated instrument will have an affixed
label indicating the calibration date, calibration due date and
initials of the individual who performed the calibration.

(d) Instruments that are not operable or out of
calibration will be appropriately tagged and not used.

2. Instruments / counters that evaluate contamination, wipe
test, and bioassay results. Quality Control checks will be
performed on the equipment prior to its usage. The tests (if
applicable) specified below will be performed at least annually
and after a new detector has been installed.

(a) Chi-square (reproducibility) test;

(b) Counting efficiencies;

(c) High voltage (plateau) determination; and

- _.



.

11

(d) Minimum detectable activity (MDA).

J ,

Item 10. Radiation Safety Program.

A. Authorization to use radioactive materials. Before an
individual can procure, receive or use radioactive materials or
equipment that produces ionizing radiation, he must first obtain4

written approval (a Radiation Authorization) from the RSC to
become an Authorized User.

1. New Radiation Authorization.

a. Individuals are to contact the RGO for procedural
and administrative guidance and will:

(1) Be provided a copy of CRD-LV's Radiation
Safety Manual and schedule with the RSO a radiation safety
training class for all individuals who will be using the
radiation sources;

(2) Prepare one copy of the " Request for
Authorization to Use Radioactive Material" form, specifying j
"New," and complete the requested information in all sections on l
the front, including the required signatures (excluding the RSC's
approval section), and back side of the form (Enclosure 18); |

(3) Ensure that all workers document their
radiation safety training and usage experience on the " Training I
and Experience of Radiation Worker" form (Enclosure 19);

(4) Write Standard Operating Procedures (SOPS)
for all proposed usages of the requested radioactive materials,
i.e., protocols, research projects, etc. Radiation exposure
calculations and literature reports, when applicable, are to
accompany protocols; and

(5) Submit all forms, records, documents and SOPS
to the RSO, who will review the request for authorization to use
radioactive materials prior to its submission to the RSC. The
RSO will verify the presence and accuracy of the required
information on all documents and ensure the requested procedures,
radionuclides and their activities, etc., are in accordance with
the Radiation Safety Manual and authorized by the NRC license.
If additional operating conditions or restraints are required to
ensure personnel safety or compliance with regulatory procedures,
the RSO will discuss these with the individual, who will
incorporate these conditions into his request.

b. The RSO will perform a formal radiation protection
survey by completing the " Radiation Safety Evaluation for Use of
Radioactive Material" form (Enclosure 20) of the proposed use
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and/or storage areas to evaluate personnel, equipment, and safety
requirements,

,

c. The individual's request with accompanying
information and the RSO's radiation protection survey report will

~

be presented to the RSC for review, discussion, approval or i

disapproval. The RSC will evaluate the request for compliance !
with regulatory and radiological safety requirements to ensure

;

that exposures to workers and the public are maintained ALARA. l

If the RSC recommends additional restraints or conditions, the
individual will incorporate these into his request.

d. Following approval by the RSC, the Radiation
Authorization will be signed by the Chairperson and maintained in

,

file by the RSO and User. I
1

2. Amendment of Radiation Authorization.

a. Prior to deviating from procedures, requirements '

or changing usage or storage areas, radionuclides and their ;

limits as specified in his approved Radiation Authorization, the |

Authorized User will first obtain approval for the proposed j
changes from the RSC by the issuance of an amendment to his
radiation authorization. |

b. The Authorized User will prepare and complete one
copy of the " Request For Authorization to Use Radioactive :

Material" form, specifying " Amendment", annotate the proposed |
lchange (s) in the appropriate section(s) and provide all

associated documents, SOPS, records as required to the RSO.

c. The aforementioned procedures (for obtaining an
authorization) are repeated.

3. Review of Radiation Authorization.

a. Current Radiation Authorizations require biennial
review by the RSC and at other times as requested by the RSO.
Authorized Users will prepare and complete one copy of the
" Request for Authorization to Use Radioactive Material" form,
specifying " Review", with information current as to his last
approved amendment. All documents, records, SOPS, etc., from his
initial request and any subsequent amendments will accompany the
authorization request forms and be provided to the RSO.

b. The aforementioned procedures (for obtaining an
authorization) are repeated.

B. Radiation control measures.

1. Minimum rules of laboratory safety for radiation
workers are as follows.
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a. All radiation workers are adequately trained in
the hazards, safety precautions, and proper use of radioactive,

materials or equipment which produces ionizing radiation.'

! b. Do not eat, chew, drink, use tobacco products
< ~ (smoke, snuff, chewing tobacco), or apply cosmetics in any area
i where radioactive materials are stored or in use. Food and drink
; are not permitted in any area or room, including refrigerators,
; where radioactive materials are stored or in use.

c. Do not use laboratory glassware or equipment for
the preparation or consumption of food or drink. Eliminate all;

sharp objects, broken glassware, etc., from usage areas and keep'

areas free from unnecessary materials and equipment.

d. Wear appropriate disposable gloves to prevent hand i

4 contamination when handling radioactive materials. Additional
! protective attire such as lab coats or aprons, face shields or

caps may be warranted, depending on the level of activity, hazard-

4 of the radionuclide, and the type of work planned. Do not handle
i the telephone, cabinet or drawer handles, door knobs and non-
; radio-active items with contaminated hands or gloves.

i e. Wear your dosimeter (if issued) as required and ;

store it in the approved location when work is completed.

f. Never pipette solutions by mouth.
,

j g. Control and secure all radioactive materials as
1 required, including items, equipment, etc., that are labeled as

radioactive.

'

h. Be aware of external and container surface
exposure rates and use remote handling devices when appropriate.

i. Visually inspect the source container for damage
or leakage prior to use. Use secondary spill containment

i whenever possible, i.e., work in a tray with absorbent paper to
limit.the spread of contamination. Store the source in a>

| secondary container in case of leakage and transport the source
in an unbreakable container (plastic bag) in case of droppage.

2 j. Use shielding whenever possible and if
appropriate. Pipette from shielded containers and place the
containers behind or into shields when not in use. Transport
sources in shielded containers.

.

k. Be aware of the chemical properties of the
radionuclide you are working with to avoid uncontrolled releases
of activity. Tritium, radiciodines, polonium, ruthenium,
plutonium and many others form chemically mobile (volatile)
compounds. Others such as Ra-226 give rise to volatile daughter

.

a.,-
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products. Volatile materials will be vented and used in a fume
hood,

,

1. Label all containers (vials, test tubes, flasks,
beakers, etc.) of radioactive materials as required. Mark all
radiologically contaminated or potentially contaminated
containers and equipment clearly with radioactive marking tape.

.

m. Segregate all radioactive waste from non-
radioactive waste. Segregate liquid from solid radioactive
waste. Segregate mixed radioactive waste containing hazardous
materials from radioactive waste. Dispose of radioactive waste
in appropriately labeled receptacles. Obtain approval from the
RSO prior to the disposal of any radioactive waste and maintain
records for all disposals.

;

n. Prior to the removal or disposal of empty
uncontaminated containers or items to unrestricted areas (normal
trash), remove, deface the radioactive label, radiation symbol
and/or the words " radioactive materials" or otherwise indicate
that the item no longer contains radioactive materials.

o. After the completion of work, change absorbent
paper, decontaminate areas, clean up equipment, etc., to avoid
any build up of contamination. Wash hands with mild soap and
water immediately following work completion. Monitor hands, l

clothing and work areas for contamination with an appropriate, |calibrated survey instrument. Lab coats worn while using
radioactive material should not be worn in non-usage areas as
contamination on the coat may be spread, absorbed, or ingested if |
care is not taken.

p. Report all known or suspected exposures, spills,
inhalations, contamination, ingestions, absorptions, injections,
injuries and missing or lost radiation sources immediately to the
RSO and your supervisor. If a wound, cut, etc., occurs while
handling radioactive materials, immediately wash or flush the
injured area with running water.

q. Reduce exposure to radiation by:

(1) Time - work efficiently and expediently;

(2) Distance - Use handling tools (tongs, forceps);

(3) Shielding - Keep the vial in the container
provided and place radioactive materials behind shielding. Use
plastic, not lead, to shield beta emitters; and

(4) Practice contamination control procedures.
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I
2. Storace and control of radioactive material.

'

a. Security of stored material. Personnel will I

secure from unauthorized removal or access radioactive materials j

,
that are stored in controlled or unrestricted areas.

|b. Control of material not in storage. Personnel
will control and maintain constant surveillance of radioactive 1

material that is in a controlled or unrestricted area and that is
not in storage,

c. Any radioactive material that is found, lost,
,

stolen or missing will be immediately reported to the RSO, who |
will notify the NRC if required by 10 CFR 20.2201.

3. Postino requirements,

i

a. Areas, accessible to individuals, where j

radioactive materials are used, handled or stored are controlled, j

restricted areas and shall be posted to warn personnel of the
presence of radiation and radioactive materials and the

i
associated potential hazard (s). Areas are appropriately posted :

with a caution sign (s) having the radiation symbol as:

(1) " Caution - Radioactive Materials" when the
amount of radioactive material in the room or area that is in use i

'

or in storage exceeds 10 times the quantity of such material
specified in Appendix C to 10 CFR 20;

(2) " Caution - Radiation Area" when radiation
levels could result in an individual receiving a dose equivalent
in excess of 0.005 rem (0.05 mSv) or equal to, but not more than,
0.100 rem (1 mSv) in 1 hour at 30 centimeters from the radiation
source or from any surface that the radiation penetrates;

(3) " Caution (or Danger) - High Radiation Area"
when radiation levels could result in an individual receiving a
dose equivalent in excess of 0.100 rem (1 mSv) in 1 hour at 30
centimeters or equal to, but not more than, an absorbed dose of
500 rads (5 grays) in 1 hour at 1 meter from the radiation source
or from any surface that the radiation penetrates;

(4) " Grave Danger, Very High Radiation Area" when
radiation levels could result in an individual receiving an
absorbed dose in excess of 500 rads (5 grays) in 1 hour at 1
meter from the radiation source or from any surface that the
radiation penetrates;

(5) " Caution (or Danger) - Airborne Radioactivity
Area" when radioactive material concentrations exceed 10% of any
derived air concentration (DAC) value specified in Appendix B to
10 CFR 20;
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(6) " Contaminated Area" when excessive j*

radioactive contamination levels warrant decontamination; i
1

.

(7) " Caution - Radioactive Waste" for receptacles |
for the accumulation or storage of radioactive waste; '

(8) " Caution - Radioactive Material Disposal !

Sink" for specifically designated sinks, approved by the RSO, I
through which soluble radioactive material is discharged into the ,

sanitary sewerage system for disposal; and
J

(9) Additional information, as appropriate, may ;

be provided on or near the required sign to alert individuals of 1

i potential radiation exposures and to minimize radiation exposure. {

b. Posting is not required for: j
11

! (1) Rooms or areas containing radioactive
j materials for periods of less than 8 hours provided that: )

(a) The materials are constantly attended,

"

during these periods by an individual who takes the precautions I
necessary to prevent the exposure to individuals to radiation or !
radioactive material in excess of the limits specified in 10 CFR I

20; and

*

(b) The room or area is subject to the
Aulnorized User's control; and

(2) Rooms or areas because of the presence of a,
'

sealed source provided that the radiation level at 30 centimeters
#

from the surface of the source container or housing does not
exceed 0.005 rem (0.05 mSv) per hour.'

.

4. Labeling of containers,

a. Each container shall bear a durable, clearly
visible label bearing the radiation symbol and the words " Caution

; (or Danger), Radioactive Material." The label must provide
sufficient information (such as the radionuclide(s) present, an
estimate of the quantity of radioactivity, the date for which the
activity.is estinated, radiation levels, kinds of materials, and-

mass enrich-ment) to permit individuals handling or using the
3

containers or working in the vicinity of the containers to take
precautions to avoid or minimize exposures. Additional
information may be provided on or near the required label to
alert individuals of potential radiation exposures and to
minimize radiation exposure.

,

b. Prior to the removal or disposal of empty
uncontaminated containers or items to unrestricted areas, the

3
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radioactive material label, radiation symbol and/or the words
" radioactive materials" will be removed, defaced or otherwise.

indicated that the container or item no longer contains
radioactive materials.

'

c. Labels are not required for containers:
!

'

(1) Holding radioactive material in quantities
less than the quantities listed in Appendix C to 10 CFR 20;

| (2) Holding radioactive naterial in
concentrations less than those concentrations specified in Table
3 of Appendix B to 10 CFR 20;

I (3) Attended by an individual who takes the
precautions necessary to prevent the exposure of individuals in
excess of the limits established in 10 CFR 20;

(4) Having excepted quantity or an article of
radioactive material as defined and limited by the Department of !
Transportation (DOT) regulations (Title 49, CFR 173.403(m), (w)

'

and 173.421-424), when the container is in transport and packaged
and labeled in accordance with DOT regulations;

1

|

(5) That are accessible only to-individuals I

authorized to handle or use them, or to work in the vicinity of
the containers, if the contents are identified to these
individuals by a readily available written record, which must be
retained as long as the container is in use for the purpose
indicated on the record; and

(6) Installed manufacturing or process equipment.

5. Access to areas.

a. Access to areas or rooms that are posted with the
precautionary radiation warning sign (s) is controlled and
restricted to protect individuals from exposure to radiation and
radioactive materials. Personnel will maintain the security and |

control of radioactive materials and radiation in these areas.

b. Access to the Calibration Facility in MSL-18,
which is a High Radiation Area. See Item 9, Facilities and
Equipment, paragraph D.

6. Radiation surveys.

! a. Radiation monitoring surveys are performed to
| evaluate known or potential radiological hazards in restricted
| and unrestricted areas to ensure that radiation exposures to

workers and the public are maintained at levels that are ALARA.
These surveys may include the following determinations depending

- _ ._ _
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upon the specific needs of the monitoring: radiation levels,
surface contamination levels, effluent releases, radioactive.

waste management, radiation safety and contamination control
procedures.

'

b. The RSO will:

(1) Prior to the usage or storage of radioactive
materials in an area or room, perform a formal radiation
protection survey to evaluate personnel, equipment and safety
requirements; and

(2) Perform or ensure the performance of all
required surveys for the evaluation of the extent of radiation
levels, concentrations or quantities of radioactive material and
the potential radiological hazards that could be present,

c. Authorized' Users will ensure the performance of:

(1) Daily radiation instrument monitoring surveys
for_ radiation levels in rooms when dispersible forms of
radioactive materials equal to or greater than those quantities
specified in Schedule B to 10 CFR 30.71 are used;

(2) Quarterly wipe tests for surface
contamination in areas, including adjacent unrestricted areas,
where dispersible forms of radioactive materials are used or
stored. A radiation instrument monitoring survey for accessing
radiation levels will be performed in conjunction with the wipe
test;

(3) Contamination and/or radiation monitoring
surveys on equipment or items used with radioactive materials
prior to their removal from the room to an unrestricted area.
The RSO will verify the results of these surveys before approving
the removal of the item from the room; and

(4) Radiation monitoring surveys in areas or
rooms, including adjacent unrestricted areas, where sealed
sources are used or stored.

d. The radiation monitoring and contamination survey
records will have, at a minimum, the location, identification of
the radiation monitoriaq or counting instrument used, name or
initials of person conducting the survey, the date the survey was
performed, a drawing of the area surveyed with specific points
that were surveyed, the measured exposure rates, detected
contamination levels, and corrective action taken in the. event of
excessive contamination or exposure rates.

e. Radiation surveys will be performed with, and
their results analyzed by, calibrated equipment. Documented

1

|
1
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records will be maintained and provided to the RSO when
,

requested.

7. , contamination control and decontamination procedures.

~

a. Responsibilities.

(1) The RSO will control radioactive
contamination and supervise decontamination procedures.

(2) Each Authorized User will:

(a) Control contamination within his work
area and provide the resources for decontamination; and

i

(b) Promptly report all spills, releases,
accidents, incidents, or unusual occurrences so that

;

contamination control procedures may be initiated.

(3) If rossible, che individual responsible for ;
the contamination will perform the decontamination. l

|

b. Contamination control.

(1) Methods which should be employed to minimize
the spread of radioactive contamination include:

(a) Using personal protective clothing and
devices such as rubber or plastic gloves, laboratory coats, shoe
covers, head covers, face masks, respirators, etc.;

(b) Using radiation survey instruments
1

capable of monitoring contamination for the particular '

radionuclide(s) in use;

(c) Using separate, specially marked
radioactive waste containers;

(d) Using polyethylene bags to contain waste
and to line waste containers;

(e) Limiting traffic and occupancy of work
areas where radioactive materials are in use or in storage;

(f) Designing / enforcing work flow and
procedures to minimize transfers and manipulations of rtdioactive
material;

(g) Conducting procedures which generate
radioactive aerosols, dusts, or gaseous products in fume hoods,
glove boxes, or other suitable closed systems;

i

j
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|
| (h) Designating and posting contaminated and
| ~ potentially contaminated areas during procedures which are likely
| to produce contamination;
|
| (i) Covering working surfaces with

*

polyethylene and absorbent disposable material;

(j) Using trays capable of containing a
total spill of the liquid radioactive material being used;

(k) Using double containers for vessels of
radioactive materials which are easily upset (volumetric flasks);

(1) Avoiding the use of laboratory vacuum
systems and lines when using radioactive materials;

(m) Posting cabinets, refrigerators, ovens,
etc., where radioactive material is used or stored so that all
personnel are advised of its presence. When the item is not used

i

exclusively for radioactive material, the radioactive material
should be separated from the other contents and conspicuously I

posted; |

(n) Establishing control points outside
contaminated areas where personnel will monitor themselves for I

contamination with a suitable radiation survey instrument before I

leaving the area; and |
l

(o) Promptly cleaning up, monitoring and
notifying the RSO of all spills of radioactive material. i

(2) Contamination in excess of the levels in the
following two tables warrant action (decontamination).

Acceptable Levels for Removable Surface Contamination *

Type of Radiation Emitter

Low-risk
Alpha Beta-gamma Beta-gamma

Type of surface ( p~i / cd ) ( @m /10 0 cmq ( ci/cmq (apm/ loo cmq < ci/cmq (dpm/ loo em4

_

Unrestricted Areas, 10 -' 22 10 -' 220 10~5 2,200
including personal
clothing worn outside
restricted areas

Restricted areas, 10-* 220 10 5 2,200 10-4 22,200
including personal
clothing worn only
in restricted areas

Skin 10-' 220 10 * 220 10-5 2,200
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Acceptable Surface Contamination Levels for
the Uncontrolled Release of Equipment *,

Total
Removable (Fixed + Removable)

Radionuclide (dpm/100 cm ) (dpm/100 cm)2 2.

U-natural, U-235, U-238 and 1,000 c1pha 5,000 alpha
associated decay products

Transuranics, Ra-226, Ra-228, 20 100
Th-228, Th-230, Pa-231,
Ac-227, I-125, I-129

Sr-90, I-126, I-131, I-133, 200 1,000
Th-natural, Th-232, U-232,
Ra-223, Ra-224

Beta-gamma emitters (nuclides 1,000 5,000
with decay modes other than
alpha emission or spontaneous
fission), except Sr-90 and
others specified above

Tritium organic compounds, 10,000 10,000
HT, HTO, and metal tritide
aerosols

* Notes for the above two tables,

1. When surface contamination by both alpha and beta-gamma
emitting radionuclides exists, the limits specified for each
emitter type should apply independently.

2. These limits apply to contamination deposited on, but not ;
incorporated into the interior of the contaminated item. '

!

3. Beta-gamma emitter values are applicable for all beta-
gamma emitters other than those considered low-rie'.

4. Low-risk beta-gamma emitters include C-14, H-3, S-35 and
others whose beta energies are less than 0.2 MeV maximum and gamma !

emission is less than 0.1 R/hr at 1 meter per curie. 1

25. The amount of removable radioactive material per 100 cm
2of surface area, or 300 cm for larger surfaces, should be

determined by swiping the area with dry filter or soft absorbent
paper while applying moderate pressure and then assessing the
amount of radioactive materials on the swipe with an appropriate
instrument of known efficiency. For objects with a surface area

2less than 100 cm , the entire surface area should be swiped and the
activity per unit area'should be based on the actual surface
area. Measurements ot average contaminant should not be averaged
over more than 1 square meter.

-. . - . . - - . -- - .-.
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6. Except for transuranics, Ra-226, Ra-228, Ac-227, Th-228,
Th-230, Pa-231 and alpha emitters, it is not necessary to use,

swiping techniques to measure removable contamination levels if
direct scan surveys indicate that the total residual contamination
levels are below the values for removable contamination.

*

**************END OF NOTE SECTION FOR TABLES *****************

c. Decontamination procedures.

(1) General. Decontamination methods are many
and varied.

1

(a) A decontamination kit with all required I

supplies should be immediately available to expedite
decontamination procedures and therefore reduce potential
exposure to radiation and radioactive materials.

i
(b) Cleaning agents normally used in the '

laboratory should be adequate, however Radiac or Decon wash
should be used to expedite decontamination efforts.

(c) An appropriate, calibrated radiation
survey instrument or wipe tests should be used to monitor the I

effectiveness of the decontamination procedure.

(d) Continued decontamination efforts should
be employed until acceptable levels have been obtained or
otherwise approved by the RSO.

(e) Some degree of fixed contamination may
occur. The RSO will provide further, specific guidance and
approve the release of contaminated personnel and items to
unrestricted areas.

(f) Contaminated cleaning equipment, items,
articles, etc., will be collected as radioactive waste and
disposed as directed by the RSO.

(2) Decontamination of individuals.

(a) Remove contaminated clothing at the
earliest opportunity; collect, store and dispose of clothing as
directed by the RSO.

(b) Promptly perform decontamination of the
skin and hands by applying water, a mild soap or detergent (no
solvents), and working up a good lather with plenty of water.
Rinse and dry thoroughly. Monitor for effectiveness.

(c) If conta'mination is still excessive,
repeat the procedure 3 to 4 times, using a soft bristle brush and
taking care not to abrade o7 scratch the skin. Clipping of the
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| fingernails or cuticles may remove a significant amount of
contamination remaining on the hands after washing. Monitor for.

effectiveness.

(d) If contamination is still excessive, use
'

a more abrasive soap, taking care to prevent the absorption of
the contamination through the skin. If excessive contamination
still exists, the RSO will provide specific guidance for
preventing cross-contamination.

(e) Apply lanolin / cream to prevent chapping.

(f) Wounds suspected of contamination should
be irrigated profusely with warm water and cleaned with a swab;
procedures should be performed under the supervision of medical
personnel.

(3) Decontamination of surface areas, equipment.

! (a) Personnel will wear protective gloves
and, as required, clothing, shoe covers, etc. to prevent cross-
contamination.

(b) Start decontamination procedures as soon

(c) Start at the periphery of the
contaminated area and work inward, reducing the contaminated area

| systematically.
1

(d) Monitor for effectiveness and continue
decontamination procedures until acceptable contamination levels
have been obtained or otherwise determined by the RSO. ;

I

(e) Collect all contaminated materials used I
as radioactive waste and dispose as directed by the RSO.

1

8. Respiratorv protection. Due to the limited quantities
of radioactive materials used and handled by workers and the I
radiation control and safety measures employed to prevent the !

intake of radioactive materials, the use of respiratory
protection equipment by personnel is not required. When
required, respiratory protection equipment and procedures will be
in accordance with 10 CFR 20.1703.

C. Radiation dose limits.

1. Occupational dose limits for adults. Occupational dose
1

. shall be controlled, except for planned special exposures under
'

10 CFR 20.1206, for the following dose limits.

I a. An annual limit, which is the more limiting of:

1
i

,

. - - . . -
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(1) The total effective dose equivalent being
equal to 5 rems (0.05 Sv); or.

(2) The sum of the deep-dose equivalent and the
,

committed dose equivalent to any individual organ or tissue other i
*

than the lens of the eye being equal to 50 rems (0.5 Sv).

b. The annual limits to the lens of the eye, to the
skin, and to the extremities, which are:

(1) An eye dose equivalent of 15 rems (0.15 Sv) and

(2) A shallow-dose equivalent of 50 rems (0.5 Sv)
to the skin or to any extremity.

c. In addition to the annual dose limits, the soluble
uranium intake by an individual shall be limited to 10 milligrams
in a week in consideration of chemical toxicity (refer to
footnote 3 to Appendix B to 10 CFR 20).

2. Occupational dose limits for minors. The annual
occupational dose limits for minors are 10 percent of the annual
dose limits for adult workers.

3. Dose to the embryo / fetus,

a. Due to the occupational exposure of a declared
pregnant worker, the dose to the embryo / fetus during the entire
pregnancy shall not exceed 0.500 rem (5 mSv).

b. The dose to the embryo / fetus shall be the sum of:

(1) The deep-dose equivalent to the declared
pregnant worker; and

(2) The dose to the embryo / fetus from
radionuclides in the embryo / fetus and radionuclides in the
declared pregnant worker.

c. If the dose to the embryo / fetus is found to have
exceeded 0.500 rem (5 mSv) or is within 0.050 rem (0.5 mSv) of
this dose by the time the worker declares the pregnancy, the
additional dose to the embryo / fetus shall not exceed 0.050 rem
(0.5 mSv) for the remainder of the pregnancy.

4. Individual members of the public.

a. For the protection of individual members of the
public, licensed activities and operations shall be conducted to
ensure that:

(1) The total effective dose equivalent does not

-
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exceed 0.100 rem (1 mSv) in a year, exclusive of the dose,

, contribution from the disposal of radioactive material into
sanitary sewerage in accordance with 10 CFR 20.2003; and

(2) The dose in any unrestricted area from
*

external sources does not exceed 0.002 rem (0.02 mSv) in arv one
hour.

b. These dose limits also apply if members of the
public (visitors) are permitted access to controlled areas by
workers.

Summary Table for Dose Limits

Type of Exposure Annual Limit

Radiation worker:
Whole Body (internal + external) 5 rem

Lens of the eye 15 rem

Extremity (hands and arms below the
elbow; feet and legs below the knees) 50 rem

Any organ or tissue (other than the
lens of the eye) and skin 50 rem

Minors: 10% of the above limits

Embryo / fetus of Declared Pregnant Worker 0.5 rem
(internal + external) in 9 months

Visitors, public and minors:
Whole Body (internal + external) 0.1 rem

D. Personnel monitoring.

1. General.

a. Personnel monitoring is used to quantitatively
estimate the magnitude of individual exposures to sources of
ionizing radiation and detect hazardous conditions relating to
ionizing radiation exposure not detected during radiation
protection surveys.

b. The dose that an individual may be allowed to
receive in the current year will be reduced by the amount of
occupational dose received while employed by a non-EPA facility.
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c. When required, the summation of external and
internal doses will be in accordance with 10 CFR 20.1202.,

d. Doses received in excess of the annual limits,
including doses received during accidents, emergencies and

'

planned special exposures, will be subtracted from the limits for
planned special exposures that the individual may receive during |
the current year and the individual's lifetime, i

e. When required, planned special exposures for
personnel will be conducted, performed, recorded and reported as
required by 10 CFR 20.1206, 20.2104(b), 20.2105 and 20.2204.

I2. Requirements for external monitoring. Monitoring the
i

occupational exposure to radiation from sources external to the I

body and the employment and use of individual monitcring devices I

is required for:

a. Adults likely to receive, in 1 year, a dose in
,

excess of 10 percent of the limits specified in paragraphs Cla !

and b;

b. Minors and declared pregnant workers likely to
receive, in 1 year, a dose in excess of 10 percent of the limits 1

specified in paragraphs C2 and 3;

c. Individuals entering a high radiation area; and

d. Individuals selected by the Director or RSO.

3. Requirements for internal monitoring.

a. General. Radioactive xenon is not used and only
submicrocurie amounts of I-125 are infrequently used (4 pCi was
received in 1995). The maximum amount of liquid I-131 received
and handled by a limited number of workers is 130 microcuries;
this occurs once each calendar quarter. Radioactive iodine is
initially vented in the fume hood prior to its usage. EPA
radiation workers who participated in the Human Offsite (of
Nevada Test Site) Surveillance Program have been, until recently,
whole body counted and have had infrequent urine analyses for
tritium (and other radionuclides); the results indicate that
workers have not received any internal exposure to radiation or
radioactive materials. Bioassays on workers are not currently
being performed. When warranted, bioassays will be performed in
accordance with USNRC Regulatory Guide 8.20.

|

b. Monitoring the occupational intake of radioactive'

materials and the assessment of the conmitted effective dose,

! equivalent is required for: !

l

| (1) Adults likely to receive, in 1 year, an

._ _
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intake in excess of 10 percent of the applicable annual limit on
intake (s), or ALI(s), in Table 1, Colunos 1 and 2, of Appendix B,

to 10 CFR 20; and

(2) Minors and declared pregnant workers likely
'

to receive, in 1 year, a committed effective dose equivalent in
excess of 0.050 rem (0.5 mSv).

4. Personnel Dosimetry Accreditation. All personnel
dosimeters, excluding direct and indirect reading pocket

| ionization chambers and those dosimeters used to measure the dose
to the extremities, that require processing to determine the
radiation dose shall be processed and evaluated by a processor -

'

holding a current personnel dosimetry accreditation and approved
in this accreditation process for the type of radiation or
radiations that closely approximates the type of radiation or
radiations for which the individual wearing the dosimeter is
monitored.

5. Devices and Methods for Personnel Monitoring.

a. External Monitoring.

(1) The primary device for external personnel
monitoring is the thermoluminescent dosimeter (TLD), which is
sensitive to various types of radiations. The whole body TLD is
used by personnel to measure the exposure received to the whole
body. Other dosimetry devices approved by the RSO may be used to
supplement the whole body TLD.

(2) When determining the external dose from
airborne radioactive material, the contribution to the deep-dose
equivalent, eye dose equivalent and shallow-dose equivalent from
the external exposure to the radioactive cloud will be included.

(3) The assigned deep-dose equivalent and
shallow-dose equivalent must be for the part of the body
receiving the highest exposure. The deep-dose equivalent, eye
dose equivalent and shallow-dose equivalent may be assessed from
surveys or other radiation measurements if the individual
monitoring device was not in the region of highest potential
exposure or the results of individual monitoring are unavailable.

b. Internal Monitoring.

(1) For purposes of determining internal
exposure, suitable and timely measurements will be taken of:

(a) Concentrations of radioactive materials
in. air in work areas;

(b) Quantities of radionuclides in the body;

_.
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;
.

(c) Quantities of radionuclides excreted
from the body; or

,

(d) Combinations of these measurements.
'

(2) Derived air concentration (DAC) and annual:

! limit on intake (ALI) values in Table 1 of Appendix B to 10 CFR
j 20.1001 - 20.2401 may be used to determine an individual's dose.
:

(3) Note: Demonstrating compliance with 40 CFR
61 Subpart I regarding radionuclide emissions to the atmosphere,'

specifically not having to file a report with EPA, negates the,

) requirements for the aforementioned paragraphs D5b(1) and (2).

6. Administration.

|,
a. After receiving radiation safety training from the

RSO, the individual will complete an application for a dosimeter
and provide previous employment radiation exposure information.

b. Upon issuing the individual a dosimeter, the
! External Dosimetry Manager will initiate a dosimetry file for the

individual and request /obtain previous radiation exposure records
i which will be included into the individual's dosimetry record and
! maintained in file.

c. Dosimeters will be worn on a quarterly basis,
I exchanged by the External Dosimetry Manager, or when deemed

otherwise by'the RSO.

d. Personnel will adhere to those procedures for the
usage and storage of their dosimeters and will obtain approval<

from the RSO and a control dosimeter from the External Dosimetry
Manager prior to taking their dosimeter to a place of duty not,

' normally encountered (out-of-state, foreign country, etc.).

e. When terminating employment, transferring or
leaving EPA, personnel will out-process the office of the RSO.

;

f. Personnel monitoring for certain individuals may
be discontinued at the discretion of the RSO.

.

g. Prior to entering an existing High Radiation Area,
individuals will obtain and wear a pocket dosimeter and annotate

,

the required information into the logbook prior to entering and
after leaving the area. The RSO will be immediately notified of

i any abnormal pocket dosimeter readings.

h. Each location for storing dosimeters when not4

being worn by individuals will be approved by the RSO. A Control
dosimeter will be placed at each storage location to measure
background radiation.

__ _
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7. Reports and records. The Dosimetry Manager will
: , maintain and provide reports and records as required in 10 CFR |
! 20. |

, |
' 8. Notifications.

,

| a. The Dosimetry Manager will immediately notify the
i

| RSO of those radiation exposures warranting notification or

| exceeding ALARA investigat-anal level limits. |

|

b. The RSO will perform investigations, inform the
RSC of the results, and notify the NRC of reportable exposures.

|
! E. Procedures for the usage and storace of personnel

dosimeters.

| 1. Dosimeters will not be used for any purpose other than
personnel monitoring without the approval of the RSO. Dosimeters
.are used to measure the radiation dose received by personnel who
are occupationally exposed to radiation as radiation workers.

2. Dosimeters will be worn only by the individual to whom
,

i they are issued and are to be worn when working with sources of
radiation. Other dosimeters to be worn will be approved and worn
as mandated by the RSO.

3. The whole body dosimeter is to be worn on the front,
upper torso of the body between the neck and waist, with the thin
plastic window on the face of the dosimeter facing away from the

| body.

4. When not being worn, the dosimeter will be stored only
in the approved storage location. Dosimeters are not to be taken
home or stored in desks, lockers, radiation usage / storage areas,
on lab coats, etc.

5. Dosimeters will not be intentionally exposed, tampered
with, or damaged in any way and protected from heat, thermal
shock and the sun.

! 6. Dosimeters will not be worn during medical / dental x-ray
diagnosis or therapy exposures involving radiation. Workers will
notify the RSO before receiving a radioisotope treatment or
procedure (the injection or administration of radioactive
materials into the body). Dosimeters will not be worn during or
after the procedure / treatment until approval has been obtained

| from the RSO.

7. The RSO will be immediately notified whenever a
dosimeter is lost, missing, accidently exposed / contaminated or
damaged.

?

.
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8. CRD-LV's dosimeters will not be worn by workers when
,

'
performing non-EPA duties at other facilities while being'

occupationally exposed to radiation. Personnel will provide
their non-EPA exposure records to the External Dosimetry Manager

; ' for inclusion into their dosimetry record and file.
i

; 9. Workers being required to wear dosimeters at a duty
| location not normally encountered (out-of-state, foreign country, j

etc.) will obtain instructions and approval from the RSO and a
Control dosimeter from the External Dosimetry Manager prior to

|
leaving for that duty location.

; F. ALARA procram.

| 1. Purpose. To p ovide guidance for maintaining radiation
exposures (individual and collective) at a level that is As Low
As Reasonably Achievable (ALARA).

I

2. Scope. To prescribe the principles and practices for
! maintaining radiation exposures ALARA and designate responsibil-
'

ities for the administration and operation of the program. l

3. Definition. ALARA means "As Low As Reasonably
Achievable" taking into account the state of technology and the
economics of improvements in relation to benefits to the public
health and safety.

4. Responsibilities.

a. The CRD-LV Director is:

(1) Committed to the program described herein for
,

keeping radiation exposures (individual and collective) ALARA.'

|

(2) To ensure that a formal review of the
! radiation safety program is conducted annually.

(3) To ensure that modifications to equipment,
facilities, and operating and maintenance procedures for reducing
exposure levels will be implemented unless the cost is considered
unjustified.

! b. Radiation Safety Committee (RSC). 1

|
'

| (1) The RSC will thoroughly review the
| qualifications of each applicant with respect to the requested
i types and quantities of materials and their usages to ensure that

the applicant will be able to take appropriate measures to
maintain exposures ALARA.

(a) When considering a new use of
radioactive material, the RSC will review the applicant's efforts

;
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to maintain exposures ALARA. The applicant will have
systematized procedures to ensure exposures are ALARA and will4

~

] incorporate the use of special equipment in his proposed use.

.
(b) The RSC will ensure that the applicant, '

justifies his procedures and that doses (individual and>

collective) to workers and the public will be ALARA.

(2) Delegation of Authority. The judicious
delegation of RSC authority is essential to the enforcement of an
effective ALARA program.

(a) The RSC will delegate authority to the
RSO for enforcement of the ALARA concept.4

;

(b) The RSC will support the RSO in those'

'

instances where it is necessary for the RSO to assert his
authority. When the RSO has been overruled, the RSC will record
the basis for its actions in the minutes for the RSC meeting.

a

(3) Review of ALARA Program.

(a) The RSC will encourage all users to
review concurrent procedures and develop new procedures, as;

appropriate, to implement the ALARA concept.

(b) The RSC will perform a quarterly review
of occupational radiation exposures with particular attention to
instances when the Investigational Levels in paragraph Sa are
exceeded. The principle purpose of this review is to assess |

4 trends in occupational exposure as an index of the ALARA program |
quality and to decide if action is warranted when Investigational
Levels are exceeded.

4

$ (c) The RSC will evaluate the laboratory's
overall efforts for maintaining exposures ALARA on an annual
basis. This review will include the efforts of the RSO,
Authorized Users and workers as well as those of management..

c. Radiation Safety Officer (RSO).4

(1) Reviews.
|-

; (a) Annual Review of the Radiation Safety |
Program. The RSO will perform an annual review of the Radiation 1

Safety Program for adherence to ALARA concepts. Reviews of
specific procedures may be conducted on a more frequent basis.

!

(b) Quarterly Review of Occupational
; Exposures. The RSO will review at least quarterly the external

radiation exoosures of radiation workers to determine that their'

exposures are ALARA in accordance with the provisions of this.

_
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program.

'

(c) Quarterly Review of Records of Radiation
Levels. The RSO will review at least quarterly the records of
radiation levels in unrestricted and restricted areas and (when

'

applicable) the releases of effluents to unrestricted areas to
determine that the levels are ALARA.

(d) Other Reviews. The RSO will review, as
required, the internal radiation exposures of radiation workers
to determine that their exposures are ALARA in accordance with
the provisions of this program.

l
|

(2) Educational Responsibilities for an ALARA l
Program. ,

I
(a) The RSO will schedule briefings and

'

educational sessions to inform workers of ALARA program efforts.

(b) The RSO will ensure that Authorized
Users, workers, and individuals who may be exposed to radiation

i

are instructed in the ALARA philosophy and informed that the |

Director, RSC, and the RSO are committed to the ALARA concept. J

(3) Cooperative Efforts for the Development of
ALARA Procedures. Radiation workers will be provided |
opportunities and encouraged to participate in the formulation of

'

the procedures that they will be required to follow.

(a) The RSO will maintain close contact with
Authorized Users and workers in order to develop ALARA procedures
for working with radioactive materials and other sources of
ionizing radiation.

(b) The RSO will receive and evaluate the
suggestions of individual workers for improving radiation safety
practices and encourage the use of those procedures.

(4) Reviewing and Reporting Instances of
Deviation from Good ALARA Practices.

(a) The RSO will investigate all known or
suspected deviations from good ALARA practices and, if possible,
determine the cause. When the cause is known, the RSO will
require changes in the program to maintain exposures ALARA.

(b) The RSO will report all significant
deviations from good ALARA practices to the RSC for review.

d. Authorized Users.

(1) New Methods / Procedures Involving Potential
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Radiation Doses.
*

(a) The Authorized User will consult with
the RSO and/or RSC during the planning stage before using ,

radioactive materials for new uses.
.

(b) The Authorized User will evaluate all !
aspects of the procedure to ensure that exposures will be kept

-ALARA. This may be enhanced through the application of trial i

runs. I

(c) The Authorized User will amend (by the
submission of documentation to the RSC for the new procedure) his
Radiation Authorization before performing the new procedure.

(2) Authorized User's Responsibility to
Supervised Individuals.

| (a) The Authorized User will explain the |

ALARA concept and his commitment to maintain exposures ALARA to
these personnel. !

(b) The Authorized User will ensure that
workers who are subject to occupational radiation exposure are
trained and educated in good radiation safety practices and in
maintaining exposures ALARA.

e. Individuals Who Receive Occupational Radiation
Doses.

(1) Workers will be instructed in the ALARA
concept and its relationship to work procedures and work
conditions.

(2) Workers will be instructed in recourses
available if they feel that ALARA is not being promoted on the
job.

5. Establishment of Investigational Levels in Order to
Monitor Individual Occupational Radiation Exposures.

a. The following Investigational Levels are
established for occupational radiation exposure to individuals
which, when exceeded, will initiate an investigation by the RSO.

(1) Investigation Level I.
t

(a) External exposure. Quarterly exposures
for adults are 100 mrem to the whole body, 1.25 rem for shallow-

3 dose and 375 mrem to the lens of the eye. Quarterly exposures
for minors and declared pregnant workers are 10% of the adult:
exposures, excluding the quarterly whole body exposure of 50 mrem

|

|

!

|
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for minors and the monthly whole body exposure of 25 mrem for f,

declared pregnant workers. !,

l

(b) Internal exposure. When an adult
i receives an intake in excess of 10% of the ALI ad a minor or

~

declared pregnant worker receives a committed effective dose
equivalent in excess of 0.050 rem (0.5 mSv) during any calendar

| year.

(2) Investigational Level II. These levels are |

established at three times the levels of Investigational Level I.
'

b. The following actions are required for the
specified Investigational Levels.

l

(1) Personnel exposures less than Investigational i
Level I. No action is required unless determined by the RSO. (

(2) Personnel exposures equal to or greater than !
Investigational Level I, but less than Investigational Level II. I

The RSO will investigate these exposures and submit a report to
the RSC. The RSC is not required to take action for these
exposures unless deemed otherwise. The RSC will, however, )
consider each such exposure in comparison with those of others l

performing similar tasks as an index of ALARA program quality and '

will record the review in the RSC minutes.

(3) Personnel exposures equal to or greater than
Investigational Level II. The RSO will investigate the cause(s)
for these exposures and take action, if required. The RSO's
investigative report, actions taken and a copy of the
individual's radiation exposure record will be presented tc the
RSC for review. The details of these reports and the RSC's
recommendations and actions, if any, will be recorded in the RSC
minutes.

(4) Re-establishment of an individual
occupational v Ker's Investigational Level II above that listed
in paragrap'. ;a (2 ) .

(a) In cases where a worker's or a group of |

workers' exposures need to exceed Investigational Level II, a
new, higher Investigational Level II may be established on the
basis that it is consistent with good ALARA practices for the
individual or group. Justification for a new Investigational
Level II will be documented.

(b) The RSC will review the justification
for and will approve all revisions of Investigational Levels II.
In such cases, when the exposure equals or exceeds any newly
established Investigational Level II, those actions specified in
paragraph FSb(3) above will be followed.
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G. Prenatal radiation surveillance procram..

' .
1. A " declared pregnant woman" is a radiation worker who

j has voluntarily informed, in writing, her supervisor of her
j , pregnancy and the estimated date of conception.
!

: 2. At the time of declaring her pregnancy, the worker will
I consult the RSO, who will:

'
a. Ensure that the worker has read her copy'of USNRC

Regulatory Guide 8.13, " Instruction Concerning Prenatal Radiation
Exposure" with Appendices A and B, that was previously provided,

; and answer any questions that she might have; and

b. Review, with the worker, her radiation exposure,

history (if applicable), advise her of potential risks due to
'

occupational radiation exposure, counsel her in precautionary,

procedures to minimize the exposure to her and the fetus, and
inform her that if she continues her normal duties in her current
working environment, the radiation dose equivalent to the fetus.

*

(dependant upon the time of declaration of the pregnancy) will
not exceed 500 millirem for the entire gestation period.,

3. The worker will be requested to acknowledge by a signed
"

statement the above information and will be provided a copy of
that acknowledgement.

4. The worker and her supervisor will make every,

reasonable effort to minimize additional exposure to the worker.,

1 The worker may consult her supervisor for advice if she desires
not to perform duties involving exposure to radiation or

| radioactive materials.
1

H. Medical surveillance program.

Previous and current radiation exposures received by
monitored personnel and the types and quantities of radionuclides,

used and handled by personnel negates the need for a medical
surveillance program for radiation workers. Clinical effects can
not be observed nor expected for the radiation exposures
received. Under special circumstances, the RSO may require the
medical evaluation of a worker due to a known/ suspected
overexposure to radiation. EPA personnel involved with

,

radiological emergency response teams may need to participate in
some type of medical monitoring program.

;

!

! I. Procurement, receipt, transfer and shipment of radioactive
materials and eauipment that produces ionizino radiation. The
RSO will approve the procurement, receipt, transfer (including"

in/out of CRD-LV and between Authorized Users) and shipment ofi

I radioactive materials and equipment that produces ionizing
4 radiation.

.

- , , -
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1. Procurement. In this context, " procurement" means the
: purchase of any radioactive material or equipment that produces
|, ionizing radiation, regardless of radioactivity, through CRD-

LV's, or a non-CRD-LV, purchasing agent and/or the receipt by
transfer from a non-CRD-LV activity / supplier of a gift, donated

~

or loaned, or demonstration sample, or any other receipt
regardless of any monetary transaction involved..

a. Only an Authorized User or his representative can
; request and procure those radionuclides currently specified in
'

his Radiation Authorization. The Authorized User will ensure
I that the material being requested is authorized and the requested
, quantities, in addition to the amounts he has on-hand (including
j waste), will not cause him to exceed the limits specified in his

Radiation Authorization.
I b. All procurement requests will be approved by the
| RSO by signature. Procurement personnel will not honor an
| unauthorized purchase request for radioactive materials.
t

c. Shipments of radioactive materials will bei

. addressed to EPA, CRD-LV, Chemistry Lab Receiving, 944 E. Harmon
| Avenue, Las Vegas, NV 89119-6721. Electronic and other larger
: items of equipment will be addressed to EPA, 3201 Sunrise Avenue,
'

Las Vegas, NV 89101. The RSO is to be consulted concerning
special shipments,

,

i

; d. Procedures. The Authorized User will:
'

(1) Contact the RSO to obtain an RS number for
each radionuclide/ shipment and provide the requested information;

i

(2) Prepare and ensure the procurement request
contains, at a minimum, the Authorized User's name and signature,
CRD-LV's delivery address, supplier's name and address, the

3

; phrase " RADIOACTIVE MATERIALS," RS#, radionuclide and its
| activity; and
!
4 (3) Forward the purchase request to the RSO for

approval, who will forward the request to purchasing personnel,,.

i e, Any deviation from the above cited procedures
requires the RSO's approval prior to the deviation.

2. Receipt of packages.-

!

; a. All packages, whether or not they contain
radioactive materials, are delivered to CRD-LV only during normal
working hours; packages are not delivered or received after duty

^

hours,

b. Monitoring the external surfaces of packages is

-- -_ . _ . _ _ _
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required for the following types of packages containing
radioactive materials and will be performed as soon as

~

practicable, but not later than 3 hours after the package is
received.

~

(1) Packages known to contain radioactive
material that have evidence or degradation of package integrity
(crushed, wet, damaged, etc.) will be monitored for radioactive
contamination and r .tiation levels.

(2) Packages containing quantities of radioactive
materials that are in excess of the Type A quantity, as defined
in 10 CFR 71.4 and Appendix A to 10 CFR Part 71, will be
. monitored for radiation levels.

(3) Packages labeled with a Radioactive White I,
Yellow II, or Yellow III, unless the package contains only
radioactive material in the form of a gas or in special form (as
defined in 10 CFR 71.4), will be monitored for radioactive
contamination.

c. The Authorized User, the User's authorized
radiation workers, and RSO are authorized to receive and monitor I

packages.

d. Procedures for receiving packages.

(1) Don gloves if contamination is suspected and
visually inspect the package. Verify that the designated
receiver of the package as specified on the shipping label is
correct.

(2) Perform the required monitoring if the
package is labeled as Radioactive White I, Yellow II or III,
contains quantities of radioactive materials in excess of the
Type A quantity or is crushed, damaged c: wet.

(3) Monitoring the external surfaces of the
package will be performed by:

(a) The use of an appropriate, calibrated
radiation survey instrument to determine the radiation levels;
and/or

2(b) Wiping an area of 300 cm on the surface
with an absorbent material, using moderate pressure, and
measuring the activity on the wiping material to determine the
non-fixed (removable) radioactive contamination. The results of
the wipe can be obtained either by counting the wipe in a
calibrated counting instrument or by using, in a low-background
area, an appropriate, calibrated radiation survey instrument.
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(4) Immediately notify the RSO and discontinue
,

procedures if the monitoring results indicate that:

(a) Radiation levels at any one point on the
external surface of the package exceed 200 millirem / hour (2

'

mSv/hr) or the Transport Index as annotated on the Radioactive
Yellow II or III label exceeds 10; or

(b) Removable contamination activity
(averaged over the surface wiped) on the external surface of the
package exceeds:

- 22.0 dpm/cm or 10-5 pCi/cm for beta-gamma2 2
~

emitting radionuclides, all radionuclides with half-lives less
than 10 days, U-natural, U-235, U-238, Th-natural, Th-232, Th-228
and Th-230 when contained in ores or physical concentrates; or

2 2- 2.2 dpm/cm or 10"' pCi/cm for all other
alpha emitting radionuclides.

(5) Open the package and remove the packaging
material and the source. Verify the contents with the shipping
documents.

(6) Perform monitoring of the packaging material
and source if contamination is suspected and decontaminate as
required. Items contaminated will be disposed as radioactive
waste.

(7) Prior to the disposal of uncontaminated
packages, packaging material, etc. into the normal trash, remove
or deface the radioactive label, radiation symbol'and the words
" radioactive materials" or otherwise indicate that the item no
longer contains radioactive materials. I

(8) Check gloves (and hands) for contamination
and dispose accordingly. )

(9) Immediately notify the RSO of discrepancies.

(10) Document the receipt of the package on the
radioisotope receipt report and forward the report to the RSO.
Initiate an accountability record for the radionuclide(s). |

3. Transfer of radioactive materials and equipment that
produces ionizing radiation.

a. All incoming, outgoing and within CRD-LV transfers
will be approved by the RSO prior to the transfer and will be
accomplished only by an Authorized User and/or the RSO. j

,

i |

| b. All incoming transfers, including equipment |

_
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containing radiation sources or producing ionizing radiation,
will be treated as a " procurement" as the RSO will assign an RS#,

for the radionuclide and its transfer.

c. Outbound transfers will comply with applicable
~

parts in 10 CFR and 49 CFR (DOT) requirements for the shipping,
labeling, monitoring and transportation of the material. Such
transfers will only be performed to persons or activities
licensed to receive and possess the radioactive material;
verification of such will be in accordance with 10 CFR 30.41.

d. The RSO will be notified and approval obtained
prior to the outbound transfer of any radioactive material,
source or equipment that produces ionizing radiation to a vendor
for repair, replacement or disposal.

4. Shipment of radioactive materials.

a. All shipments and the transpertation of shipments
of radioactive material will be approved by the RSO.

b. The requirements, and exemptions from
requirements, for packaging and description, marking and
labeling, placarding of vehicles, monitoring for radiation levels
and radioactive contamination, modes of transportation, shipping
papers, accident reporting and record keeping will be in
accordance with applicable parts in 10 CFR and 49 CFR Parts 171
through 180.

J. Accountability and inventory of radioactive material and
equipment that produces ionizing radiation. '

1. As custodian of all radioactive materials and sources
of ionizing radiation, the RSO will ensure that the total
inventory of each radionuclide on-hand does not exceed the
possession limits specified in CRD-LV's NRC license.

2. Each Authorized User will:

a. Maintain an accurate and complete inventory of all
radioactive material, including that amount in waste that he has
generated, in his possession and ensure that his quantities on-

J
hand do not exceed the possession limits specified in his '

Radiation Authorization. Quantities in excess of possession
limits will be provided to the RSO for storage;

b. Maintain an accountability record of all
radioactive material that is received, used, and lost through
radioactive decay, disposal or shipment; and |

;
'

c. Physically perform a semiannual inventory of all
his radioactive materials, including sealed sources, and j

)
:
I

|
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equipment that produces ionizing radiation, and provide the
inventory to the RSO.,

3. The inventory will specify each radionuclide, its RS#
and date of receipt (if known), current (decayed) activity,

'

location, the date the inventory was performed, and the name of
the person w) .;ho performed the inventory. The inventory of
sealed sources and equipment that produces ionizing radiation
will include the manufacturer, model and serial number of the
source and equipment (if known).

K. Leak testino of sealed sources.

1. Sealed sources and detector cells will be tested for '

leakage and/or contamination at in"ervals not to exceed 6 months |
'

or at other intervals as specified by the certificate of
registration referred to in 10 CFR 32.210. l

2. Notwithstanding the preceding paragraph, sealed sources
designed to emit alpha particles will be tested for leakage
and/or contamination at intervals not to exceed 3 months.

3. In the absence of a certificate from a transferor
indicating that a leak test has been performed within 6 months
prior to the transfer, a sealed source or detector cell received
from another person will not be used until tested.

4. Each in-house fabricated sealed source will be
inspected and tested for construction defects, leakage and
contamination prior to any use or transfer as a sealed source.

|
5. Sealed sources need not be leak tested if: '

a. They contain only hydrogen-3 or a radioactive gas;

b. The half-life of the isotope is 30 days or less;

c. They contain not more than 100 microcuries of beta
and/or gamma emitting material or not more than 10 microcuries of
alpha emitting material; or

d. They are not designed to emit alpha particles, are
in storage, and are not being used. When they are removed from
storage for use or transfer to another person, and have not been
tested within the required leak test interval, they will be
tested before use or transfer. No sealed source or detector cell
will be stored for a period of more than 10 years without being
tested for leakage and/or contamination.

6. The leak test will be capable of detecting the presence
of 0.005 microcuries of radioactive material on the test sample.
The results of all leak tests will be annotated in microcuries.
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| 7. Sealed sources or detector cells containing licensed
; material will not be opened or sources removed from the source
.~ holder.
t

i

8. The RSO will:
,

|
'

a. Perform or ensure the performance of leak tests I
and maintain records as required;

|
b. Immediately remove from service a source

indicating the presence of 0.005 microcurie or more of removable
contamination and decontaminate, repair, or dispose of the
source; and

c. File a written report to the NRC within 5 days
after the date the leak test result is known.

L. Radioactive detectors in cas chromatocraohv.

1. General.

a. Gas chromatographs with electron capture detectors
contain sealed sources such as Nickel-63 or Hydrogen-3.

b. Sealed sources or detector cells will not be
opened or sources removed from the source holder by personnel.

c. The maintenance, repair, cleaning, replacement and
disposal of foils contained in detector cells will be performed
only by the device manufacturer or persons specifically
authorized by the NRC, Agreement or Licensing State to perform
such services.

d. The removal, handling and transfer of the source
and its container to a vendor for repair, replacement or disposal
will be coordinated with and approved by the RSO.

e. When not physically installed in the unit, sources
and their containers will be labeled as required, controlled and
secured to prevent unauthorized removal.

f. Detector cells containing a titanium tritide foil
or a scandium tritide foil will:

(1) Only be used in conjunction with a properly
operating temperature control mechanism which prevents the foil
temperature from exceeding that specified by the manufacturer and
approved by the NRC; and

(2) Be vented to the outside when in use.

g. Associated hazards are both external and internal
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exposure, however external hazards are generally non-existent and
therefore personnel are not issued dosimeters. The degree of.

hazard dependents upon the radionuclide, activity, encapsulation
.

4

and the operating factors involving the use of the source, l

'

2. Instrument operation.

a. The Authorized User is responsible for the safe
and proper operation of the unit and will ensure that his
authorized radiation workers have been adequately trained in the
usage and safety procedures for the instrument.

b. All safety and control devices will be checked for
complete operability at least annually and after a source has
been replaced. l

c. The unit will not be operated at temperatures
greater than the manufacturer's specifications.

d. Whenever there is suspect that the high-
temperature-limit devices have malfunctioned or otherwise
permitted the detectors to be heated above their maximum
operating temperature, the unit will be turned off and the RSO
notified immediately.

M. Radiological emergencies.

1. General.

a. Radiological emergency procedures should be posted
in usage and storage areas, will be immediately available to
personnel at all times, and are required to prevent, control or
reduce accidental radiation exposure and/or contamination to
workers and the public.

b. All radiation workers will be knowledgeable in the
emergency procedures and relative radiotoxicity and health
hazards of the radionuclides in their possession.

c. The most senior individual present will assume
control of the situation and direct activities until re~lieved by
the RSO. The exact actions and sequence of actions to be taken
will be determined by the nature of the emergency.

2. Notifications. All radiological emergencies will be
immediately reported to the Safety, Health and Environmental
Maager (SHEM) and the RSO, who will:

a. Respond to supervise the elimination of
radiological hazards to personnel, equipment and the environment;
and
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b. Initiate, make, or coordinate all follow-up
actions, investigations, reports and notifications with the.

,

cooperation of the individual (s) involved.

.
3. Minor spill (minimum hazard).

a. Notify all individuals in the area that a spill
has occurred.

b. Using protective attire, confine and control the,

spill. Cover a liquid spill with absorbent material and a dry<

spill with dampened absorbent material. Neutralize the spill, if.

required.,

c. Mark off the contaminated area with tape, chalk,
rope, etc. and control and restrict access to the area,

,

i

d. Notify the RSO and SHEM.<

e. Establish a plan and start decontamination !2

procedures, l3

e

| 4. Major spills involving radiation hazards.
4 il' a. Notify all individuals not required to control the i
j spill to immediately vacate the room. |

;

b. Eliminate or limit the spread of contamination and
the source of' radiation by the use of protective attire.

,

(1) Return the source to a shielded container or
i location.
,

(2) Confine and control the spill. Cover a,

liquid spill with absorbent material and a dry (powder) spill:

with dampened absorbent material. Neutralize the spill, if
required.'

(3) Turn off all fans.
.

c. Vacate the room. Ensure that all access doors are,

}. closed, secured and controlled to prevent access to the room.
,

d. Notify the RSO and SHEM.

i e. Monitor all individuals suspected of contamination
and decontaminate individuals who are contaminated.,

5. Accidents involving radioactive aerosols.

a. Notify all individuals in the area that a
radioactive aerosol accident has occurred and to immediately

i

4

-
- - . . _
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vacate the room.
~

b. Hold breath, cover the container dispersing the
aerosol and vacate the room.

'

c. Ensure that all access doors are closed, secured
and controlled to prevent access to the room,

d. Notify the RSO and SHEM.

e. Monitor all individuals suspected of contamination
and decontaminate individuals who are contaminated.

6. Personal injury involving radioactive materials.

a. Minor injury.

(1) Immediately flush or wash the injured area
with copious amounts of warm water, manipulating the wound to
promote bleeding and good rinsing.

l

(2) Administer first aid, as appropriate.
;

(3) Notify the RSO, SHEM and (if required) i

medical personnel.

1
b. Major injury. '

(1) Notify medical service personnel, the RSO and |
ISHEM. Provide radiological hazard information to medical service

personnel and remain with the injured individual until relieved i

by the RSO. )
i

(2) Administer appropriate first aid to the
,

individual as the medical stability of the individual takes |
precedence over the contamination. If feasible, flush or wash !
the injured area with warm water several times, cover the wound )
with absorbent material and then with a plastic covering to
prevent cross-contamination.

| 7. Equipment that produces ionizing radiation. Disconnect
the electrical power supply to the unit, perform the emergency
procedures specified in the operator's manual, and notify the

| RSO.
|
'

8. Lost or missing radioactive materials or sources.
Immediately report to the RSO the loss, missing or theft of any

i radioactive material or radiation source.
i.
i 9. Fire procedures.
!

a. If a fire extinguisher is readily available,

|
|

__ _
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radiological hazards do not exist, and the fire is small and
controllable, attempt to extinguish the fire.

,

b. Activate the fire alarm to evacuate the building
and summon the Fire Department.

.

c. Initiate the Emergency Evacuation Plan.

d. Contact or leave a message for the RSO and SHEM.

e. Locate the Officer-in-Charge of the responding
Fire Department and provide radiological information.

N. Determinino compliance with 40 CFR 61 Subpart I regarding
air effluents. Guidance for determining compliance with 40 CDR
61 Subpart I is found in the Federal Register, Rules and
Regulations, Volume 54, Number 240, Friday, December 15, 1989,
pages 51697 through 51715, and in EPA 520/1-89-002, "A Guide for
Determining Compliance with the Clean Air Act Standards for
Radionuclide Emissions from NRC-Licensed and Noa-DOE Facilities,"
Revision 2, dated October 1989. The current method used by the
RSO is the performance of calculations based upon the " annual
possession quantities." To date, this facility has been exempt.
from filing a report with EPA; thus demonstrating compliance with
the standard.

Item 11. Waste Management.

1. General. This facility generates little radioactive
waste, including liquid scintillation vials, and dispersible
liquid waste which is emptied into the sewerage system. When
warranted for shipment, the waste is packaged and shipped by a
licensed broker to an authorized burial site for ultimate
disposal. The treatment or disposal by incineration or burial of
radioactive waste is not performed, nor authorized.

2. Responsibilities.

a. The RSO is responsible for the control, management
and disposal of all radioactive waste.

b. The SHEM is responsible for the manage ont and
disposal of mixed radioactive materials containing hazardous
materials.

c. The Authorized User will:

(1) Maintain an inventory of the radioactive
waste in his possession and documented records for all disposals
of radioactive waste, including liquid scintillation vials;

(2) Secure, control, segregate, store, dispose
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Iand/or package his waste as required by the RSO and SHEM; 1

~

(3) Provide appropriate containers for waste and
|

ensure all containers are identified and labeled as required; and

(4) Obtain approval from the RSO prior to any )
'

j local disposal of waste into the sewerage system or relinquishing
custody of mixed waste to the SHEM for disposal. )

3. Radioactive materials containing hazardous materials,
as defined in 40 CFR Part 261, will be disposed by the SHEM and
RSO.

i

4. The following disposals of radioactive waste containing
non-hazardous materials are authorized. Other methods for
disposal require approval by the RSC.

a. Decay in storage. Short-lived radionuclides
(half-lives of 70 days or less) are held for ten half-lives and,

)
after monitoring has been performed to verify that background I

radiation levels are not exceeded and the removal or defacing of
all radiation labels, symbols, or the words " radioactive
materials," are disposed as non-radioactive waste.

b. The release of soluble and readily dispersible
biological materials into the sanitary sewerage system. The
quantities released will not exceed the average monthly
concentrations specified in Table 3, Appendix B, 10 CFR 20.1001
- 20.2401. The total quantity released in a year wi11 not exceed
5 curies (185 GBq) of Hydrogen-3, 1 curie (37 GBq) of Carbon-14,
and 1 curie (37 GBq) of all other radioactive materials combined.

c. The disposal of specific wastes as if the waste is
not radioactive. Authorized for disposal is 0.05 microcuries
(1.85 kBq), or less, of Hydrogen-3 or Carbon-14 per gram of
medium used for liquid scintillation counting.

d. Radioactive solutions may be precipitated or
e- oorated to dryness and then treated as solid waste.

e. The transfer of waste by an authorized and
licensed broker who will package and transport the wasta to a
licensed facility authorized to receive, store, and dispose of
the waste. The shipment and transportation of radioactive waste
will be performed in accordance with applicable parts in 10 CFR
and DOT regulations, 49 CFR Parts 171 through 180.

5. All radioactive waste will be segregated from non-
t radioactive waste to ensure that the radioactive waste on-hand is
j kept to a minimum. All containers of radioactive waste will be
| labeled and identified as required and segregated as follows.
!

. - -
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a. Liquid waste will be segregated from solid waste.
~

(1) Liquid waste retained for disposal should be
collected in plastic bottles or sealed, leak-proof cans to reduce.
possible breakage. Liquid waste which chemically or otherwise

'

reacts with plastic should be placed in glass bottles, which in
turn should be placed into a plastic container to prevent
spillage in case of droppage.

(2) Solid waste will be placed in plastic bags or
a receptacle lined with a plastic bag. When filled and ready for
removal, the opening of the hac; will be secured with tape.

lb. Radioactive waste will be segregated from mixed I
'

radioactive waste containing hazardous materials.

c. The longer-lived radionuclides should be
segregated from the shorter-lived radionuclides to facilitate
decay in storage and local disposal.

6. Records for all disposals will be maintained. |

I

i

!
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Honolulu, Hawaii 96859
December 1986 - August 1991 I

Chief, Radioisotopes Branch (RSO) and QA Officer ;,

Letterman Army Institute of Research |

Presidio of San Francisco, California 94129
July 1983 - July 1986

Radiation Safety Officer (RSO)
General Leonard Wood Army Community Hospital
Fort Leonard Wood, Missouri 65473
September 1980 - July 1983

NCOIC, Nuclear Medicine Technologist (Alternate RSO) |
General Leonard Wood Army Community Hospital |
Fort Leonard Wood, Missouri 65473
September 1978 - July 1980 |

|
Nuclear Medicine Technologist
William Beaumont Army Medical Center
El Paso, Texas 79920
December 1977 - September 1978

Physical Scientist Assistant
US Army Nuclear Agency
Weapon Effects Division
El Paso, Texas 79919
March 1975 - August 1977

LA%
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| Curriculum Vitae (cont)
|

. Loyd D. Carroll
|

Education / Schools
.

West Texas State University, BS in Biology, 1975
George Washington University, AS in Nuclear Medicine, 1981

Hazardous Waste Operations and Emergency Response Refresher
Course, 7/9/96

Nuclear Emergency Search Team (NEST), 10-12/01/95
Transportation Emergency Training for Response Assistance

(TETRA), 22-26/05/96
Hazardous Waste Operations and Emergency Response Course,

17-21/04/95
Contract Administration Course, 20-21/04/94
DOT Regulations Under HM-181 Course, 8-9/12/93
Radiological Worker I Course, 04/05/93
Environmental Radiation Monitoring Ref resher Course, 22-23/10/92~
Fundamentals of Radiological Health Physics, 13-18/01/92
Environmental Radiation Monitoring Refresher Course, 6-8/11/91
Medical Effects of Nuclear Weapons, 13-14/08/90
Goed Laboratory Practices Course, 26-27/01/84
Nuclear Medical Science Officer Workshop, 17-21/10/83
Nuclear Medical Science Officer Workshop, 19-23/10/81
Integrating Hospital Quality Assurance, 29/09/81
Medical X-ray Survey Techniques Course, 11-22/05/81
Radiation Protection Officer Workshop, 14-18/04/80
Microwave Survey Techniques Workshop, 26-27/03/79
Leadership Management Development Course, 5-9/11/78
Clinical Nuclear Medicine Technician Course, Jan-Sep/78
Clinical Nuclear Medicine Technical School, Aug-Dec/77
Disaster Control Specialist Course, 24-27/04/67

Affiliations

Health Physics Society, Plenary Member since 1981
Nuclear Medicine Technology Certification Board, 1978

Personal

Married, Ht. S' 9", Wt. 170 lbs, excellent health

References

Available upon request
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Fomu NRC 313M SUPPLEMENT A
U.S. NUCLEAR REGULATORY COMMISSION' ' ' *

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER (

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER.

2. STATE OR TERRITORY IN
Loyd D. Carroll WHICH LICENSED TO

PRACTICE MEDICINE
-

3. CERTIFICATION
SPECIALTY BOARD CATE GORY MONTH AND YEAR CERTIFIEDA I C

i

'

4. TRAINING RECEIVED IN BASIC RADIO!SOTOPE HANDLING TECHNIQUES
<

TYPE AND LENGTH OF TRAINING
s

LECTURE / SUPERVISEDFIELD OF TRAINING LOCATION AND DATE(S) OF TRAINING LABORATORY LABORATORYA 8 COURSES EXPERIENCE.'
'

| Hours) (Hours)
C D

1. Nuclear Medicine Tech School 1. 22 weeks 3&4. 12 yrs
j s. R ADI ATION PHYSICS AND US Navy, NNMC, Bethesda,MD 2* 9 " ths

INSTRUMENTATION Auaust-December 1977,

j 2. William Beatmont Army Med Ctr .

gNuclear Medicine Technician
El Paso, TX 01-09, 1978 1. 22 weeks 3&4. 12 yrs'

2. 9 m&s; b. RADIATION PROTECTION 3. Ft. Ieornrd Wood Army Hospit.
NCDIC, Nuclear Medicine Serv,

E g m a E , F6 1C/78-07f C
c. MATHEMATICS PERTAINING TO 4. RSO at US Army M im1 Center * 22 weeks 3&4. 12 yrs

THE USE AND MEASUREMENT and Research Center 9e s
-

,
.

OF RADIOACTIVITY
Aug 1980 - July 1991

- 1. 22 weeks 3&4. 3 yrs
"

d. RADI ATION BIOLOGY *,

,

_

1. 22 weeks 3&4. 3 yrs! " "
e. RADIOPHARMACEUTICAL 2. 9 nonths

CH E MISTRY

5. EXPER|ENCE wiTH RADIATION. (Actualuse of Radioisotopes or Equivstent hperience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED . DURATION OF EXPERIENCE TYPE OF USE

N US W Medi d and
3-83 Research Centers Jan 1978-July 1991 Y * "Y50 mci each'

In vitro studies
Ic99m/Ma93 6 Curies Research/Developmtn

; I-125 500 nci "
n

I-131 2 Curies, o
Cs-137 5,000 Curies / sealed " "

i

Co-60 9,000 Curies / sealed
<

Uhh OO
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Curriculum Vitae

'Gregg D. Dempsey, Chief
Field studies Branch

Office of Radiation and Indoor Air
Las Vegas Facility

.

[ Education University of Mississippi, B.A., 1978.
j Double major in physics and zoology.

,

Work,

! Experience

June 1989 to
present: U.S. Environmental Protection Agency

Office of Radiation and Indoor Air
Las Vegas, Nevada
Chief, Field Studies Branch

Manage ORIA mobile laboratory response, recommend
field studies, recommend radioanalyses, manage and,

direct data quality reviews. Assist EPA Region
Superfund, RCRA, Federal Facility, and Radiation
Programs Offices by providing radiation and health
physics consulting services. Managed and direct
the Las Vegas Facility's emergency and Superfund
response. Serve as a senior member of ORIA
emergency response staff in nuclear weapons,
nuclear power plant, and other type of Federal
response for incident and accident e*xercises.

Oct. 1987 to
June 1989: U.S. Environmental Protection Agency

Office of Radiation Programs
Las Vegas, Nevada
Environmental Scientist, Field Studies Branch

Served as Office of Radiation Programs - Las Vegas
Emergency Response Coordinator. Duties included
assessing condition of response readiness,
recommending improvement where needed, and meeting
with other groups in the federal government
concerning emergency preparedness exercises
dealing with accidents at commercial nuclear power
plants and nuclear weapons accidents.

!

|

UAS-
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c.v.s Grsgg D. Dampcsy pEga two

Nov. 1980 to-

Oct. 1987: Mississippi State Department of Health,

! Division of Radiological Health
; Environmental Monitoring and

|
Emergency-Response Branch '-

Branch Director

. Managed' radiation laboratory that was responsible
for Safe Drinking Water analysis for the state.
Directed section responsible for environmental

j

monitoring around nuclear facilities, former DOE
sites, ambient radiation measurement in air due to
fallout, and radioanalysis of community drinking I

water supplies within Mississippi. Emergency
functions included response to nuclear incidents
at nuclear power plants, transportation accidents,
and elsewhere.

,

I
June 1979 to
June 1981: Mississippi State Board of Health

Division of Radiological Health
,

Health Physicist I/III i

In Environmental Section, developed and maintained
|

environmental monitoring at Grand Gulf Nuclear |

Station which included collection and analysis of
various samples representative of the environment.
Assisted in analysis and report preparation of the
1600 community drinking water supplies in
Mississippi in accordance with the Safe Drinking
Water Act.

Professional Associations:

Health Physics Societye

Conference of Radiation Program Directorse

Additional Training:

* Nuclear Regulatory Commi.ssion 10-Week Mealth
Physics Course, Oak Ridge Associated Univarsities,
1980.
* Environmental Protection Agency Laboratory
Radioanalysis of Public Drinking Water Supplies
Course, Georgia Institute of Technology, 1982.
* Department of Energy Radiological Monitoring,
Sampling and Analysis Course, Idaho National
Engineering Laboratory, 1984.
* Department of Energy Fundamentals of Health
Physics Review Course, DOE Nevada Operations
Office, 1988.
* Additional Course Listings on Request.

Legal Recognition:
Accepted as radiation laboratory and environmental
health physics expert by the litigants in the
Street, Inc. v. Chevron, et. al. 1991 legal,

case. This case concerned laboratory data,
laboratory analyses, and data validation issues.
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Fom NRC 313M SUPPLEMENT A
U.S. NUCLEAR REGULATORY COMMISSION' ' * '

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER (

.

'

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER
2. STATE OR TERRITORY IN

WHICH LICENSED TO
_ Gregg D. Dempsey PRACTICE MEDICINE,

a

3. CERTIFICATION
SPECIALTY BOARD<

CATE GORY'
MONTH AND YEAR CERTIFIEDA B

C

,

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISEDFIELD OF TRAINING LOCATION AND D ATEIS) OF TRAINING LABORATORY LABORATORYA B COURSES EXPERIENCE
(Hours) (Hours)

1. Oak Ridge Assoc Univ, 1980 1. 10 Weeks 3.8 yearss. R ADI ATION PHYSICS AND
INSTRUMENTATION 2. INEL Radiochemistry Course, 2. 1 Week

79g7

(3. Mississippi Dept of Health 1. 10 Weeks 3.8 years
b. RADI ATION PROTECTION a og al Hea M , 2. 1 Week

1979 - 1987

c. MATHEMATICS PERTAINING TO 4. Mississippi Dept of Health 1. 10 Weeks 3.8 years
THE USE AND MEASUREMENT
OF RADIOACTIVITY Radiological Health, 2. 1 Week

yg7gqgg7

5. Mississippi Dept of Health 1. 10 Weeks 3.8 years
d. RADI ATION BIOLOGY Radiological Health, 2. 1 Week

1979-1987
-

e. R ADIOPH ARMACEUTICAL
CH EMISTR Y

6. EXPER1ENCE w|TH RADIAT|ON. (Actualuse of Radioisotoper or Equivalent Experience)
ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED . DURATION OF EXPERIENCE TYPE OF USE
Co-60 1 Ci Ms State Dept of Health 1980-1987 Calibration SourceCs-137 500 mci Ms State Dept of Health 1980-1987 Calibration SourceCs-137 10 Ci USEPA, Las Vegas, NV 1987-1996 Calibration Soui ceRA-226 5 mci USEPA, Las Vegas, NV 1987-1996 Calibration Soui ce '

Various Various Supervision of Radio- 1979-1987 Calibration
Chemistry Lab, MSDOH

i

1

FORM NRC413M Supplement A ,j 1

[/)@l'YW [(6-78)
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Professional Biography For:

1

Stephen H. Pia |
Title and Grade: Research Chemist, GS 13

1

1

Education
: |
'

1979 B.A. Chemistry, University Of Nevada Las Vegas

' Additional Training

Date Title Hours

6/90 Public Health Service Hazard Communication 4
6/90 Environmental Radiation Monitoring 40
11/91 Environmental Radiation Monitoring Refresher 24
11/91 Counting Statistics 24
9/92 Professional Supervision Skills 8

10/92 Environmental Radiation Monitoring Refresher 8

11/92 PU Valley Drill ARG/FRMAC Training Drill 40
2/93 Hazardous Waste Disposal Training 2

8/93 Technical Writing 20 |
8/93 Environmental Statistics 16

11/94 DOT 49 CFR 172.700 Awareness Training 8

12/95 Annual Radiation Safety Briefing 1

Work Experience

6/89 - Present Chemist, U. S. Environmental Protection Agency EMSL-LV. Laboratory
operations manager of EMSL-LV's Performance Evaluation Program's verification
and standards laboratory.

9/85 - 6/89 Environmental Scientist, Lockheed Environmental Management Company

8/84 - 9/85 Chemist, Western Technology Inc.

7/79 - 8/84 Laboratory Supervisor, Kerr McGee Chemical Company

Professional Positions

6/94 - 4/95 Chairman Occupational Safety and Health Committee
11/93 - Present Chainnan Standard Methods Task Group for Environmental

Radiochemistry Methods
4/96 - Present Chainnan CRD-LV Radiation Safety Committee

I

& ckDMW--
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REQUEST FOR AUTHORIZATION TO USE RADIOACITVE MATERIAL DATE.

( )NEW ( ) REVIEW ( ) AMENDMENT
TIIRU:

MR=Aation Safety Officer

10
R =^= tion Safety Committee

List Co-User (s):.

Ilst Workers:

, .

hlides and M===n Actmty of each which may be parM at any one time (complete hechide).
;^

Une.69 Source

Scaled Source

Areas of Radioactive Matenal Use Storage Area:
,

j Descriptica of Use (Use =ddit:nnal sheets if needed)
$ |

.

I
|

|

!

:

e

!

1

,

.J

1 ACKNOWLEDGE MY RESPONSIBILITIES AS PRINCIPAL USER. ADMINISTRATIVE APPROVAL:
I'

(Signature of Pnncipal User) (Signature of Quef of Department, Branch or Dmsion)

i RADIAllON SAFLTY COMMITTEE APPROVAL

APPROVED: APPROVED- AUTHORIZATION NO

Raduuon Safety Of5cer Chairperson, Radmuon Safety comuuttee DATE REVIEW DATT

d

tu 18
W



|
|

|
+ i

Page 2: REQUEST FOR AUTHORIZATION TO USE RADIOACTIVE MATERIAL

Total Activity Maximum One
Radionuclide Maximum amount Time Use Activity Physical Form Chemical Form

.

O

!

:

|

|

l
1

i

I

i
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TRAINING AND EXPERIENCE OF RADIATION WORKERr

1. Name (printed): i

\-

Date of Birth: SSN: '

,

Name of Authorized User:-

2. Check "yes or no" in Columns I and II for the type of training you have had:
if "YES", then complete Columns III and IV and Sections 3 and, if applicable, 4.
Field of Training i 11 111 IV

Formal On-the-job Nuuiber l
Course Training Location and Dates (suolyr) of Training of brs. I

days,etc

ye5 no yes u0

|
1%iciples and Practices of Rad Safety

liiological Effects of Radiation

Mathenuatics and cakulatious
per suunf to the use ande

measureinent of radioactivity

Radiation instnanneutation and
uionitoring procedures

Radiopharunaceutical Cheinist ry.
jRadiation liiology. '

Nuclear / Radiation Physics

3. Indicate the title and subject matter of each formal course.

4. State your experience and use with materials; isotopes,.the activities and
the reason for usage, where the experience was obtained, and the duration of use,

kN



_ _ _ . _ _ _ . _ _ . _ _ _ . _ _ _ _ _ . . . . . _______._m __

7 . ,

o
,

RADIATION SAFETY EVALUATION FOR USE OF RADIOACTIVE MATERIAL

. A rediation safety evaluation will be conducted by the Radiation Safety Officer prior to:
a. Approval of a new radioactive material authorization,
b. Review of an authorization.-
c. A change in a current authorization such as isotopes, quantities, rooms, protocols, etc.

d

1. Authorized User Division / Branchj

} | 2. Authorized Use Area (s):
a. Work Benches

' Absorbent paper . . . . . . . Y N NA... .

3
Radioactive material labeling Y N NA....

b. Waste Receptacles
t Solid waste . . . . . . . . . . . Y N NA.

Liquid waste Y N NA....... .......

c. Authorized Sink Disposal Y N NA Room.. .....,

i Disposal log Y N NA...............
* d. Fume Hood Required Y N NA...........

! Air flow * theck . . . . . Y N NA
. ........

I e. Signs
Room entrance . . . . . . Y N NA........

Storage Area Y N NA............. .

! Waste Area . . . . . . . , . . . . . . . . Y N NA
j f. Shield in g . . . . . . . . . . . . . . . . . . . . Y N NA

}. 3. Personnel Safety item Requirements:
a. Glove s . . . . . . . . . . . . . Y N NA........

j b. Lab coats . . . . . . . . . . . Y N NA-. .. .

I c. Shoe covers . . . . . . . . . . . . Y N NA. .

d. Eye protection . . . . . . . . . Y N NA.....

j e. Re spirator . . . . . . . . . . . . . . . . . . . Y' N NA |
: f. Other
,

4. --Instrumentation and Personnel Monitoring Requirements:
,

; a. Dosimetry (TLD) . . . . . . . Y N NA |..... . ''
b. Bioassays . . . . . . . . . . Y N NA..... .

I- c. R o o m monit o r . . . . . . . . . . . . . . . . . . Y- N NA
|- d. Air samples . . . . . . . . . . . . Y N NA. ...

i e. Survey instrument . . . . . . . . . . . . . . Y N NA
i f. Radiation surveys . . . . . . . . . . . . . . . Y N NA.

|
g. Contamination surveys . . . . . . . . . . Y N NA

,

l
i 5. Additional Comments:

1

1
4

,

a
1

j

.

6. ALARA: Based on this evaluation maximum individual exposures should not exceed millirem per
quarter An investigational exposure limit of millirem per quarter will be used by the Radiation Safety
Officer to maintain exposures ALARA.

Evaluation conducted by Date

Signature

bCbtAA . -

5 7/957 !
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, OFFICE OF

RESEARCH AND DEVELOPMENT

October 18, 1996

iUS Nuclear Regulatory Commission, Region IV
Walnut Creek Field Office
Attention: Licensing and Materials Branch
1450 Maria Lane !

Walnut Creek, California 94596-5368 i

Reference: License No. 27-05861-02
Docket No. 030-06981
Mail Control No. 571951

Dear Sir:

Please reference the enclosure for our revised Statement of
Intent for the decommissioning of our facilities. If you have
any. questions, please call me at (702) 798-2525.

Sincerely,

Wayne N. Marchant
Director, Characterization Research Division

Enclosure

Recycled /Recyctable * Printed with Vegetable OR Based inks on 100% Recyded Paper (40% Postconsumor)
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P.O. BOX 93478 e LAS VEGAS, NV 89103-3478
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OFFICE OF

OCT > 7 - - a RESEARCH AND DEVELOPMENT

Financial Assurance for Decommissioning of
Facilities under NRC License Number 27-05861-02

STATEMENT OF INTENT j

l

The U.S. Environmental Protection Agency (EPA), National !

Exposure Research Laboratory (NERL), Characterization Research
'

Division, Las Vegas (CRD-LV), hereby declares its intent to ensure
that sufficient funding will be appropriated and available to i27-05861-02.decommission buildings described in NRC License Number

It is intended, subject to the availability of funds, that
funding will be available sufficiently in advance of decommission-
ing to prevent the delay of required actions. Pursuant to 10 CFR }

30.35, 40.36, and 70.25, the amount of funding required is $1.5
^

million. It is acknowledged that this amount is based on the
radioactive materials and their maximum activities authorized underthis NRC license, not upon the levels of radioactivity actually
possessed or used at this facility.

All records for the purpose of decommissioning will be
maintained at 944 E. Harmon, Chemistry building.

g)?bhab~I \
!

Wa e N. Marchant
Director, Characterization Research Division

I

!

Recycled /Rocyclable Printed with Vegetable 05 Based inks on 100% Recycled Paper (40% Postconsumor)
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/
+% paoM OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
.

P.O. BOX 93478
LAS VEG AS. NEVADA 89193 3478
(702/798-2100. FTS 545 2100)

MAY 8 1991

Financial Assurance for Decomissioning of
Facilities used under Byproduct Material License

Number 27-05861-02

Statement of Intent

The U.S. Environmental Protection Agency Environmental Monitoring
Systems Laboratory-Las Vegas (EMSL-LV) hereby declares its intent to assure
that sufficient funding will be appropriated and evailable through the
Environmental Protection Agency to decomission buildings described in
Byproduct Material License Number 27-05861-02 (Expiration date: February 28,
1994).

It is intended, subject to the availability of funds, that funding will
be available sufficiently in advance of decommissioning to prevent delay of
required actions. Following the guidance provided in 10 CFR 30.35 (d),10 CFR
40.36, and 10 CFR 70.25, the table of required amounts of financial assurance
for decomissioning by quantity of material indicates $750,000. It is
acknowledged that this amount is based on the maximum activity authorized
under this license and is not related to the levels of activity actually i

,

possessed or 'used at this facility. I

Furthermore, records important to decommissioning will be maintained in
the Radiation Safety Office.

/ <
.,

Authority: 6' ! fC,,

f- Rober Snelling }Act Director

h d h.bd &Witness:
David G. Easterly, Chhirman
Radiation ~ Safety Committee

h w-k h
Bruce B. Di g

Radiation Sefety Officer

k
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OFFICE OF

September 19,1946 RESEARCH AND DEVELOPMENT

U.S. Nuclear Regulatory Commission
Region IV
A'ITN: Beth Prange

Sr. Health Physicist (Licensing)
Walnut Creek Field Office
1450 Maria Lane
Walnut Creek, California 94596-5368

Dear Ms. Prange:

This is in response to your letter dated September 12,1996 (refer to mail control number
57951, regarding exemption request, dated July 3,1996), which requested submission of the
reasons our exemption request should be continued.

The Office of Radiation and Indoor Air, Radiation Sciences Laboratory in Las Vegas
(ORIA, RSL - LV) processes dosimeters predominantly associated with U.S. Department of
Energy (DOE) activities. RSL - LV processes dosimeters for eight radiation workers (covered
under NRC license), seven for the ORIA - LV and one for the National Exposure Research
Laboratory in Las Vegas (NERL - LV); for forty-five occupational workers, eleven for NERL -
LV and thirty-four for ORIA - LV. In addition, we act as a back-up to the Nevada Test Site
(NTS) External Dosimetry Personnel Monitoring Program, which includes the Federal
Radiological Monitoring and Assessment Center (FRMAC) and other radiological emergency
response activities.

Providing external dosimetry for DOE in the areas around the NTS, including both
environmental and personnel TLDs, requires Department of Energy Laboratory Accreditation
Program (DOELAP) accreditation. The financial burden we would incur if required to apply for
National Voluntary Laboratory Accreditation Program (NVLAP) accreditation and associated
fees would be excessive, amounting to approximately $10,000.00 for the application plus
personnel time.

Currently we are DOELAP accredited in categories I, II, IIIA, IV, and VII. The
performance testing criteria for DOELAP exceed those of NVLAP for all categories except

|categories I and II, for which the criteria are the same. Specifically, for both NVLAP and ;

DOELAP the tolerance level (L) is the same (L = 0.3) for categories I and II (that is, category I,
accidents, low-energy photon, and category II, accidents, high-energy photons). But for
categories IIIA, IV and VII (Mixture Categories III + IV) , the DOE criteria are more strict.

n.cyci.azn.eyew. .erint.d witn v 9. tame os Based inks oa 1oo% Recycied Paper (40% Postconsumer)



"

.

*
.

2

Specifically, L for NVLAP is 0.5, whereas for DOELAP it is 0.3. The more restrictive

performance testing necessary to obtain DOELAP accreditation is preferable to maintain a higher
standard of quality assurance and control. RSL - LV does not process dosimeters specifically for
beta or neutrons. 1

)
i

In summary, our program would be best served from a financial and quality assurance
point of view if we were to receive an exemption.

If you or other NRC staff have technical questions, we would be pleased to host a
telephone conference call at which our staff would answer questions. This might facilitate your
review of this request, and avoid the lost time associated with exchanging letters.

Enclosed is the copy of our DOE interagency agreement you requested. If you require
further clarification in this matter, please do not hesitate to contact Anita Mullen at (702) 798-

' 2597, or Christopher Fontana at (702) 798-2429.

Sincerely,

W yne N. Marchant
Director
Characterization Research Division

Enclosure

wo/ enclosure
cc: Loyd Carroll

Chrisitian Daughton
Anita Mullen
Paul Weeden
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INTERAGENCY AGREEMENT (IA) BETWEEN
THE U.S. DEPARTMENT OF ENERGY

AND
THE U.S. ENVIRONMENTAL PROTECTION AGENCY

FUNDS-OUT IA

This IA consists of the following:

IA Face Page
.

Article I Purpose
.

Article II Scope of Work >

.___

Article III Costs, Support Level, Budgeting, and Finance .

Article IV Deliverables / Reports
*

Article V Duration of Agreement |

!

Article VI Program Officers

'

Article VII Obligation of Funds.

'

* Article VIII Payment

Article IX Classification

Article X Property Fire Protection j
|

Article XI Documents Attached and
Part of this Agreement

Article XII Documents Incorporated by
Reference

.
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1. PURPOSE

The purpose of this Agreement is to define respective responsibilities of the parties. This
Agreement will be administered on behalf of the U.S. Departmen.t of Energy (DOE) by the
Nevada Operations Office (DOE /NV), or any representative or representatives designated
by the Contracting Officer (see Item 6 of Face Page). This Agreement,will be

.

administered on behalf of theU.S. Environmental Protection Agency by the. Office of 1
Radiation and Indoor Air (EPNORIA)(see Item 7 of Face Page). The EPA /ORIA
provides radiological and non-radiological sampling and analytical capabilities required
for compliance with DOE requirements, as well as Clean Air Act/ National Emission
Standards for Hazardous Air Pollutants (NESHAP,40 CFR 61) and Clean Water Act

'

(CWA,40 CFR 161). |

II. SCOPE OF WORK

|
a. General )

This Agreement recognizes that both the EPNORIA and DOE have statutory
-

responsibilitic's which are not limited or affected by this Ap,reement. This agreement
covers those services EPA /ORIA will perform in connection with the DOE Stockpile
Stewardship and Test Readiness Program and other DOE /NV activities, including
providing assistance in DOE Nevada Test Site special projects, emergency ;

preparedness (CONUS and OCONUS), and training. The scope of such services to be
,

performed will be as requested by the DOE and within the limitation of the particular
'

DOE program funds in fulfillment of DOE's statutory responsibilities and as agreed to
by EPA /ORIA, within its capabilities and statutory limitations.

EPNORIA will provide radiological and non-radiological sampling capabilities for
NTS and other facilities managed by DOE /NV. Sampling will consist of sampling

,

stations at nearby cities and rural locations in accordance with appropriate DOE /NV
guidelines, NESHAP (40 CFR 61), and CWA (40 CFR 161). Sampling will include,
but not be limited to, the following: Air Particulates, Tritium-in-Air, Ground Water
Monitoring,. Milk, Pressurized Ion Chambers (PIC), Thermoluminescent Dosimetry
(TLD). The EPA /ORIA is also to produce reports of the data available from previous
historical sampling regimens as well as producing sampling report data for the
DOE /NV Annual Site Environmental Report (ASER) each year. The EPNORIA will
also provide similar data reports to support the NESHAP Annual Report. The
EPNORIA will also provide "Down-Hole" sampling capabilities to the On-Site
Radiological Environmental Monitoring Plan. The EPNORIA will provide
emergency / accident sampling capabilities for DOE /NV as well as cross-check Quality
Assurance and Quality Control programs as requested. The EPNORIA will act as the

2

1

/
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backup dosimetry laboratory for the DOE prime contract dosimetry laboratory in
emergency situations. The EPA /ORIA will also serve to provide environmental ;

,

i analytical / management services as requested by DOE /NV.- |
|

; b. Radiological Environmental Monitorino Proeram |

.

j The EPA /ORIA will provide radiological environmental monitoring programs which
j include activities requested by DOE such as Stockpile Stewardship and Test

Readiness Support, Special NTS Project Support, long term hydrological monitoring,
;

i dosimetry, and laboratory capabilities. EPA /ORIA will provide a panel member to the
i Experiment Controller. Programs will be staffed by qualified scientists and

| supporting personnel. Programs will be conducte'd in accordance with applicable

j federal regulations, DOE Orders, and industry standards. l

c. Non-Radiological Monitorine
:

The. EPA /ORIA.will_ carry _out public.notificationand 3vi.ll assis.t_in_ evacuation i

programs as required by nonradiological effects of DOE /NV testing programs at any
3

location. These programs will be with specific procedures mutually agreed upon by
the EPA /ORIA, DOE /NV, and in consent with state officials. EPA /ORIA will provide'

a safety panel member to the Operations Controller at the Hazmat Spill Center (HSC)
' for project support. EPA /ORIA will provide nonradiological monitoring suppon at

; the HSC. Fundmg is provided by users utilizing the HSC and is separate from this
tagreement. '

!

!
; d. Ouality Assurance Program

i

! (1) The EPA /ORIA will develop, implement, and maintain a comprehensive Quality
i Assurance Program (QAP) and will comply with all applicable policies,

; regulations, requirements, and standards of the DOE as agreed appropriate by the
- DOE and EPA /ORIA, provided they do not conflict with EPA /ORIA regulations*

i and statutory requirements. The EPA /ORIA's QAP will be structured in a manner
to provide overall quality assurance (QA) policies and requirements *for the work1

performed on the IA. The EPA /ORIA's overall QAP is a'uditable by the
DOE /NV.

(2) For all work under this IA, the EPA /ORIA will in'clude in all ofits contracts,
subcontracts, and consulting agreements, the substance of this'QA provision,

.

except for items and activities determined inappropriate by the EPA /ORIA.;

! -
.

:
.

3
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c. Community Technical Representative Program

The EPA /ORIA will provide a comprehensive program designed to provide
information and assistance to individual citizens, organizations, and local government

agencies in communities near the NTS. The program will enhance communications
with the public through hiring and training oflocal residents as Community Technical
Representatives (CTR) or Alternate Community Technical Representatives (ACTR)
and through developing and maintaining contacts and communications with

,

community leaders and others. The EPA /ORIA will schedule, coordinate, and
'

participate in public education forums as requested or required to mainta'm a viable
program and assist in the ongoing training program for the CTRs and ACTRs. Data
collection and analysis procedures will be provided, as well as interpretatian and i

reporting of the data.

III. COSTScBUDGETING. AND FINANCE
_

a. Costs

The total estimated cost for accomplishing the IA Statement of Work requirements for |-

five years is as follows: |

Direct and Indirect Costs $15,000,000

Capital Equipment -0

Total $15,000,000

b. Support Level )

EPA shall authorize a maxitnum of 62 full time equivalent positions (FTE's) in
support of the DOE programs. However, due to budget constraints placed on DOE it i

is understood that all FTE's will not necessarily be funded.

c. Work Plan and Budget

The parties will agree annually as to the scope of work to be performed during the
period covered by the Agreement and costs thereof and the amount agreed to will be ,

set forth in a modification to this Agreement. EPA /ORIA will provide a management

4
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plan with appropriate budget estimates in suflicient time to be incorporated in
DOE /NV annual budget requests. ;

d. Cost Renorting ;

EPA /ORIA will submit to DOE /NV monthly reports of the costs incurred in the
performance of the work hereunder, by COB on the fourth workday following the end
of the repo ting month. Such reports will indicate accrued costs incurred for each '
DOE Budget and Reporting Classification or other similar cost category. Both current i

month and fiscal year-to-date cumulative costs will be reported on forms supplied by
DOE /NV. Since EPA /ORIA accounting is obligation-expenditure (as opposed to
accrued cost) based, obligations for all payroll and related costs and for transactions of
less than $10K each for obligations falling under other OMB Object Classifications
are considered for this purpose to be costs incurred. Nonpayroll obligations greater
than $10K are nol to be reported as costs until the goods / services in question are
actually received (this does not affect billings-see paragraph d. below). A listing of
obligations thus deferred (uncosted obligations) will be attached to each monthly cost
report. Allocations of overhead are also to be inchids in the monthly costs reported.

' ;-

These overhead costs will be ' allocated to each of the costs categories specified above.

e. Cost Reimbursement
.

EPA /ORIA will be reimbursed monthly for obligations incurred, as required by
EPA /ORIA Headquarters policy. Reimbursements will be accomplished via the
Department of Treasury On-line Payment and Collection System (OPAC).
Differences (both increases and decreases) between obligations and related actual
expenditures will be included in the monthly billing / collection process as they become
known. Amounts billed will be segregated into two main categories, direct and
indirect, with standard OMB Object Classifications reported within each.

f. Cost and Commitment Limitations
.

The tasks under this IA are funded from various DOE program resources. This makes
it necessary to require cost and commitment limitations (ceilings) for each program
resource. A " Cost and Commitment Limitations Schedule" will be included as part of
each IA modification that obligates or deobligates funds. The individual " Current
Cost and Commitment Ceiling" amounts identified in that schedule cannot be
exceeded. The EPA /ORIA will monitor costs incurred and commitments for each
individual program resource and notify the DOE /NV Contracting Officer and the
Resources Management Division in writing whenever current ceiling amounts are
projected to be exceeded or substantially underrun. DOE /NV will then either revise

5
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the scope of work under the IA or adjust the various funding levels. Reimbursement-

of costs incurred will be limited to the " Current Cost and Commitdent Ceiling"

specifically identified in the IA.
.

IV. Deliverables /Reoorts-
.

Participation in formal mid-year and year end budget / schedule briefings
Monthly Cost Reports ,

Annual Budget Estimate |
Contribdtion to Annual Environmental Report
Contribution to NESHAP Annual Report

' Interim Test Reports
Monthly Performance Measurement System Report
Monthly Project Tracking System Report
Such other reports as may be required from time to time

The performing agency will deliver three copies of all reports to the DOE /NV Program
Officer at the address showny see-Block-6,-Face Page. ,

V. Duration of Agreement ,

See Block 4, Face Page.
1

VI. Program Officm

DOE and performing agency--see Blocks 6 and 7, Face Page.

VII. Obiination of Funds

The total amount presently obligated by the DOE /NV is $522,163.
_

No other agency has obligated funds under this Agreement.

VIII. Payment

Reimbursement will be accomplish'ed via the Department of Treasury On-Line Payment !

and Collection System (OPAC). Monthly cost reports will include the following
information:

.

A. DOE Accounting Appropriation Data, see Block 5(a), Face Page. )
1

6 j
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the effect that prior to the performance of such contract, subcontract, or purchase order,
the contractor, subcontractor, or supplier must submit a request to the Agency requesting
the appointment of an Authorized Classifier (s) by the DOE. Classification

determinations will be based upon classification guidance furnished by the Agency or
DOE.

14. Technical Information Products Review and Publication. The Agency will make reports to
the DOE on the progress of the work under this Agreement as may be mutually agreed upon.
It is the policy of DOE to make the results of the research, development,'and demonstration

work contemplated under IA's broadly available to the scientific, technical, and engineering
conimunity and others through the timely publication or reports orjournal articles.

a. When conducting research under this IA, the Agency will complete form DOE F 538,
" Notice of Energy R&D Project," and forward to the DOE Office of Scientific and '
Technical Information (OSTI), AD-21, P. O. Box 62, Oak Ridge, TN 37831.

b. All technical infofmation products for public release will be reviewed by the DOE
l ecluiical Information~ Officer. Technical reports will be p~ repared ~irrh5c6rdance 'with
DOE Order 1430.2.

c. All techhical inforniation products prepared under the IA will be freely exchanged, made
available for public sales, unless classified, and a minimum of two copies sent to the
DOE OSTI, AD-21, P. O. Box 62, Oak Ridge, TN 37831. Each IA technical report
issued will be sent to OSTI, accompanied by DOE Form 1332.15, to be held in the DOE
archives and made available to the DOE community.

15. Environmental Safety and Health Reauirements. DOE will assume responsibility for
prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in
facilities under DOE control.

16. Obligation of Funds. The amount presently obligated by the Govemment with respect to
- this Agreement is $522,163. Such amount may be increased or decreased by written
agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment Limitations Schedules
established by DOE and furnished to the Agency from time to time under this Agreement.

17. 'Insnections and Audits. DOE will at all times have access to the facilities and records of the
Agency pertaining to the work under this Agreement for the purposes ofinspection and
audit, and the Agency will provide DOE with facilities for such inspection and audit.

7
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APPENDIX A

STANDARD GENERAL PROVISIONS.

| .EDR
'

DOE FUNDS-OUTINTERAGENCY AGREEMENT
: .

'
l. Definitions. For purposes of this Agreement, " DOE" means the United States Department of )

Energy or any duly authorized representative thereof, and " Agency" means the performing |;

agency stated in the Agreement of any duly authorized representative thereof. |:

l'

2. Cost Chargeable to DOE Funds. Direct costs are the ecsts that can be directly identified with j
'

and charged to the work under the Agreement and within the' limitations set forth below. |
| Examples of such costs are salaries, technical services, materials, travel and transportation, !

communications, and any facilities and equipment expressly approved for purchase under the !
Interagency Agreement. )

i !
'- u.-Foreigrrtraveltosts am allowable only when-approved by-DOE. -

'

j
b. Reimbursement for expenditures at technical meetings and seminars at which attendance is

not required by DOE, will not be allowable without prior written appro' val of the DOE
,

Contracting Officer, j

3. Financing. DOE will finance programs on a reimbursable basis when acceptable to the other j
agency. If the reimbursable basis is not acceptable, however, then DOE.will finance.the work >

by a Consolidated Working Fund Advance, preferably on a quarterly basis, or by an |

appropriation transfer or transfer appropriation. DOE will reimburse or will make available, l

in advance, the amount specified in the Interagency Agreement incorporating these general
provisions. Requests for funds will show separately the amount required for (a) operating
costs, (b) capital equipment (as defined in 9 below), (c) acquisition or condemnation of any !
real property or any facility or for plant or facility acquisition, construction, or expansion. |

. 1

a. Vouchers for payment will be submitted on the agreed upon form.

b. Any funds advanced which are expected to remain beyond the original period of I
performance for a program / project which is incomplete, of for which there is an increased I

scope of work, will remain available to the Agency if the IA is amended by the DOE to
extend the period of performance'for the research program / project or any other work
beyond the original completion date. Request for such time extensions.should be made to
the DOE by the Agency at least 30 calendar days prior to the end of the performance
period. :

j'

2
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c.. Any advanced funds remaining for a continuing research project or any other work remain'

1- available for the entire performance period of the project, unless there is a date specified as
a required completion date after which no further funds will be expended,

d. Any advanced funds remaining after the completion of a research program / project will be
reimbursed to the DOE.

7,

.

4. Notice of Costs Approaching Total Estimated Costs. Whenever the Agency has reason to
believe that the total cost of the work under this Agreement will be substantially greater or
less than the presently estimated cost of the work, the Agency will promptly notify the DOE

;

in writing. The Agency will also notify the DOE, in writing, when the aggregate of costs !

' incurred and outstanding commitments allowable under this Agreement is equal to 90 percent
(or such other percentage as the DOE may from time to time establish by notice to the
Agency) of the presently estimated total costs under this Agreement. When the costs
inarred and outstanding commitments equal 100 percent ofsuch estimated total costs, the

.

Agency will make no further commitments or expenditures (except to meet existing !

commitments) and will be excused from further performance of the work unless and until the
DOE wilHncrease the total estimated costs to be incurred with respect to-this-Agreement. -

!

5. Excess Funds. The Agency will take prompt action to retum to the DOE any funds
determined to be excess to the work during the performance cf the work and any unobligated
funds after the completion of the Agreement or as of September 30 each year unless the
Agreement has been extended and any unused balances have been carried forward in the

.

i

extension. In ajoint venture project where the performing Agency deposits the advance in j

any annual consolidated working fund, any unobligated balances will b6 returned to the DOE l
before the cutoff date at the close of each fiscal year. |

6. Financial Reoorts. The ' gency will furnish the DOE, not later than four working days afterA
the close of each reporting period, m6nthly or other periodic cost or financial reports in such
form and details as may be required by the DOE. Any costs incurred for capital equipment or
other assets will be supported by a list showing the description, make, any serial number, and

- the cost of each item acquired.
.

.

7. Accounting Records. The Agency will accumulate and account for obligations and costs
incurred in connection with the work being performed under this Agreement in such form and
detail as may be required by the DOE.

8. Termination. Either party may terminate this Agreement upon 30 calendar days written 1

- notice of such termination addressed to the other party. In the event of such termination, the
- Agency will be reimbursed, to the extent permitted, for obligations actually incurred to the !
effective date of termination and for commitments extending beyond the effective date of j

|

3 :
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termination to a date not later than the date upon which the Agreement would have expired if
not terminated under this paragraph, which the Agency, in the exercise of due diligence, is-

unable to cancel. Payments under this Agreement, including payments under this article, will
,

not exceed the ceiling amount elsewhere specified in the Agreement.3

;

| 9. Capital Fauipment
.

; a. " Capital Equipment" means each item of equipment which is expected to have an ;
'

j extended period of service, generally two years or more, and has sufficient monetary

! value, generally of $5,000 or more, to justify continuing accounting records for the item.
4

: b. Unless expressly authorized by the Contracting Officer in advance, the Agency will not be
"

reimbursed or use funds made available under this Agreement for the procurement or
fabrication ofcapital equipment.

c. If capital equipment is purchased or otherwise acquired pursuant to an authorization under
Paragraph (b) above, except as may be otherwise agreed by the DOE and the Agency:

- - -
___ _ _ _ . _ _ _ _ _ .

(1) the title thereto will vest in the DOE;

(2) the Agency will be responsible for the maintenance and sa' eguarding thereof; and )f

|
-(3) the Agency will maintain a record in such a manner as to ensure adequate control and ;

laccounting satisfactory to the DOE, of capital equipment procured or fabricated.

10. Real Property and Facilities

a. Unless expressly authorized by the Contracting Officer in advance, tiie Agency will not
be reimbursed or use funds made available under this Agreement for the acquisition or
condemnation of any real property or any facility or for plant or facility acquisition,

,

!construction, or expansion.

'

b. If the Agency acquires or condemns any real property or any facility or acquires,
constructs, or expands any plant or facility pursuant to an authorization under (a) above,
except as may be otherwise agreed by the DOE and the Agency:

(1) the title thereto will vest in the DOE, and property accountability and control will
become the responsibility of DOE;

(2) the Agency will be responsible for the maintenance and safeguarding thereof; and

4
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. (3) the Agency will maintain a record thereofin such a manner as to emure adequate.

control and accounting satisfactory to.the DOE.

I1. Patents. It is understood and agreed by DOE and the Agency that the patent policy to be
employed in any particular undertaking under this Agreement between the parties, which
includes research, development, or demonstration work and is supported by DOE funding,

,

will be set forth in Appendix B.
.

12. Security of Restricted Data

a. Contracting Agency's duty to safeguard Restricted Data. Formerly Restricted Data. and
other classified information. The Agency will, in accordance with DOE security
regulations and requirements, be responsible for safeguarding Restricted Data, Formerly
Restricted Data, and other classified information and protecting against sabotage,
espionage, loss and theft, the classified documents and material in the Agency's
possession in connection with the performance of work under this Agreement. Except as
otherwise expressly provided in the Agreement, the Agency will'upon completion or
termination of this-Agreement,-transmit-to-DOE any classified-matter-in the-possession --
cf the Agency or any person under the Agency's control in connection with performance
of this Agreement. If retention by the Agency of any classified matter is required after
the completion or termination of the Agreement and such retention is approved by the-

DOE, the Agency,will complete a certificate ofpossession to be furnished to DOE
specifying the classified matter to be retained. The certification will identify the itemsI

and types or categories of matter retained, the conditions governing the retention of the
matter and the period of retention, if known. If the retention is approved by the DOE,

'

the security provisions of the Agreement will continue to be applicable to the matter
retained. 4

b. Regulations. The EPA /ORIA will f arnish to the DOE /NV Safeguards and Security
Division copies ofits periodic inspection reports or periodic memoranda covering the
DOE /NV classified interest, citing that a satisfactory survey .was. conducted.

,

i

c. Definition of Restricted Data. The term " Restricted Data," as used in this clause, means j
all data concerning: (1) design, manufacture, or utilization of atomic weapons; (2) the i

production of special nuclear material; or (3) the use of special nuclear material in the
production of energy, but will not include data declassified or removed from the
restricted data category pursuant to Section 142 of the Atomic Energy Act of 1954.

d. Definition of Formerly Restricted Data. The term "Formerly Restricted Data," as used in
this clause, means all data removed from the Restricted Data category under Section
142d of the Atomic Energy Act of 1954, as amended.

5
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e. Security Clearance of Personnel. The Agency will not permit any individual to have
access to Restricted Data, Formerly Restricted Data, or other classified information,
except in accordance with the Atomic Energy Act of 1954, as amended, and the DOE's
regulations or requirements applicable to the particular type or category of classified
informatica to which access is required.

.

f. Criminal Liability. It is understood that disclosures of Restricted Data, Formerly
. Restricted Data, or other classified information relating to the work or services ordered
hereunder to any person not entitled to receive it, or failure to safeguard any Restricted

3

: Data, Formerly Restricted Data, or any other classified matter they control in connection
;

with work under this Agreement, may subject any representatives of the Agency, its
agents, employees, or subcontractors to criminal liability under the laws of the United

'

States. (See the Atomic Energy Act of 1954, as amended,42 U.S.C. 2011 et seq.; I 8,

U.S.C. 793 and 794; and Executive Order 12356.)

) g. Contracts and Purchase Orders. Except as otherwise authorized in writing by DOE, the
Agency will insert provisions similar to the foregoing in all applicable contracts and -;

purchase orders under-this. Agreement. - _.._ _ _ ._ . _ _ _.. _ _ .

'

i h. Security Reauirements for Pronrietary Energy Data. The Agency will safeguard DOE

j official use information, or other proprietary or sensitive data (including material relating
j to patents), from unauthorized access, disclosure, modification, or destruction in

~

i accordance with applicable DOE security regulations and applicable orders and
directives.;

I

1. Computer Security Requirements. In the event this Agreement involves utilization of a )
. DOE computer system, the Agency will establish administrative, technical, and physical

| security procedures in accordance with applicable DOE regulations, to ensure against

i access to DOE information to individuals not formally authorized by the DOE to possess
such information.j .

4

13. Classification. The classification, function under this IA will be perfonned by the Agency in

|
accordance with applicable DOE regulations, orders, directives, and guidance.

; a. All documents and material originated or generated by the Agency concerning

! potentially classified subject areas will receive appropriate classification review by the

; Agency. Classification determinations will be based upon classification guidance

!- furnished by the DOE.
.

b. Every contract, subcontract, and purchase order issued hereunder involving the
origination or generation of classified documents or material, will include a provision to

:

i 6
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the.effect that prior to the performance of such contract, subcontract, or purchase order,
the contractor, subcontractor, or supplier must submit a request to the Agency requesting
the appointment of an Authorized Classifier (s) by the DOE. Classification
determinations will be based upon classification guidance fumished by the Agency or
DOE.

14. ' Technical Information Products Review and Publication. The Agency will make reports to
the DOE on the progress of the work under this Agreement as may be mutually agreed upon.

.

It is the policy of DOE to make the results of the research, development, and demonstration
work contemplated under IA's broadly available to the scientific, technical, and engineering

,

community and others through the timely publication or reports orjoumal articles,

a. When conducting research under this IA, the Agency will complete form DOE F 538,
" Notice of Energy R&D Project," and forward to the DOE Office of Scientific and
Technical Information (OSTI), AD-21, P.,0. Box 62, Oak Ridge, TN 37831.

b. All technical information products for public release will be reviewed by the DOE
-- Technical-Information Officer-Technical reports will-be ymyered in accordance with --- -

DOE Order 1430.2.
.

c. All technical inforniation products prepared under the IA will be freely exchanged, made
available for public sales, unless classified, and a minimum of two copies sent to the
DOE OSTI, AD-21, P. O. Box 62, Oak Ridge, TN 37831. Each IA technical report
issued will be sent to OSTI, accompanied by DOE Form 1332.15, to be held in the DOE
archives and made available to the DOE community.

9

15. Environmental Safety and Health Requirements. DOE will assume responsibility for
prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in
facilities under DOE control.

,

16. Obligation of Funds. The amoun.t presently obligated by the Government with respect to
this Agreement is $97,233. Such amount may be increased or decreased by written
agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment Limitations Schedules
established by DOE and furnished to the Agency from time to time under this Agreement.

17. Inspections and Audits. DOE will at all times have access to the facilities and records of the
Agency pertaining to the work under this Agreement for the purposes of inspection and

' audit, and the Agency will provide DOE with facilities for such inspection and audit.

7
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18, Transition From Former Agreement.

a. Agreement No. DE-AIO8-96NV11969 effective September 1,1996, supersedes
Agreement No.DE-AIO8-91NV10963.

b. On and after September 1,1996, all rights and obligations of the parties with respect to
work described herein will be governed by the provisions of Agreement No. DE-AIO8-
96NV11969.

c. The rights and obligations of the parties which have been incurred or which have accrued
or matured under the provisions of Agreement No. DE-AI08-91NV10963 on or prior to
September 1,1996, will in nowise be impaired, limited, enlarged, or affected by reason of
the provisions of this Agreement.

d. All materials, tools, machinery, equipment, supplies, and other property; all drawings,
designs, specifications, and other engineering, technical, scientific, operating data, and
records furnished to or acquired or generated by the Agency in connection with work

_ ___under Agreement No. DE-AIO8-91NV10963, to_the _ extent that they are in the custody or __ . _
possession of the Agency on the effective date of this Agreement, will remain in the-
custody or possession of the Agency for use in connection with the work under this
Agreement, unless otherwise directed by the Contracting Officer.

e. All purchase orders, subcontracts, leases, licenses, permits, and other contractual
commitments with third parties entered into pursuant to Agreement No. DE-A108-
91NV10963, and outstanding on September 1,1996, will continue in effect for use in
connection with the work to be performed under this Agreement unless otherwise
directed by the Contracting Officer, and the reimbursement of costs incurred thereunder
after September 1,1996, will be subject to the provisions of this Agreement.

f. Subject to the foregoing paragraphs, all of the rights and obligations of the parties under'

Agreement No.DE-AIO8-91NV10963, are assigned and transferred from said Agreement
No. DE-AIO8-91NV10963 to this Agreement No. DE-AIO8-96NV11969 and made a
part hereof by this reference as though full set out herein. Subject to the other provisions
of this Agreement, any costs associated with the transition from Agreement No.
DE-AIO8-91NV10963 to Agreement No. DE-AIO8-96NV11969 will be allowable cost.

8
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| APPENDIX B |

|

INTELLECTUAL PROPERTY
!

Patents

|
'

It is understood and agreed by the U.S. Department of Energy (DOE) and the U.S.
Environmental Prot.ection Agency (Agency) that the Intellectual Property Rights policy to be
employed in any particular cooperative undertaking between the parties pursuant to this,

| Interagency Agreement (IA) which is supported in whole or in part by DOE /NV funding will be
,

as set forth below: i

|

| (a) In any contract, subcontract, or task order under a contract where the Agency has

| research, development, or demonstration (R,D&D) work performed by a contractor (other
than a small business firm or nonprofit organization) and the work is not severable from )
that funded by the Agency, the Agency will incorporate the Patent Rights clause of 48 - '

|
C.F.R. Section 952.227-13, dated March 1995. Where, however, the contract,

I subcontract, or task order is with a small business firm or nonprofit organization, the
'

Patent Rights clause used in the contract will be in accordance with the provisions of P.L.
~

963f77atent Rights clause at 48 CTR352:227 ll, diteTMirch'1995,Tvill bli--
incorporated in the latter contracts. 1

(b) Offerors and prospective contractors (other than small business firms or nonprofit
organizations) shall be provided with notice of and the opportunity to request at any time

i prior to the effective date of the contr'act or within 30 days thereafter, an advance waiver
of all or any part of the rights of the United States with respect to inventions which may |

be conceived or first actually reduced to practice in the course of or under a cost shared :

contract. The clause at 48 C.F.R. 952.227-84, dated April 1984, may be used for this |
| purpose. The Agency Contracting Officer will promptly forward such requests to DOE's !

Assistant General Counsel for Patents and will notify the contractor whether such request i

is granted in whole or in part.

(c) When the Agency has the work performed by Agency contractors, subcontractors, or
consultants via contracts or subcontracts under this IA, funded in whole or in part by j
DOE, the contract or subcontract will incorporate, as the Intellectual Property Rights
provisions, the DOE Patent and Data Supplement to Part II--Contract Clauses DOE Set
304, dated December 22,1995, clauses 50 through 57, for cost-reimbursement service
contracts and DOE Set 30lS, dated December 22,1995, clauses 46 through 54, for fixed
price service contracts. Copies of these clause sets may be accessed via the Internet
through the DOE Home Page and will be made available, upon request, from the

| DOE /NV Contracting Officer. l

(d) Where an Agency contractor, subcontractor, or consultant will not accept the Intellectual
Property Rights provisions provided by DOE, the Agency will not proceed with the j

!

1
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contract or subcontract without written approval of the DOE Patent Counsel.

,

I

(e) When the Agency has the work performed by Agency personnel, any inventions or !

discoveries made or conceived in the course of or in connection with such work will be |
reported and processed in accordance with the standard Agency procedure. However, the |
Agency will also report all such inventions t'o the DOE /NV and obtain DOE /NV's I

concurrence prior to making any determination in which the Government would retain less
than the entire right, title, and interest to any such invention made by an Agency employee.

(f) DOE will have unlimited rights, as that term is defined in FAR 52.227-14, to any technical
data generated during the performance of work under this IA. However, it is recognized I
that during the course of the work, the Agency or its employees, consultants, or

|
contractors may from time to time desire to publish, within the limits of security j
requirements, information regarding scientific or technical developments made or
conceived in the course of or under this IA. In order that public disclosures of such '

information will not adversely affect the Intellectual Property interests of DOE or the
Agency, patent clearances and requests to establish copyright will be secured from DOE
pnor to any suchTelease or publicilidnT OthErWisE, ~all ibndrated technical ~ rep'ortfand/or ~

~-

other engineering materials prepared under this IA will be freely exchanged and made
available to the DOE /NV Contracting Officer for release to the public unless classified or '

restricted.'
|

2
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~

Contract Clauses

DOE List 304 - Cost Reimbursoment Service Contracts
.,

i

1. FAR 52.252-2 Clauses lacorporated by Re'ference (JUN 1988)'

This contract incorporates one or more clauses by reference, with the same force and effect as
!! they were given in full text. Upon request, the Contracting Officer viD make their full. text
available.

,,

2. FAR 52201-1 Definitions. .
(OCT 1995)

'

.

; DEAR 952202-1 |
-

(APR 1994)
'

.

3. FAR 52203-3 Gratuities (APR 1984)

4. FAR 52203-5 Covenant Against Contingent fees (APR 1984)

Restrictions on Subcontr' cto'r ' Sales to the Government (OCT 1995)5. FAR 52.203-6 as

6. FAR 52203-7 Anti-Kickback Procedures (J[ifT9N) .

7. FAR . 52.203-9 Requirement for CertificaN ofIrocurement Integrity-Modification (SEP 1995)
^

-

8. FAR 52203-10 Price or Fee Adjustment for lilegal or improper Activity (SEP 1990)

9. FAR 52203-12 Limitation on Payments to influence Certain Federal Transactions (JAN 1990)
Appikabh on/ f the contract esthutedwsl helvd&/ee, eranis //MMf

10. FAR 52204-4 Printing / Copying Double-Sided on Recycled Paper (MAY 1995)

11. . DEAR 952208-70 Printing (APR 1984)'

12. FAR 52.209.-6 Protecting the Government's Interest Then Subcontracting with Contractors Debarred.
Susper/A, or Propose' for Debarment (JUI,1995)d<

13. DEAR 952.212-72 Uniform Reporting System (MAY 1987)
'

14. FAR 52.215-2 Audit and Records-Negotiailon (0CT 1995), Alternate H (0CT 1995)
AHernale EappiksfIbe contracth rRb an educathnalhsbluthn.

15. FAR 52.215-22 Price Reduction foi Defective ' Cost or Pricing Data (0CT 1995)

16. FAR 52215-23 Price Reduction for Defective Cost or Pricing' Data-Modifications (0CT 1995)

17. FAR 52.215-24 Subcontractor Cost or Pricing Data (OCT 1995)

18. FAR 52.215-25 Subcontractor Cost or Pricing Data-Modifications (OCT 1995)

19. FAR 52.215-2G lategrity of Unit Prices (OCT 1995). Alternate 1(APR 1991).
'

Alternale /sppiks Hthe contract b not the resuN ofluHand opa comphlka

| Edition- (FAC 90-37; DEAR 12/22/95)
Previous Editions Obsolete
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20. FAR 52 215-27 Tera in of Defined Benefit Pension Plans (MAR 1996)

21. FAR 52215-30 Facilities Capital Cost of Money (SEP 1987)
Rh chuse oppbbs to Ibh contract only1the coninc/ h subject to the costprhephs for
contracts nib commercklorganiulhas hbport312

22. FAR 52.215-31.faiver of Facilities Capital Cost'of Money (SEP 1987)
Rh chuse oppbes to Ibh contract onlyf the controclhsubject to the cos/yhephs for
contracts nlb commerch/orgonholhas hbpri3/2

23. FAk 52215-33 Order of Precedence (JAN 1986)

24. FAR 5/.415-40 Notification of Ownership Changes (FEB 1995)
Dh chun oppbbs fcerind earl orpic& dolo bore baar submilled or Konypmntd or,

parloverd cost determholho b subjwl to FMsubport 312
. .

25. FAR 52215-42 Requirements for Cost or Pricing Data or Information Other Than Cost or Pricing ,
' Data-kodifications (0CT 1995), Alternate IV (OCT 1995)

26. DEAR 952.216-7 Allowable Cost nd Payment (DEC 1991), Alternates I AND 11

27. FAR 52.216-8 Fixed Fee (APR 1984)
Rh chun oppbes to Ibh voninct only Uthe contract maleporkko for thepyment ofa
Eredfx.

*

28. FAR 52216-11 Cost hatract-No Fee (APR 1984)'
_

Dh chun oppbes to Ibh contract onV Uthe contract nule noporbion for thepyment of
um. -, , , ,

29. DEAR 952.217-70 Acquisition of Real Property (APR 1984)

30. FAR 62219-8 Utilization of Small, Small Disadvantaged and Women-Owned Sm'all Business Concerns (0CT

1995) ;

31. FAR 52.219-9 Small, Small Disadvantaged and Yomen-Owned Ed Business Subcontracting Plan (0CT 1995)

32. FAR 52.219-16 liquidated Damages-Subcontracting Plan (0CT 1995) j
'

33. FAR 52.222-1 Notice to the Government of labor Disputes (APR 1984)
'

1

I
i

34. FAR 52222-2 Payment for Overtime Premiums (JUL 1990) l

35. FAR 52.222-3 Convict labor (APR 1984)

36. FAR 52.222-4 Contract York Hours and Safety Standards Act-0vertime Compensation (JUL 1995)
Appbbabh to contracts vbkb broke the employment ofkborers or mechames.

37. FAR 52.222-26 Equal Opportunity (APR 1984)

38. FAR 52.222-28 Equal Opportunity Preaward Clearance of Subcontracts (APR 1984)
Rh chuse oppbes to Ibb contract only Ulhe es/hteled cost lopfbr nib any fee, h
fl.MM ormore.

39. FAR 52.222-35 Affirmative Action for Special Disabled and Vietnam Era Veterans (APR 1984)

40. FAR 52.222-36 Affirmative Action for Handicapped Workers (APR 1984)
.

2
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41. FAR 52 222-37 Employment Reports on Special Disabled Veterans and Veterans of the Vietnam Era (JAN 1988)

42. FAR 52.222-41 Service Contract Act of 1965, as amended (MAY 1989)
.

Appixok f thepbciew/pers of the. contactir to furnhb arrkes lbrough the use of
unke sophym os de/hed udekpdment oflaborxtuk/hn,r of Dik 29 Cde of

j federalArahlhos Put1

43. FAR 52.222-42 Statement of Equivalent Rates for Federalliires (MAY 1989)

| hylkek /the chun d FARMM-fl. Serrke CalradAd ofIMir opp /kobk
' '

44. FAR 52223-2 Clean Air and Water (APR 1984)
Db chan App 6kr to ibb mind nyifIbeyke h fo)b erms of// Matt (b): lo 1y .-

to be andhas ben the zijnt do arkike unde the AopKv&pilha of the Ak Act,

i ilSC on the roleAd(MllSC /J/$c'))adhErldbyM as a rkhliy
| heblya the squirHhn b not exempt under /Xf At/N ,

#
45. FAR 52223-6 Drug-Fr'ee forkplace (JUL 1990)

s

; 46. FAR 52 223-14 Toxic Chemical Release Reporting (0CT 1995)

i
! 47. DEAR 952224-70 Paperwork Reduction Act (APR 1964) .

!
i 48. FAR 52 225-11 Restrictions on Certain Foreign Purchases (MAY 1992)
.

.. .

{ 49. FAR 52225-19 European Union Sanction for Services (JAN 1996)

; 50. FAR 52227-1' Authorization and Consent (JUL 1995)
Dir chan app 6kr onV/n indkwid ebvrbae h ibh altsel.

1 51, FAR 52227-2 Notice and Assistance Regarding Patent and copyright infring.ement (APR 1984)
Dir deux appiks mVfIbe amuni ofIbh conind ereceds the dolkr amount selforib b
/1Mdthe fdedAqukiihs fetuhlion.

52. DEAR 952227-9 Refund of Royalties (MAR 95)

; 53. DEAR 952227-11 Patent Rights-Retention by Contractor (Short Form) (MAR 1995)
'

Dir chun oppiks mVf the conindor h a domestk muHbusken or domestk nonpo/H
ottenkdho of the th>e oforod j;

1.

: 54. DEAR 952.227-13 Patent Rights-Acquisition by the Covernment (WAR 1995)
Db chux app!ks unha the Coninctor b a domestk smalbushess or domestk nonprold'

orgonhalion of the th>e ofarad

; 55. FAR 52 227-14 Rights in Data-General with Alternates I and V (JUN 1987)

4 Db chux oppiks unksrFARM2Zl-17has been specfM elserbere h the contud.

55. FAR 52 227-16 Additional Data Requirements (JUN 1987)
DE chun doernot oppV to Ibir con &ocif the contact h for the conduct ofbasic or'

app /Mx.memb, asal out eherben b ibir contract to bepr/ormedsokly by a colk e ort-

universil): and the esthuldcost hnot b excess of/5MM<

"

56. FAR 52.227-17 Rights in Data-Special Works (JUN 1987)
Db chux opp /ks on/ fspeediedeherben h the contad'

f

57. FAR 52227-23 Rights to Proposal Data (Technical) (JUN 1987)

'
3

3
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58. FAR 52228-7- Insurance-ljability to Third Persons (MAR 1996)
' '

59. FAR 52.232-17 Interest (JAN 1991)
Dh chua apphu 16 thh contract unks:r (/) the walroctor h fo): Id' erdhency (b):
Ade o/hed orernmentorhsinimenlohl;fe):lorefotorernment orhstrumentablyorf f

(d)a nonp(rohl ortonholkn. and the walrocinukes noyorkhns for thepfment of a prohlor /ee; or 2) the walroelh one forpHodverthementspursuant to Sibpri 55

60. FAR 52.232-20 limitation of Cost (APR 1984)
DE chux oppbu to thh contractiRE o let/ -/undd untracif

'

61. FAR 52232-22 limitation of Funds (APR 1984);
. .

.

Dh ekun 4pikr liibh mired 1RE so heremenidi -fundedwolroci lo rbkh the lhd ~f
fundirimanalhoshotbeen dk/ led

' ''

m t:5.h *.9 .... v.o ,u <
62. FAR 52 232-23 Assignment'of Claims (JAN 1986)

'

Prompt Paym'nt (SEP 1992)63. FAR 52.232-25 e -

64. FAR 52232-28 Electronic Punds Transfer Payment Methods (APRII,1989)

65. FAR 52233-1 Disputes (0CT 1995), Alternate 1 (DEC 1991)

_. ss. RAIL _52.233_3 Proteslalter_tyart(AUG_1989).IanOllerna.tel(JUN.1985)
.

*< (; . r',,

,

' 67. DEAR 952.235-70 Key Personnel (APR 1995)
' .i -. i

'

'

68. FAR. 52242-1 Notice of Intent'to Disallow Costs (APR 1984)

69. FAR 52242-3 Penalties for Unallowable Costs (OCT 1995)
Db chua sppbu f thh controcl E for on asiount over /5MAM

70. FAR 52242-13 Bankruptcy (JUL 1995)

71. FAR 52242-15 Stop-Vork Order-Alternate 1 (APR 1984)

72. FAR ' 52243-2 Changes (Cost-Reimbursement) Alternates I ud V (AUG 1987)
Eternale Ysppbu f thepurpse of the walroclh texerch and development.

73. FAR 52.244-2 Subcontracts (Cost-Reimbursement and Letter Contracts) (MAR 1996)

74. FAR 52.244-5 Competition in Subcontracting (JAN 1996)

75. FAR 52244-6 Subcontracts for Commercial items and Commercial Components (0CT 1995)

Government Property)-Cost-Reimbursement, Time-and-Material, or labor-11our Contracts).76. DEAR 952245-5

Alternate I (JUL 1985 ,

Eternale /opphu f the contract h for research al nonprohl hshfulkns ofhkher educolhn
or other nonpohl orgonhalkns whoseprharfpurpse h the conduct ofschn/Uk research

as mot e hdkoledh Section Hof the contractb

78. FAR 52246-5 Inspection of Services-Cost-Reimbursement (APR 1984)
thh chuse app /ks unless the conirsethforresearch anddevelopment

79. FAR 52.246-8 Inspection of Research and Developme'nt (Cost-Reimbursement) Basic and Alternate 1 (APR

1984) |

|

4 I
l

|



, , . . _ _ _ _ . _ .. _ . . . _ . . . _. .

^

.
.

.
.

.

.

DE chux app /ks f the coniml b for the mduct ofusearch and development.
Alternale /oppik:rithe entract h on a no /ce bosh.

80. FAR 52.246-25 Limitation of Liability-Services (APR 1984)

81. FAR 52.247-63 Preference for U.S.-Flag Air Carriers (APR 1984)

82. FAR 52.247-64 Preference for Privately Owned U.S.-Flag Commercial Vessels (JUL 1995)

83. DEAR 952.247-70 Foreign Travel (APR 1984)

84. FAR 52249 4 Termination of the Covernment (Educational and Other Non-Profit Institutions) 8APR 1984) .
Dir done maiarilhe mirect h forusearch sad derehyment work vilb on educathnal
enonynfilhsblutino on a no-prohlorno-fee bok

85. FAR 52.249-6 Termin tion (Cost-Reimbursement) (MAY 1986)
thh chun gaber to Ibir entract unk.tr the walroctor b so educathnalor nonprohl
hshlviha, sad the notrocimakes noprorbion for theporment or a prohl or fee.

:-

86. FAR 52249,14 Excusable Delays (APR 1984)
,

,

87. DEAR '952.251-70 Contractor Employee Travel Discounts (JUN 1995) !
l

I
*

i

*

.
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Paget of3-

United States Environmental Protection Agency 1. EPA / IAG Identification Number 4. Funding Location
Washington DC 204so RW89937611-01-0 by Region

Interagency Agreement / 2 oth" Agency 10 Number HQ
EPA Amendment DE-A108-96NV11969 S. Program office

3. Type of Action Abbreviation

Part 1 - General Information NEW PROJECT OAR /ORIA/RSL
4. Name and Address of EPA Organization 7. Name and Address of Other Agency

ENVIRONMENTAL PROTECTION AGENCY ENERGY, DEPARTMENT OF
RADIATION SCIENCES LABORATORY NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193-8518

s. Project Title TO PROVIDE CONTINUED SUPPORT TO ENVIRONMENTAL RESTORATION & WEAPONS
PROGRAMS

9. EPA Project Officer (Name, Address, Telephone Number) 10. Other Agency Project Officer (Name, Address, Telephone Number)
WEEDEN, PAUL J., DIRECTOR MONROE, LESUE A., EPD -
EPA / OAR /ORIA/RSL DOE / NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193-8518
(702) 798-2301 (702) 295-1744

11. Project Period 12. Budget Period

09/01/96 to 08/31/01 09/01/96 to 08/31/01
13. Scope of Work (Attach additional sheets, as needed)

- _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .

SCOPE OF WORK ATTACHED

|

!
i

l
i

1

:

I

;

i

TME EPA GRANTS SPECIALIST FOR THIS LAG IS

"LICA A.TARVER PHONE NO. 202-260-8277

14. Statutory Authority for Both Transfer of Funds and Project Activities 15. Other Agency Type

i ECONOMY ACT OF 1932 AS AMENDED FEDERAL
AGENCY

; FUNDS PREVIOUS AMOUNT AMOUNT THIS ACTION AMENDED TOTAL

, 16. EPA Amount 0 0
j 17. EPA In-Kind Amount 0 0

18. Other Agency Amount 0 522,163
19. Other Agency in-Kind Amount 0 0

1 20. Total Project Cost 0 522,163
21. Fiscal information

Site Name DCN FY Approp. Budget Org. Program Elem. Object Site / Project Cost Org. Obligation
4

) 96 CR 33D0X01 RLU 522,163

:

.
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Pig 3 2 cf 3
.

EPA LAG Identificat6on Number
Partil- Approved Budget RW89937611-01-0 |

_

hemization of itemization of Total Project
22. Budget Categories This Action Estimated Cost to Date

C) Personnel 350,000 350,000

(b) Fringe Benefits 0 0

(c) Traves
20,000 20,000

(d) Equipment 63,883 63,883

c) supplies 78,280 78,280

(f) Procurement / Assistance 10,000 10,000

(g) Construction 0 0
0 0(h) Other ,

'

(1) Total Direct Charges 522.163 522,163

g) Indirect Costs: Rate 0.00% sese s 0 0.

(k) Total:
(EPA Shate: 0.00%) tother Agency share 100.00%) 522,163 522,163

23. Is Equipment authorized to be furnished by EPA or leased, purcnased, of rented with EPA funds? Yes M No
(iden#fy all equipment costing $1000 or more.)

|

24. Are any of these funds being used on extramural agreements? (See item 22f.) N Yes No

Type of extremuralagreement UU Grant Cooperative Agreement Procurement (includes Small Purchase Order)

Ctntractor / Recipient Name (if known) Total Extramural Amount under this Project Percent Funded by EPA (if known)

VARIOUS 522,168 0.00

Part lli Fundina Methods and Billing Instructions

25.

Funds-Out Agreement (Note: EPA Agency Location Code (ALC) 68010727)

Disbursement Agreement

Repayment Request for repayment of actual costs must be itemized on SF-1080 and submitted to the Financial Management
Office, Cincinnati, OH 45268:

Monthly Quarterly Upon Completion of Work ;

Only available for use by Federal agencies on working capital fund or with appropriate lustification of need for
Advance this type of payment method. Unexpended funds at completion of work will be returned to EPA. Quarterly cost

reports will be forwarded to the Financial Management Center, EPA, Cincinnati, OH 45268.
Used to transfer obligational authority or transfer of function between Federal agencies. Must receive prior
approval by the Office of the Comptroller, Budget Diviolon, Budget Formulation and Control Branch, EPA Hdqtts.Allocation Forward appropriate reports to the Financial Reports and Analysis Branch, Financial Management Division, PM-Transfer Out
226F EPA, Washington, DC 20460.

26. X Funds-in Agreement

[ Repayment

X Reimbursement Agreement _.,, Advance

Allocation Transfer-in

Other Agen IAG identification Number EPA Program Office Allowance Holder / Resp. Center No.

DE-A108- NV11969 33D '

Other Agency's Billing Address (include ALC or Staflon SymbolNumber) Other Agency's Billing instruction and Frequency

Department of Energy i

Nevada Operations Office ON-LINE PAYMENT AND COLLECTION (OPAC) SY

ATTN: Financial Management Division, P.O. Box 98518 SYSTEM IS USED |
;~.u ~ ~ *nt on4 no neg o

. . . - - . - .
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EPA IAG Identificadon Number
-

Part IV- Acceptance Cosiditions
RW89937611--01-0

27 GeneralConditions

The other agency covenants and agrees that it wil expeditiously initiate and complete the project for which funds
have been awarded under this agreemort

2a. g+m ca-:-w- (Anach === = onens ar---:--a

i

;

!
J

;

$
i

|
i PartV-Offerand Acceptance

,!
Note: 1) For Funds out actions, the agreement / amendment must be aloned by the other agency official in duplicatei

and one original retumed to the Grants Administration DivisTon for Headquarters agreements or to the1
appropriate EPA Regional IAG administration office within 3 calendar weeks after receipt or within any{ extension of time as may be granted by EPA. The agreement / amendment must be forwarded to the_

__&&|ie&6 cited in item 29 afteracwpiamm .y sure.
i Receipt of a written refusal or faBure to retum the executed document within the prescribed time! may result in the withdrawal of the offer by EPA. o the agreement / amendment by the other

agency subsequent to the document being/ amendshau void the agreeme,nt/ amendment.
signed PA Action Official which the Action Officialdetermines to materlany alter the agreement, ,

ii
!

2) For Funds-in actions, the other agency wW Initiate the action and forward two original4
agreements / amendments to the appropriate EPA pr m office for signature. The;

acceptance / amendments WRI then be forwarded to the a e EPA IAG administration office for
agreements

j si
acceptance. gnature on behalf of the EPA. One orlDinal copyI be retumed to the other agency after

;

| EPA LAG Administration Office (for administrative assistance) EPA Program Office (for technical assistance)! 29. Organization / Address 30. Cis-,,L.i;wi/ Address!

US EnvironmentalProtection A **

i Grants Operations BranchB RADMM SCM MRATORY
!

Grants Adtninistration Division P.O. BOX 98517,

| 401 M Stn:et, SW (3903F) LAS VEGAS, NV 89193-8517
'

Washington, DC 20460
I
.

4

!
$ Certification
; All si ners certify that the statements made on this form and all attachments thereto are true, accurate, and

te. Signers acknowledge that any knowingly false or misleading statement may be punishable by fine orcom.

j impr onment or both under applicable law.

h Decision Official on Behalf of the Environmentel Protection AM Program Office
3 31. Signature Typed Name and Tine Datei

SEE ATTA NRn DOE FORM 1270.1 E. RAMORA TROVATO, DIRECTOR, ORIA

1 Action Official on Behalf of the Environmental Protection Agency
} 32. Signature Typed Name and Title Date

SEE ATTAM Rn DOE FORM 1270.1 W. SCOTT McMnRAN, CHIEF 005 B/ GAD
.

4 Authortrins Ofiloistan Behalf of ese Other Aeoney
y 33. Signature Typed Name and Tlue - Date

; SEE ATrAm En DOE FORM 1270.1 BRADLEY M._ BOURN,: CONTRACTING OFCt.

EPA Form 1610-1 (Rev.10 48) Page 3 of 5

_ . _ _ _ ~ _ __ _ _ - _ _.-. -..



-
.

.

DOELAP
~

'

| D nt of Energy
'

|
- 'on Progrmn.

Systems

| DDELRP
ditCItion

. -

.., ,
,

. .

,

'

, I.
'

, , . ~ . . - - - . _ _ . _ . . _ _ _ - . . _ -,

j JEpy .7 M. p. . c. 9 [}i etion Agency'

. ,.

...n..._._ ..,c..-L.. ettysystems.; . . ~ ... ;
. ..

'

' * '~'

,, , .:

. . . . .
.

; DOELhP
i

'

s

!
,

November 1,1994(

8g . Effective date

|
,

r. h A
| ratkAccreditation' "
*

- AdminittIntor

-

;



M.

, ,

' !
.

.

1

|

CONDITIONS OF DOELAP ACCREDITATION

1

U. S. Environmental Protection Agency
j

Environmental Mmitoring Systems Laboratory - Las Vegas

|

Effective until November 1.1996. the whole body personnel dosimetry systems described below, I

used at the Environmental Monitoring Systems Laboratory - Las Vegas (USEPA), are granted
DOELAP accreditation:

.

Dosimeter Identification:
Panasonic UD-802AT TLD.

Reader System:

Panasonic Model UD-710A Automatic Reader

DOELAP Categories: Panasonic UD-802
1. Low-Energy Photons, High Dose Levels
II. High-Energy Photons, High Dose Levels
lilA. Low-Energy Photons, Filtered X-Rays
IV. High-Energy Photons
-Vit: Mixture Categories:.

4 III + IV

Accreditation is for these dosimeters and reader systems only and is contingent upon maintaining
dosimetry practices that are consistent with the methodologies used during DOELAP
performance testing and the onsite assessment. Re-accreditation of your dosimetry system will be
necessary every two years as required by DOE 5480.15 and as discussed in the DOELAP

Handbook (DOE /EH-0026).
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY l

(O*Y -
'

NATIONAL EXPOSURE RESEARCH LABORATORY
h P.O. BOX 93478. LAS VEGAS, NV 89193-3478

iJ

OFFICE OF
RESEARCH AND DEVELOPMENT

July 3,1996

U.S. Nuclear Regulatory Commission-Region IV
Walnut Creek Field Office
Attention: Materials (Licensing) Branch, Beth A. Prange ;

1450 Maria Lane
Walnut Creek, CA 94596-5368

Reference: License No. 27-05861-02
Docket No. 030-06981 ;

Control No. 571951

Subject: Exemption to 10 CFR 20.202(c) (now 10 CFR 20.1501) ,

Dear Ms. Prange:

As you suggested in your letter dated May 28,1996, and during our conference call
yesterday, I am enclosing two copies of DOE /EH-0026 and DOF/EH-0027. Both are current
and dated December 1986. In connection with our pending license renewal application, I request
continuance of our exemption to 10 CFR 20.1501 for our in-house dosimetry services for our

,

radiation workers.

If you need additional information, please call me at 702-798-2525, or our Radiation
Safety Oflicer, Loyd Carroll, at 702-798-2313.

!

Sincerely,

u b bob
Wayne N. Marchant
Director, Characterization Research Division

2 Enclosures (2 ca)

!
l
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j ' FOREWORD

j- This standard is intended to be used in the Department of Energy Laboratory
i Accreditation Program (DOELAP) for personnel dosimetry systems, it is based on
; the American National Standards institute's (ANSI) Criteriafor Testing hrsonnel

Dosimetry Arformance, ANSI N13.ll-1983,I recommendations made to DOE in
Guidelinesfor the Calibration ofMrsonnelDosimeters, Pacific Northwest Laboratory

2(PNL)-4515 and comments received during peer review by DOE and DOE contractor
personnel. The recommendations contained in PNL-4515 were based on an
evaluation of ANSI N13.Il conducted for the Office of Nuclear Safety, DOE, by
PNL.3 Parts of ANSI N13.ll that did not require modification were used essentially
intact in this standard to maintain consistency with nationally recognized standards.

Modifications to this standard have resulted from several DOE / DOE contractor
reviews and a pilot testing session. An initial peer review by selected DOE and DOE '
contractor representatives on technical content was conducted in 1983. A review by .

DOE field offices, program offices, and contractors was conducted in mid 1984. A
pilot performance testing session sponsored by the Office of Nuclear Safety was
conducted in early 1985 by the Radiological and Environmental Sciences Laboratory,
Idaho Falls.4 Results of the pilot test were reviewed in late 1985 by a DOE and DOE
contractor committee.

The DOE Laboratory Accreditation Program provides a structured means for
assuring the quality of personnel dosimetry performance. The program was initiated

{
and developed by the DOE Office of Nuclear Safety (Environment, Safety and i

Health) to improve the quality of personnel dosimetry through (1) performance , i
testing, (2) dosimetry and calibration intercomparisons, and (3) applied research. !

Participation in the program is required of all DOE and DOE contractor dosimetry
programs (DOE Order 5480 Series). Further information with respect to the
requirements and administration of DOELAP program is provided in the
" Handbook for the DOE Laboratory Accreditation Program for Personnel
Dosimetry Systems" and the " Quality Assurance Manual for the DOE Laboratory
Accreditation Program for Personnel Dosimetry Systems" (applicable to the
Performance Test Laboratory only).

l
|

Edward J. Vallario, Acting Director
Radiological Controls Division
Office of Nuclear Safety
U.S. Department of Energy

1i
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DEPARTMENT OF ENERGY
STANDARD FOR THE PERFORMANCE TESTING OF

PERSONNEL DOSIMETRY SYSTEMS

1. INTRODUCTION |

1.1 Purpose ance criteria defined in section 3.1 shall be u:ed to
evaluate dosimeter performance at each reference

'
This standard defines a set of reference perform. energy,

ance tests to help establish a uniform approach to Calibrations used for the evaluation of occupa-
personnel dosimetry. The purpose of the standard tional doses or dose equivalents may differ from
is to describe minimum levels of acceptable per. the reference calibrations. Where such differences
formance and to provide procedures for the per. exist, the dosimeter's response per unit of delivered

formance testing of personnel dosimetry systems. dose (or dose equivalent) for the calibration appli-
cable to the occupational environment shall be
d''''"ined relative t a reference calibration point.1.2 Scope .

Determmations of calibrations specific to occupa-
. tional environments shall be documented.The standard applies only to personnel dostme-

try systems used for determmmg whole-body dose A facility should not be required to comply with

equivalent for the permanent record. The standard all portions of this standard if a technical basis for

is applicable for dosimetry performed for health exemption from identified categories is demon-
strated'protection under controlled and uncontrolled con-

ditions (accident dosimetry). Tests for accident
dosimetry are approximately represented by the 1.4 Reviewhigh-dose categories. The performance testmg
includes categories for the determination of dose
equivalent (or absorbed dose) duc to ionizing radia- The standard shall be reviewed and updated by
tion only. the Department of Energy (DOE) when considered

The standard also applies for specific energy necessary. Technological advances in both beta and
intervals. The approximate intervals are from neutron personnel dosimetry practices may allow
15 kev to 2 MeV for photons, above 0.3 MeV strengthening of the performance specifications. In
(average energy) for beta particles, and from I kev addition, it may be desirable to broaden the scope
to 2 MeV for neutrons, of the standard.

Performance studies for angular dependence
(Section 3.3) and lower limit of detectability (Sec-
tion 3.4) are required one time only for each dosim- 1.5 Definitions
eter type submitted for evaluation.

NOTE: Performance tests for extremity dosime. The definitions for many of the terms used in this

try, thermal neutron dosimetry and high-energy standard are given below:

neutron dosimetry are excluded from this scope.
These categories are planned for inclusion in future

Absorbed Dose (D). The energy absorbed per
revisions of this standard.

unit mass at e specified point. The special unit is
.

the rad. The SI unit is the gray (Gy).
1.3 Use 1 oy = 100 rad.

Reference calibration points for personnel
dosimetry systems, including energies, sottree spec- Accident Dosimetry. The determination of high
ifications and standard irradiation geometries are levels of absorbed dose resulting from uncontrolled
defined in sections 2.2,2.3, and 2.4. The perform- conditions.

I
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Accreditation. The process of evaluating a pro- Estimate of Uncertainty (E). The estimated frac-
gram which uses personnel dosimeters to measure, tional uncertainty of the delivered dose or dose

i
report, and record dose equivalents received by equivalent. The value excludes uncertainties associ- i
radiation workers. ated with the exposure to-dose-equivalent conver-

sion factors for photon irradiations, the
Duxp se equ alent convenion factor for neuAngular Dependence. The response of a dosim-
tron arradiations and the photon component of the;eter as a function of angle ofincidence of the radia-

tion detected compared to its response at normal neutron irradiations. The testing laboratory calcu-
lates this value.incidence (nonperpendicular incidence).

Exposure-to-Dose-Equivalent Conversion Fec-
Applicant. A DOE or DOE laboratory contrac- tor for Photons (C,). The numerical quantity
tor facility which has submitted an application for that relates the exposure in air to the dose equiva-
DOELAP accreditation and is participating in the lent at a specified depth in a material of specified
accreditation process. The dosimetry processor

geometry and composition. The C, factors change
may be the same as the applicant or may be under as a function of photon energy, material geometry a
contract to the applicant to provide the processing (e.g., sphere, slab, or torso), and material composi-

'

service. tion (e.g., tissue-equivalent plastic, soft (Dsue
ignoring trace elements, or soft tissue includtag ;

Bias (B). The average of the performance quo. trace elements).
tients, P, for n dosimeters, for a specified irradia-

|tion category and depth, Free-Field Dose Equivalent. The dose equiva-
lent assigned for neutron irradiation as if it were

B=n!fPi (1) performed in free space with no background due tg
air and room scattering and no source asymmetry.

High-Dose Range. A performance test range
outside the normal operating range. Tests for acei-,
dent dosimetry capability are conducted within this

,

m ent. The dosimeter calibration applicable only
'*"8''to a particular occupational environment. These

calibrations are determined by comparing reference |

measurements to dosimeter response measure. in Phantom Dose Rate for Beta Sources. The
; ments. Both measurements are performed in the absorbed dose rate at the specified depth inside a

work place, tissue-equivalent phantom. Phantom dimensions
are assumed to be 30 cm x 30 cm x 5 cm (or :

greater). The tissue equivalency is for beta radia.
Detection Threshold. The minimum evaluated tions.
dose equivalent for which the readout value of a
dosimeter is significantly different (at the 95% con-
fidence level) from the mean readout value of unir-

Irrediation Category. Each type and energy (or

radiated dosimeters. mixture) of radiation for which performance crite-
ria amiven.

Dosa Equivalent (H). The product of the Lower Limit of Detectability. The minimum
ab , orbed dose (D), the quality factor (Q), and any evaluated dose equivalent for which the readout
other modifying factors. The special unit is the value of a dosimeter is significantly different (at the
rem. When D is expressed in Gy, H is in Sieverts 95 % confidence level) from the readout value at the
(Sv). I Sv = 100 rem, detection threshold.

Dosimeter. A combination of absorber (s) and Performance Quotient (P,). The fractional dif-
radiation-sensitive element (s) that is used to pro- f.erence between the ' reported and delivered
vide a cumulative record of absorbed dose or dose absorbed dose or dose equivalent for the i* dosime-
equivaient received when worn by an individual, ter,

, 1

(

! 2
,

I

|

|

|. __
___ ___ _ _ _ _ - - -
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p , [X (reported) - Xi(delivered)]i g ., v2.

Xi(delivered) [(Pi - B)2.

"'S= (3) j
_

n-1
,

where D , H,, or H can be inserted for X. Here do o
and s refer to the depth at which D or H is specified, I
d for deep and s for shallow. The shallow absorbed Test. A procedure with the following sequence:

,

dose, D,, is not used in the performance criteria. I
* - Applicant submits dosimeters from cur-

J

rent stock to a testing laboratory over a
'

Processor. A supplier of personnel dosimetry period of several months. The number of
services. These services include: dosimeters submitted is sufficient for the

specified irradiations in a given test cate-
*

Furnishing dosimeters to the user gory.*

Testing laboratory personnel irradiate the -)Evaluating the dosimete: readings after **

their return, in terms of the shallow and dosimeters using the type (s) of radiation i

deep dose equivalent or the deep absorbed specified for the test category.
Applicant evaluates the response of thedose as prescribed in this standard *

Recording the results returned dosimeters in terms of shallow*

Reporting the results to the user, and deep dose equivalent for tests of pro-*
j
'

tection monitoring or in terms of deep
absorbed dose for tests in high-dose cate-
gories.

Protection Dosimetry. Routine measurements Applicant submits these data to the testing*

and the estimation of the dose equivalent for the laboratory.

purpose of determining and controlling the dose Testing laboratory analyzes the submitted*

data.equivalent received by radiation workers.
Testing laboratory reports the results of*

this analysis (also referred to as "the test
Shallow and Deep Absorbed Dose (D, and D ) results") to the applicant.
or Dose Equivalent (H, and H,1. The absorbed
dose or dose equivalent at the respective depths of
0.007 cm and 1.0 cm in a material of specified
geometry and composition. Testing 1.aboratory. A laboratory independent

of the applicant's operation, authorized by DOE to
carry out the procedures outlined in'this standard.

Standard Deviation (S). The standard deviation The words shall, should, and may are used as fol-

of the perfemance quotients, P,, calculated for n lows in this standard: sha// denotes a requirement;
dosimeters for a specified irradiation category and should, a recommendation; and may, a permissible

depth, practice.

.

3
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2. TEST PROCEDURES
.

2.1 Administrative Procedures ratory, irradiated, and the results are reported by
the applicant to the testing laboratory.

The performance tests are administered by the
testing laboratory. The administrative procedures
are described below, 2.1.3 Test Schedule. Each test shall extend over

a period ranging from 3 to 6 months. The test |
dosimeters required for each test category shall be 12.1.1 Information to be Sh?r;ied to the Testing ' submitted to the testing laboratory in at least threeLaboratory. The applicant for accreditation shall

provide the following: separate groups as the testing laboratory directs.
Each group shall be returned by the testing labora-

The test categories desired with justifica- t ryto the applicant within approximately I month*

th announced start date fo inadadons.
Dos, meters submitted late may be {ncluded in thetion (s) for those categories not chosen

i iA brief description of dos.imeter design'
. . .*

construction, and processing following month's irradiations. The applicant shall

An indication of whether the dosimeter is put h evaluations to the testing laboratory*

in current use or planned for future use within 45 days of receiving the dosimeters. If this
. requirement is not met, it may be necessary to void

aH meter na a ns n ame tes category.S ion 3.3 andlower i it of detectabilit ,

data required in Section 3.4 or a plan indi-
cating how these data will be obtained and

2.1.4 Dissemination of Test Results. The test-
furnished to the testing laboratory ing laboratory shall report all test results to the |

Documentation of field calibrations if dif-*
applicant after the test is completed. An estimate of

ferent from reference sources. The differ- the uncertainty of the assigned values of the deliv-
ences between the procedure, calculation. ered dose equivalent (or absorbed dose) shall be
and/or calibration used for reporting included in the report. The applicant shall not be
occupational exposures shall be provided permitted to change or void the reported values
prior to the test procedure or along with after receiving the test results from the testing labo-
the reported data. .ratory.

The applicant shall certify that the dosimeters
submitted for each test are representative of those 2.2 Radiation Sources
supplied routinely to its users,

.

2.1.2 Number of Test Dosimeters. The appli- The specified irradiations represent the mini-
cant shall submit to the testing laboratory either 15 mum necessary to ensure adequate performance
or 30 dosimeters for irradiation in any given test for a multipurpose personnel dosimetry system,
category. Submittal of 30 dosimeters requires a Most of the irradiation categories specified and the
special arrangement with the testing laboratory (see range of dose equivalents were taken from the
Section 3.1). The dosimeters shall be submitted to American National Standards Institute report
the testing laboratory in three shipments. Addi- ANSI N13.ll-1983.I
tional dosimeters shall be included with each The specifications for the test irradiations closely
dosimeter shipment to serve as shipment controls follow those given in ANSI N13.II. Major differ-
and replacement spares. Dosimeters may be voided ences are: 1) the exposure-to-dose-equivalent con-
in a test category because of problems caused by the version factors for photons (C,) are specified for
testing laboratory, the applicant, or the processor. the calibration geometry; 2) the specifications for
The minimum number of irradiated dosimeters the beta source calibrations are more complete; and
required for analysis of a 15-dosimeter test is 13 3) additional photon, beta, and neutron sources
and for a 30-dosimeter test is 26. If this requirement are included. A more comprehensive discussion is
is not satisfied, statistical analysis of the results in presented in Appendix A.
that category shall be delayed until replacement The response of the personnel dosimetry system
dosimeters have been submitted to the testing labo- shall be determined using the following sources:

4
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1. A scaled 837Cs gamma-ray source tions according to the recommendations in
3

ISO 4037.7 The half-value layers shall )The itradiation geometry must be adjusted agree to within 2% and the homogeneity
*

'

to achieve a shallow depth C, factor of coefficients within 4% of the NBS specifi-
1.0310.05 rem /R. cations.

2An 4 Am source may be substituted for*
2. X-ray machine (s) that produce continuous the $5 kev to 65-kev nearly mono-spectra using the U.S. National Bureau of

energetic beam at the discretion of the test- IStandards (NBS)techmques6and are capable
ing laboratory.

.of generating nearly monoenergetic low-
* The k-fluorescence x-ray technique may be )energy photon beams (15 to 20 kev and 55 t

65 kev)
used to generate the nearly monoenergetic
beams.7-9

The operable voltage range is between*

30 kV and 160 kV constant potential for 3. A sealed "Sr/*Y beta particle sottree with
the NBS techniques (Table 1). The half- 2100-mg/cm filtration (nominal) to remove
value layer and homogeneity coefficient the *Sr component. It shall meet the follow-
shall be adjusted to match NBS specifica- ing specifications:

Table 1. Reference sources *

Source Energy

Low-Energy Photons
a

NBS Filtere4 Techniques

M30(LG) b
20 kev (average)

S60(MFC) b
36 kev (average)

MISO (MFI) 70 kev (average)
H150(HFG) 120 kev (effective)

MonoenergeticC 15 to 20 kev
MonoengrgeticC 55 to 65 kev
24'Am a 59 kevc

High-Energy Photons
137Csb 662 kev

Beta Particles
2 dTl 0.76 MeV (maximum)
*Sr/*Y (filtered)b 2.3 MeV (maximum)
Natural or Depleted UraniumC 2.3 MeV (maximum) ,

Neutrons
252Cf (moderated)b,e

252Cf (unmoderated)

a. NBS Special Publication 250. Appendix C 6The half.value layer and homogeneity coefficient should be adjusted according to
the recommendations in ISO 4037

b. These sources are also specified in ANSI N13.II.1983.I

c. These sources were included for specific occupational environments.

d. At the option of the testing laboratory, the24| Am source may be substituted for the $5- to 65-kev monoenergetic source.

c. Moderated by 15 cm of D 0.II
2

5
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1 The residual maximum energy, as defined national standards and practices. Reference class

*

in the International Standard ISO 6980,10 instruments, as defined in NBS Special Publication
, shall equal or exceed 1.80 MeV. 603,12 or sealed radioactive sources shall be used.
! The in. phantom dose rate at 100 mg/cm2* (A list of calibration services offered by NBS is'

divided by the dose rate at 7 mg/cm shall included in NBS Special Publication 250.6) The2

be 1.01 1 0.03. testing laboratory shall participate in a Measure-'

The in. phantom dose rate at 1000 mg/cm2 ment Quality Assurance Program with NBS.*

j
i shall be less than 1% of the dose rate at The list of reference sources is given in Table 1.
] 7 mg/cm . The rationale for selecting the reference calibration

2

The dosimetry and energy measurement sourcesis discussedin Section A.1 of Appendix A.*

specifications shall take precedence over Requirements for beta calibration spectra are dis-
irradiation geometry specifications. cussed in Section A.2 of Appendix A.

|

4. A scaled 20*T1 beta-particle tource meeting
! the following specifications: 2.3.1 Photon Fields. Photon radiation fields

shall be calibrated in terms of exposure in free air.
The residual maximum energy, as defined Reference class ionization chambers calibrated by

; *

i in ISO 6980, shall equal or exceed 0.53 NBS for the particular techniques specified in
i. MeV. Table I shall be used for the NBS techniques and
i

The in-phantom dose rate at 20 mg/c,m the837Cs source. Other photon sources shall be cali .
2e

divided by the in-phantom dose rate at brated with a reference class ionization chamber
27 mg/cm shall be 0.8010.05. with a measured slowly varying energy dependence

The dosimetry and energy measurement which has been calibrated by NBS or intercom-
*

1

i specifications shall take precedence over pared with NBS calibrated chambers in the appro- '

| the irradiation geometry specifications. priate energy range.
4

The dose equivalent assigned to exposed dosime-
; 5. A natural or depleted uranium slab meeting ters shall be calculated using the exposure-to-dose-

the following specifications: equivalent conversion factors (C,) listed in Table 2.,

4

(The rationale used for choosing this particular set
| The source protective covering shall be in*

of C,factorsisgivenin Appendix A.Section A.3.)
2the range between 3 mg/cm and 7 mg/ Absorbed dose and dose equivalent for radioactive,

2cm inclusive,
source irradiations shall be calculated:.

2The dose rate at 100 mg/cm divided by*

2ose rate at 7 mg/cm shall be 0.58 i
H, = QC,,, R,i,t; Ho = QC,,, A,,t;

'
The in phantom dose rate at 1000 mg/cm2*

Do = C,,o $,,,tshall be less than 3% of the dose rate at
27 mg/cm ,

'
The measurement specification shall take wherek is the exposure rate in air calibrated using

, ,

; * t
precedence over the geometry specifica. the above procedure, s refers to shallow, d refers to

tion. deep, t is the irradiation time and Q is the quality
The dimensions of the source must exceed factor (1 Sv/Gy). The shallow dose equivalent rate*

'

the dimensions of the irradiated dosime. for837Cs exposures shall. be measured for each'

ters. source and the irradiation geometry shall be
adjusted to achieve a C,,, value of

6. A 252Cf neutron source used unmoderated 1.0310.05 rem /R. The suggested method is with
and moderated by 15 cm of D O covered by an extrapolation chamber embedded in a methyl-

2

0.05 cm of cadmium.11 methacrylate phantom.
For x-ray exposures referenced to an unsealed

2.3 Radiation Field Calibrations m nit r i nizati n chamber,
,

Procedures used for calibrating radiation fields H, = QC,,,TMC7p; H = Q C .dTMC ;o x 7p

shall reference them to source fields standardized (5)
D = C ,,aTMC: by NBS and shall be consistent with accepted a yp

6'

s .

.
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Table 2. Exposure-to-dose-eqtiivalent conversion factors for photonsa

NBS Filtered X-ray Techniques C, Conversion Factors, rem /Rb

i.
Shallow Deep

Technique (0.007 cm) (1.0 cm)

M30 1.08 0.45,

S60 1.15 1.07
t M150 1,41 1.47

H150 1.41 1.41

K-Fluorescence X ray Techniques

Energy, kev

16 1.08 0.38
24 1.07 0.74
34 1.07 0.99
43 1.28 1.30
58 1.47 1.54
78 1,61 1.72

100 1.59 1.74

is7Cs

662 C 1.03

a. Data taken from Yoder et al.13

b. The SI unit conversions are i rem = 10-2Sv and i R = 2.58 x 104 C/kg.

c. This value is dependent on source geometry and shall be measured for each source. The irradiation geometry must be adjusted to
achieve a value of 1.03 2 0.05 rem /R.

where T is the exposure per-charge calibration fac- air is used in the volume, an appropriate correction
tor for the monitor chamber at the standard tem- factor (stopping power ratio) shall be required.
perature and pressure; M is the reading of the Calibration depths used for beta irradiations can
monitor chamber in units of charge; and C ,is the range from a few tenths of milligrams per square7

2centimeter to 7 mg/cm . If a source has been cali-temperature and pressure correction factor for the
2monitor chamber. - brated at depths other than 7 mg/cm , measure-

ment of a transmission factor shall be performed.

2.3.2 Beta-Particle Fields. Beta-particle fields The transmission factor shall be measured with a

shall be calibrated in terms of absorbed dose at a thin-window ionization chamber or extrapolation

tissue depth of 7 mg/cm2 using a thin-window, chamber. The chamber shall be positioned with its

tissue-equivalent extrapolation chamber with the effective center at the calibrated point. Measure-

appropriate thickness of tissue-equivalent material ments shall then be performed at the depth of cali-
2in front of the window. The extrapolation chamber bration and at a depth of 7 mg/cm . If material

shall be calibrated using a beta-particle source with must be added to reach the required measurement

a calibration referenced to standards maintained by depth, it shall be placed in contact with the cham-

NBS. A tissue-equivalent extrapolation chamber ber window. The total material thickness should be
2within 10.5 mg/cm of the nominal measurementtypically contains a shell, a collecting electrode,

and a front window of tissue-equivalent plastic. If depth or measurement data collected with greater

7
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and lesser thicknesses shall be used to obtain the explanation in Schwartz, Eisenhauer and
correct value by interpolation. The transmission Grundil6),
factor shall be calculated as follows: The applicant can obtain direct calibration fac-

tor (s) from the testing laboratory. Otherwise, the
mg/cmhC ra, = (6)

applicant should consider applying correction fac.i

A(d) t rs to the dosimeter readings for air scattering, i

room return, and source scattering. These tech-
wherekis the relative chamber signal, corrected for niques are described in NBS Special Publication
temperature and pressure, and d is the original cali. 633.5
bration depth. The photon component for each irradiation

The dose equivalent assigned to exposed dosime- source geometry shall be measured. Unmoderated
ters shall be calculated using 252Cf irradiations probably have a greater variation

of photon component than the moderated irradia-
H, = lh(d) t - Q C,,,, (7) tions because of greater relative differences in

source filtration. Typical values are 7% of the neu-
whereII, is the absorbed dose rate at the calibration tron dose equivalent for unmoderated irradia-
depth d, t is the time, and Q is the quality factor tionsl7 and 18% for moderated irradiations.18
(1 Sv/Gy).

.

2.4 Irradiation Geometries and
2.3.3 Neutron Fields. The 252Cf sources shall be Uncertainties
calibrated in terms of neutron emission rate by NBS
or another qualified laboratory using equipment
and techniques referenced to NBS-maintained The dosimeters shall be irradiated using a phan-

tom backing, except for on-contact slab-sourcestandards. Procedures for calculating the dose
equivalent for exposed dosimeters shall follow NBS exposures. The phantom shall be methylmethacry-

late slabs measuring 30 cm x 30 cm x 15 cm forSpecial Publication 633.5 In this publication the
free-field dose equivalent (mrem) for unmoderated photon calibrations, 30 cm x 30 cm x 5 cm (or

greater) for beta-particle calibrations, andexposures is defined by:
40 cm x 40 cm x 15 cm for neutron calibrations.
The dosimeters shall be attached to the surface of

H= - Q $ 3600 (8) the phantom facing the source (front face). For col-d
4" limated beams, the central beam axis is positioned

perpendicular to and passing through the center of
where N is the neutron emission rate (n/sec), C is the front face of the phantom. For uncollimatedu
the dose-equivalent conversion factor for unmo. beams, the center of the front face of the phantom
derated 252Cf (3.33 x 10-8 2mrem-cm /n), t is the is positioned perpendicular to a radialline from the
time (h),3600is the number of seconds in an hour, source center. Dosimeters shall be mounted with
and r is the calibration distance (from the source the sensitive elements within the central
center to the front face of the phantom, cm). For 15-cm x 15-cm area of the phantom for photon -

the moderated source, and beta-particle irradiations and within the cen-
tral 20-cm x 20-cm area for neutron irradiations.

u t 3600 0.885-

Hd = (9)
The point of calibration shall coincide with the cen-

4n' ter of the front face of the phantom. The irradia.
tion geometries summarized in Table 3 shall be

where Cu is the dose-equivalent conversion factor used.
for moderated 252Cf(9.08 x 104 mrem cm /n),and For photon and beta-particle irradiations, the2

the 0.885 factor allows for the loss of the number of scatter from the surfaces of the irradiation room
neutrons moderated below the cadmium cutoff.I4 and from the source and phantom support hard-

ware shall contribute only a small fraction to the
NOTE: Ing and CrossIS quote slightly different uncertainty in the assigned dose equivalent. If sev-
values for Cu because they use a lower limit of I eV eral dosimeters are irradiated simultaneously, pre-
for their calculations. The effect of the neutrons cautions shall be taken to keep the mutual
between the cadmium cutoff and I eV account for interference much smaller than the uncertainty in
differences in C and the neutron loss fraction (see the assigned dose equivalent.u

8
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Table 3. Dosimeter irradiation geometries
+

Maximum
Source Type Phantom Size, em Distance, cma Useful Area b

Photon Sources 30 x 30 x 15 15 cm x 15 cm
-

mCs 2 100.

NBS filtered x-rays m !00
Monoenergetic x-rays 2 50

'

'

Beta Sources
"Sr/*Y 30 x 30 x 25 2 30 15 cm x 15 cm

'

STI 30 x 30 x 25 30-50 15 cm x 15 cm
. Slab Uranium - On contact -

'
|

| Neutron Sources 40 x 40 x 15 2 50 20 cm x 20 cm

|

a. Distance from the source center to the front face of the phantom.
!

; b. Position dosimeters so that the sensitive elements fall within the useful area centered on the front face of the phantom.

.l

; The uncertainty in the assigned dose equivalent of the logarithms of the irradiation levels rather
; shall not exceed i5%, excluding uncertainties in than the levels themselves increases the probability
*

the dose equivalent conversion factors and the pho- of selecting values near the lower limit of the range.
ton component of the neutron irradiations. Dose- Values for the 1-cm depth shall be used except for,

rate uniformity measurements shall be performed the beta particle category or mixtures using beta j
,

i to determine the useful exposure area. Included in sources, for which the shallow depth shall be used. {
]'

dardization, the uncertainty due to dosimeter posi- radiation fields, the comporent ratios shall be
the 5'*o limit are uncertainties due to source stan- In addition, for the categories dealing with mixed

tion, and the uncertainty due to scattered radiation selected at random, in these categories, the,

'

not stemming from the phantom. The systematic assigned dose equivalent of the larger component 3

and random uncertainties shall be summed qua- shall not be greater than three times that of the
dratically and separately. The 5% limit shall be smaller component. The test range for the mixture
imposed on the totallinear sum of the systematic categories specified in Table 4 applies to the
and random uncertainties. (Refer to Chapter 23 of summed dose equivalent.
NBS Handbook 91 I9 for guidance on quoting

The method for selecting itradiation levels within
uncertainties.) any one test category and test irradiation range

shall be to select random numbers, p, between 0
NOTE: To achieve a total uncertainty not in excess-

and I ad to represent the loganthm of the doseof 2 5%, it may be necessary to measure and use
equivalent, H, asposition-specific correction factors. This can

reduce the contribution to the total uncertainty due
to dose rate nonuniformity to an acceptable level. logH = log (H), + p[ log (H),-log (H),], (10)

2,5 Irradiation Level Selection

where (H), and (H), are the lower and upper limits,
in each category, the irradiation levels shall be respectively, of the range of test irradiation levels in

,

chosen at random using the logarithms of the dose question. The logarithms of absorbed doses shall j
equivalents or absorbed doses. Random selection also be selected using the same method. J

.

I
s

9 |
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Table 4. Irradiation categories

Test
Category Energy Test Range Depths

1. Low-Energy Photons (X Ray) - High Dose 10-500 rad Deep
.

NBS Filtered Technique

MIS 0a 70 keVb

II. High-Energy Photons - High Dose 10-500 rad Deep

M7Csa 662 kev

IIIA. Iow-Energy Photons (X Ray) - General 0.03-10 rem Shallow
Deep

NBS Filtered Techniques

M30a 20 keVb
S60a 36 keVb

,

MIS 0a 70 keVb |
H150 120 keVC l

IllB.' Low-Energy Photons (X Ray) - 0.03 5 rem Shallow I
Plutonium Environments Deep

|
Monoenergetic 15 to 20 kev

Monoenergetic 55 to 65 kev j

24'A md 59 kev

IV. High Energy Photons 0.03-10 rem Shallow
Deep

M7Csa 662 kev

VA. Beta Particles - General (Point Geometry) 0.15-10 rem Shallow

20*Tle 0.76 MeVI
"Sr/*Y (filtered)a 2.3 MeVf

'

VB. Beta Particles - Special (Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVf -

t

10
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Table 4. (continued)

Test
Category Energy Test Range Depths

VC. Beta Particles - Special(Point Geometry) 0.1510 rern Shallow

20* TIC 0.76 MeVf
*Sr/*Y 2.3 MeVI

VI. Neutron 0.2-5 rem Deep

252Cf (moderated)8
252Cf (unmoderated)

Vll. Mixture Categories

111 & IVa 0.05-5 rem i Shallow,
Ill & V One energy 0.2-5 rem Deep
IV & \S from each 0.2 5 rem i

Ill & Vih category 0.3-5 rem ' Deep .

IV & Vla 0.3 5 rem Deep

a. This category or a subset of this category is also specified in Reference 1.

b. Average.

c. Effective.
;

i
2d. The '3Am source is optional. At the option of the testing laboratory,it may be used in lieu of the $5- to 65-kev monoenergetic |

source. I

e. A modified performance algorithm is recommended.

f. Maximum.

g. Moderated by 15 cm of D O (see Reference 11).
2

h. For work environments containing plutonium. use the monoenergetic or24'Am sources.
|

4

|

l

|
|

|
|

i

|

I

11
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3. PERFORMANCE STANDARDS

3.1 Performance Criteria value. The relationship of this criterion to the rec-
ommendations of the National Council on Radia-
tion Protection and Measurements, BePerformance in a given category or subcategory

(see Table 4) shall be considered adequate if, for the International Commission on Radiation Units and
shallow and/or deep dose equivalents (or the deep Measurements and the International Commission
absorbed dose) on Radiological Protection are contained in

Appendix B.

|BI + S-|El s L (11)
The estimation of uncertainty (E) was included

in the test algorithm to decrease the probability of
where B and S designate, respectively, the bias and an inadequate test result being assigned to an ade-

standard deviation of the performance quotient for quate dosimetry system. The test applicant receives

the particular category or subcategory, E is the esti- the benefit of the uncertainty in the delivered dose

mation of the fractional uncertainty in the deliv- r dose equivalent,

cred dose or dose equivalent rate, and L is the The abihty of a dosimetry system to meet the

tolerance level. The values of L shall be the follow- perf rmance criteria is typically limited by the mix-
ing: ture categories, especially those mixed with the low

energy photon category. The tolerance level for

L = 0.30 for Categories I through VI mixture categories was set to 0.40 from 0.30 for the

(12)
first two-year testing period to allow, for unex-

L = 0.40 for Category VII. pected difficuhns and provides time for adyst-
ments to meet ti e more stringent criteria to be

A modified performance criterion in lieu of imposed later.

Equation (11) shall be acceptable for the*TI tests. The test for the low-energy beta source (WTI) is not ;

The *TI source shall not be used for mixtures required to use Equation (11) for the nutial two-gar l

(Category VII). The modified criterion is: period because of the technological and practical lim-
stations of current dosimeter designs. The *Tl test

|BI - |El s 0.40(*T1 only) (13) als rithm was chosen based on the low-energy beta
performance reported by Roberson et al.3

The performance criteria in Equations (11), (12) The number of dosimeters submitted for a cate-
and (13) shall be used until two years after the effec- g ry may be doubled (from 15 to 30) if the frac-

J
tive date of the DOE Order.20At that time, Equa- ti nal standard deviation for that category is 1

,

tion (12) shall be changed to: "L = 0.30 for all greater than 0.15. Determimns which categories
,,

, , 1

categories" and Equation (13) shall be deleted. The qualify is the responsibility of the applicant, with

. performance criteria for *TI shall then be the c ncurrence by the testing laboratory (see
,

same (including mixtures) as for the other test Section 2.1.2). If the performance of a dosimetry
system is found madequate at the conclusion of a* "'##**

performance test and the estimated probability is

NOTE: The standard of performance is based greater than 5% that the inadequate result was due

on achievable standards consistent with the goals of to statistical fluctuations m the testing procedure, it

health protection. The test criterion, shall be so noted on the test results and the apph,-
cant should consider submitting 30 dosimeters to

IBl + S s 0.30 (14)
that category during the subsequent retest period.

can be interpreted as providing approximately 70% NOTE: The statistical uncertainty of the test
confidence that a dosimeter response would be results increases with the standard deviation (see
within 30% of a conventionally true value. How- Appendix B). Table B.1 of Appendix B lists the
ever, for workers using four dosimeters annually (approximate) two standard deviation uncertainties
and receiving approximately the same dose on of the test result as a function of the true dosimeter
each, the criterion provides approximately 95% standard deviation and the number of dosimeters
confidence that the annual reported dose equiva- used. These values may be used to estimate the
lent would be within 30% of a conventionally true probability of an inadequate performance due to

12
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the uncertainties in the test results. Doubling the categories (Ill A and IllB) or if two of the beta cate-
number of test dosimeters will decrease the effects gories (VA, VB, and/or VC) are required, the*

~of the test uncertainties. dosimetry system may use different algorithms cor-:

The performance test shall be split into three responding to those used for the different occupa-,

parts in a period not shorter than 3 months and not tional environments..

j longer than 6 months (see Section 2.1.3). If an applicant participates in both low-energy
1 photon categories (Illa and IllB) or two of the
'

NOTE: The standard deviation is composed of beta categories (VA, VB and VC) and uses the same
dosimeter variations present in a batch of dosime- algorithms for both categories, then only 5 dosim- |
ters read sequentially and the long-term variability eters shall be submitted for each corresponding
of the calibration-plus-readout process. A sam- mixture category involving those categories. The,

pling of the long-term variability is accomplished spectra for those mixture irradiations shall be
! by splitting the evaluation over a period of time. selected at random from the combined category. If
j an applicant participates in both low-energy pho-
'

ton categories (Illa and lilB) or two of the beta3.2 Irradiat. ion Categon.es categories (vA, VB and VC) using different
algorithms for each category, then 10 dosimeters

The evaluation of the personnel dosimetry sys- shall be submitted for each mixture,5 for each cat-
tem shall use the categories listed in Table 4. The egory. In such cases, the applicant shall submit

: applicants shall submit dosimeters for testing in the results using both algorithms. The testing labora-
high-dose categories (I and II) correspor. ding to the tory shall choose only the appropriate irradiation.

, similar protection categories (111 and IV). categories for the performance test for each
I algorithm.
| NOTE: The high-dose category corresponding

} to Category lilB is Category I due to the difficulty NOTE: Category VC was included to accommo-
; of achieving high-dose levels with nearly date special dosimetry environments. It is expected

| monoenergetic sources. that the choice of Category VC will be accompa-
: nied by a justification. Field measurement data

The nearly monoenergetic low-energy photon may be required..

sources (Category filB), the uranium slab source,

'

(Category VB), and the special beta point sourecs The radiation source from Category lilA and,

(Category VC) were included for application to spe- each mixture category involving Ill A shall be cho-
cific occupational environments. These categories sen for each of the three testing parts at random
may be used in place of or in addition to without replacement. The choice of sources from'

Categories Ill A and VA, depending on the occupa- Category IllB and each mixture category involving
tional environments included in the service. Dosim- IllB will alternate for each test part'. For each of the

[ etry services for' an occupational environment. Categories illa, IIIB, IV, VA, VB, and VC and the
containing significant quantities of plutonium mixture categories not using neutrons, the category

; shall use Category !!IB. If the same service covers used for individual irradiated dosimeters shall not
areas with general x-ray sources, Category tilA be identified to the applicant until after test results

,

shall also be used. are reported to the applicants. In addition, the 1
'

I
;. Dosimetry services covering occupational envi- sources used for the low-energy photon irradiations

ronments containing uranium sources and having and the Category VA beta particle irradiations ie

an established beta calibration program using slab shall not be divulged until the test results are ;

i uranium may use Category VB in place of VA. If reported.
the dosimetry service also covers environments An applicant participating in neutron tests shall'

with general beta emitters, then testing in specify which neutron source most appropriately
Category VA shall be performed. represents the spectral composition of occupa-

,

Category VC shall be used by contractors requir- tiorial neutron fields which the dosimetry program*

ing either a high-energy or low-energy beta source covers. If both sources are required to adequately
. test only. The desired source shall be specified represent these neutron fields, the performance'

; Mfore initiation of the performance test. If both testing shall include both sources. The applicant

,
high- and low-energy sources are required, Cate- may identify in advance the dosimeters submitted

| gory VA shall be used. If both low-energy photon for the neutron tests. When the dosimeters are

,

,

13
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returned for evaluation, the participant shall be given angle of incidence and type and energy of
told which oo,simeters were irradiated with neu. incidertt radiation, the results of the angular depen-
trons and which source was used. The testing labo- dence study shall be expressed as the ratio of the
ratory stall provide pretest calibration exposures applicant's dose equivalent interpretation to the
for the neutron sources upon request. The testing actually administered dose equivalent obtained on
laboratory shall also provide the ratio of readings the basis of perpendicular incidence,
from a 9-ir.-diameter spherical rem meter and a
3-in.-diameter sphere covered with 10-mil-thick 3.4 Lower Limit of Detectability
cadmium as a relative calibration for albedo dosim-
eters.21

NOTE: This standard directs the testing labora- and for at least one source in Categories Ill.

through VI for which performance is tested, atory to provide the calibration factor for the neu-
study to determine the lower limit of detectabilitytron performance tests to the applicant. The bias

should indicate the ability to calibrate the dosime- shall be conducted once and reported'to the testing
laboratory. The study need not be part of a testtry system to an external source. The dosimeter
series or performed by the testing laboratory. Theresponse relative to the testmg source (s) and the
study procedure is given below. No performanceoccupational environments must be documented

(see Section 1.3).
criteria shall be applied to the results of this study.

Procedure for the Iower Iimit of Deteo. ability
3.3 Angular Dependence Study. At least 10 dosimeters for irradiation per

category, plus 10 dosimeters for background evalu-
For each dosimeter design submitted for testing ation, for each dosimeter design, shall be selected

and for each type of radiation in Categories Ill from the routine-processed pool of dosimeters for
through VI for which performance is tested, a this study. The dosimeters shall be placed in an
study of dosimeter performance when the incident unshielded environment for a time sufficient to
radiation is nonperpendicular shall be carried out obtain an unitradiated background signal typical
once. The study need not be a part of a test series or for routine processed dosimeters. At least ten
performed by the testing laboratory. At least two dosimeters shall be irradiated for each category to a
different radiation spectra shall be used in Cate, dose significantly greater (e.g., 500 mrem) than the

gory lilA and IIIB; low and mid-range energies estimated lower limit of detectability. Both the irra-
should be considered. Category VB is excluded diated and unirradiated dosimeters shall be proc-
from this requirement. The study procedure is essed and evaluated. The following quantities shall
given below. No performance criteria shall be be calculated:

applied to the results of this study. ,

= 1 ,, X io (15)
">E

Ho
Procedure for Angular Dependence Study. =i

Mount the dosimeters on the front face of the
phantom specified for the performance tests. Give - i/2

[3 [ (X o- Ho)2 } (16)identical irradiations to at least two dosimeters of So = i

each kind. Vary the angle ofincidence in two planes L '-' J
perpendicular to each other and to the plane of the

,

dosimeter in the original test configuration. Vary
i = 1 f, XH ii (17)the angle by rotating the phantom through the n,,

appropriate angle. To achieve rotations along the
horizontal axis of the dosimeter, rotate the dosime-

3, , {[ _ln-1,f, (Xu - H )2 "|
ter 90' on the phantom and rotate the phantom (18)-- ialong its vertical axis.

J,

At least seven different angles of incidence from
-85' to + 85', including 0' (perpendicular inci-
dence), shall be used in each of the two planes. Val- where X,, = unirradiated dosimeter values and Xi

ues for the dose equivalent for each irradiation = irradiated dosimeter values. The values H, and
exposure should be approximately 500 mrem. For a H are the mean evaluated dose equivalent valuesi

14
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for the unirradiated and irradiated dosimeters, Lo = t,,,S, + t,,oS (20)o
respectively, and S and S are the associated stand-, o i

; ard deviations. The dosimeter readings shall be where S is the standard deviation at the lower limito
processed through the dose algorithms without of detectability and t,,, and t,,o depend on the
truncation or distortion (i.e., do not zero any read- number of dosimeters used to estimate S,;.ad S ,o
ings). If a background is subtracted, negative val- respectively.
ues shall be retained for the calculation of S . The Equation (20)is an estimate of the equation I

,

o
algorithms for the calculation of shallow and/or I

deep dose equivalent shall be used to calculate H, Lo = K, a, + K, ao (21)
and H,, depending on the category test specifica-

|tions. The lower limit of detection, L shall be cal- where a, and a are the true standard deviations '

o o'
culated as follows: and K,is the abscissa of the standard normal distri- |

bution below which the total relative area under the,

Lo = 2 [t,S, + (t ,S /H )2 H;) / curve is P. The a value is composed of.the fluctua-i 3 o
tion of the background (o ) and the fluctuation

[1 -(t,S /H )2 ] (19) inherent in the readout process. If a /H is the rela-<

i 3 i i
tive standard deviation at high doses, then'

where i,is the t distribution for n-1 degrees of freedom
and a p value of 0.95 (see NBS Handbook 9119) and
H; is the average of the unitradiated dosimeter values
without subtracting a background signal. ab a , 2 (d + 2 leH,) (22)

2

Alternate Method. If the performance testing
was completed within six months of this study, then
the values of B and S may be used to calculate and solving for L ,

'
o

[1.75 x S/(1 + B)] which may be used in place of
t, S /H in Equation (19) for each category. Only ai i
set of unitradiated doti.neters would be required to

Lo = 2 [K,a, + (K, H /!\*Hol/
#

determine Lo. L \ i J

NOTE: Equation (19) is based on the desire to
minimize both false negative an:1 false positive fl - (K, H }2#l (23)-

results. All values below the detection threshold i

should be set to zero. For example, t, S, for p =
0.95 is an estimate of the detection threshold allow-
ing SWo false positive values. For the lower limit of Using t, for K, and S for a, Equation (19) is
detection false negative values are also minimized. obtained. If t,,,is not equal to t,,o, the formula for
For p = 0.95, the probability of no more than 59e - 1 o is not exact, but should be a close approxima-
false positive and false negative values provides a tion. Additional information can be found in an
lower limit of detection of: article by Currie.22 -
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APPENDIX A
1

CHOICE OF REFERENCE CALIBRATION SOURCES
s

Comparisons of occupational exposures reported beta-particle energies. The *Sr/*Y beta particles
for various DOE sites are made more difficult by the are sufficiently energetic to penetrate the popular,
absence of standard calibration techniques and the use thick (235-mg/cm ) LiF thermoluminescent (TL)2

of many dosimeter designs. The establishment of refer- dosimeter chip. This penetration results in a
ence calibration techniques will help quantify the response for "Sr/*Y similar to the response for '

!

effects of differing dosimeter designs and differing 07Cs for some dosimeters that are nearly insensi-
occupational environments. The choice of reference tive to low-energy beta particles. Inclusion of the
sources was based on an intercomparison of dosimeter 2"Tl source (0.76-MeV maximum energy) requires
system performances for DOE laboratoriesA-1 and the that some attention be given to the lower energies.
American National Standards Institute's Criteria for Reference sources with energies lower than that
Testing Personnel Dosimetry Performance, provided by the "Tl source may be included fol-2

ANSI N13.ll.A-2 Eleven DOE laboratories partici- lowing improvement in dosimeter technology. The
pated in the intercomparison to better define present PTl source was chosen because of its case of use
differences and help develop improved techniques. and single beta spectrum.

The intercomparison of dosimetry system per- A uranium slab source was added for occupa-
formances was also used to evaluate ANSI N13.ll tional environments containing uranium and
for use by DOE facilities. It was found that: 1) the because of the popularity of this source type for
number of test categories was incomplete; 2) the dosimeter calibrations. Because source construc-
performance criteria specified did not achieve the tion details may change dose rates slightly, extrapo-
goal of the tests as well as other algorithms; 3) the lation chamber measurements were specified for
beta-particle category was not sufficiently speci- the calibration at 7 mg/cm and the depth-dose2

fled; and 4) the choice of the photon conversion determination at 100 mg/cm . Source construction2

factors was arbitrary. The choice of reference and geometry effects are constrained by the depth-
sources was made to be as consistent with ANSI dose specification, which was calculated using
N13.Il as was practical. measurements reported in the literature,A-4,A-5

and which were subsequently checked by direct
measurement. These measurements indicate thatA.1 Calibrat. ion Categories the depth-dose specification can be met for slab
sources with protective coatings in the range of

The filtered x-ray beams chosen for Table 1 3 mg/Lm to 7 mg/cm ,2 2

(main text) are National Bureau of Standards The use of dosimeters far from a uranium source
(NBS) techniques.A-3 The M30 (20-kev) and S60 may result in inaccurate readings compared to the
(36-kev) techniques represent the photon energy uranium slab calibration. The slab geometry pro-
region of maximum response for most dosimetry vides a less penetrating depth dose distribution
systems. They represent a conservative worst-case than the point source geometry. Proper use of the
test for low-energy photons. The MISO (70-kev) source calibration can be determined using mea-

- and H150 (120-kev) techniques are included to surements performed in the occupational environ-
extend the test energies above those influenced by ments,

the photoelectric effect. The response of dosimetry The response ratio of DOE albedo neutron
systems is similar to that of tissue from approxi- dosimeters for moderated and unmoderated 252Cf
mately 200 kev to 2 Me" because of the domi- irradiations varies from approximately 6 to 20.A-1
nance of the Compton interaction. Tests at these Because the variations are so large, both sources
energies are represented by the high-energy photon were chosen for use as reference sources. For the
category. Nearly monoenergetic x-ray sources at 15 performance evaluation, the type of neutron source
to 20 kev and 55 to 65 kev and the2uAm (59-kev) is provided before the dose equivalents are
source were included specifically for facilities using reported. The moderated 252Cf source was chosen
plutonium. to be consistent with ANSI N13.ll. Unmoderated

Adequate performance for the *Sr/*Y beta 252Cf irradiations can easily be performed as a vari-
source does not imply adequate performance for all adon of the moderated 252Cf irradiations. More
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stringent neutron tests may be included following Monte Carlo calculations.A-7 For the dosimeter
improvements in neutron dosimeter technology, performance tests, the dosimeters are mounted on

a slab phantom of methylmethacrylate. Personnel
dosimeters are designed to monitor for dose to the

A.2 Additional Specif,ications for, tissue of the body on which they are mounted.
Beta Calibrations However, the performance tests require that they

monitor for dose to the ICRU sphere while
m unted on a slab phantom. This results in the

Beta calibrations are affected by source geome-
m scalibration of even ideal personnel dosimeters.

try, source filtration, dosimeter irradiation tech- The choice of the phantom shape for the specifi-nique, beam calibration technique, and
cation of C, factors is not arbitrary, as has been

environmental conditions. The ANSI N13.ll ;

argued.A-8 The size and shape of the phantom is ;standard specifies inherent source filtration, phan- imp rtant for monitoring low-energy photons '

tom size, and source.to-phantom distance for "Sr/
because radiation is scattered back to the surface."Y irradiations but does not adequately address
Backscatter can contribute an additional 40% toother parameters. Considerable variability in 50% to the dose at the surface for photon energies

dosimeter response per unit delivered dose has been between 60 and 100 kev.A-9The dosimeter ideally
observed among "Sr/MY sources set up to w uld be able to properly record the level of back-
ANSI Nf 3.!! specifications. Additional con- scattered radiation and, thus, approximately com-
straints are necessary to standardize beta calibra-

pensate for fluctuations dependent on the size of
tion techniques.

the wearer.his standard specifies that beta irradiations be
The contribution due to backscattered radiation

standardized according to depth <fose characteristics is different for the slab and spherical phantoms.
and source energy criteria in the international standard

Nels n and Chilton used Monte Carlo calculationsISO 6980.A-6The specifications for SSr/SY irradia-
to derive the C, factors for the slab geometry withtion are related to the mean energy of the soun:e the ICRU four-element composition.A-10 Their

(100-mg/cm specification) and Bremsstrahlung pro-2

results agreed closely with the calculations of
duction (1000 mg/cm specification).For*Tlirmdia-2

Dimbylow and Francis (spherical geometry) below
,

tions, only a specification related to mean energy is 50 kev, but were 20% higher between 80 and
given(20 mg/cm specification).Thedepth<!osespeci-2

100 kev. This difference accounts for the major
fications are intended to take precedence over the

discrepancy between the spherical-geometry C, fac-
source filtration specifications. The intention is to tors specified in ANSI N13.Il and the available
allow the use of source geometries specified in ISO measurements using slab geometry by Yoder
6980 while maintaining irradiation consistency et al.A-ll Nelson and Chilton also performed cal-
between laboratories. The depth dose specification for

culations for the tissue-equivalent plastic used by
the slab uranium exposures was added to help control

Yoder et al. for direct measurements of C, factors
variations in source manufacture and geometry.

using the slab geometry. The significant difference
,

between the calculations for the Yoder plastic and

A.3 Factors for Converting the measurements was at energies below 20 key.
Nelson and Chilton attributed this difference to aExposure to Dose Equivalent
higher-energy contamination in the k fluorescence

for Photons spectra used by Yoder et al.
Because of the use of dab phantoms for the ref-

The exposure-to-dose-equivalent conversion fac- erence catibcations, conversion factors for the slab

tors for low-energy photons (C, factors) listed in geometry are used. The best available data are by
ANSI N13 ll were derived by Dimbylow and Yoder et al. and are listed in Table 2 of the main
Francis for the four-element ICRU sphere using text.
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DERIVATION OF PERFORMANCE CRITERIA
|

The specifications of performance criteria were IB,1 + t ,, S,,, s L (B-3)o
based on achievable standards consistent with the
goals of health protection. The criteria were chosen where n = n-1 represents the number of degrees of
to be both economically and technologically freedom and the 't' statistic is used as an approxi-
achievable based on the data collected during the mation of the standard normal variable due to the |intercomparison of dosimeter system performance

finite number of dosimeters used for the test. |for DOE laboratories.B-1 A direct relationship The reasonably achievable test statistic chosen '

between the performance criterion and the for the performance criterion was
response of each dosimeter was maintained by
expressing the criterion as a confidence limit rather |BI + S s 0.30 (B-4)than a calibration bias limit only. The confidence
limit concept was also used in ANSI N13.ll-

This statistic can be interpreted in several ways. If1983.B-2 The goal was to develop a statistic for
1 for n = 15 dosimeters, then there would

t[a=pproximately 70% confidence (# = 0 66which there would be a specified confidence that
b

. ,the dosimeter readings would be within a spec,ified
mterval. a = 0.83 for n = 15) that a dosimeter response

For a large number of dosimeter readings obey- would be within 30% of a conventionally true
ing a normal distribution, there is a confidence value. However, if a worker used four dosimeters

level, S, for which the readmgs are within theinter- per year and received approximately equal doses on,

val h there would approximately 95% confi-
dence (# = 0.93, a = 0.97 for n = 15) that the

hi Z,a to h1 + Z a- (B-1) annual reported dose equivalent would be within
o

30% of a conventionally true value.

where hi is the mean; a is the (one sigma) standard Variatio .s of the test statistic derivation are pos-

deviation of the total population; and Z, is the sible. Higher levels of statistical confidence that a

standard normal variable for a = 1/2 (# + 1). test sample is representative of the true population
The entire iriterval may be require'd to be within a can be obtained using tolerance statistics.B-3 An
specified tolerance of a conventionally true value interval can be constructed to cover at least a speci-
(CTV) by stating: fled percent of all dosimeter readings in t'he total

population with a desired probability. For example,
for a 95% probability that 95% of the averages of

h1 + Z,a s CTV (1 + L) four dosimeter readings are within tolerance
(assuming uniform occupational exposures and a

and quarterly exchange rate), the test statistic becomes:

bI ~ 2 a 2 CTV (1 L) IBl + 1.45 S s 0.30 (B-5)
a

~

or
for 15 sample readingscHowever, there is also the
probability that a system that meets the 30% crite-

I hi - CTV I Z,a ria exceeds the test statistic. For 95% probability
+ sL (B-2) that systems meeting requirements also meet theCTV GV

test statistic, the tolerance value (0.30) would have
to be increased. Both approaches converge to the

where L is the fractional tolerance interval. adopted test statistic as the number of sample
For a performance test using n dosimeters, the dosimeters approaches infinity.

bias (B) and the standard deviation (S) of the per- The relationship of the adopted test statistic
formance indices are estimates of (hi - CTV)/CTV (Equation B-4) to recommendations of the NCRP,
and a/CTV. Then the test statistic becomes ICRU and ICRP are given below.
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Recommendations to NCRP 5784 Recommendations in ICRU 208 5

'The NCRP recommends several values of preci. The ICRU recommends that an accuracy of
sion and accuracy depending on the circumstance, t 30% be achieved when the maximum dose equiv-

The recommended precisionis 10% which allows alent is comparable to the maximum permissible
comparison of reported values between individuals dose. At a level of 0.1 of the maximum permissible

and over long periods of time. For reported values dose, a maximum allowable uncertainty of a factor

near the maximum permissible dose (MPD), an of three is suggested. At doses much greater than

accuracy of i30% is recommended. For reported the maximum permissible dose, the ICRU recom-

values less than 1/4 of the MPD, an accuracy of a mends that the accuracy be increased, possibly with

factor of 2 is acceptable. At higher doses encoun- special effort applied postexposure.

tered during emergency procedures or accidents, an The accuracy recommended by the ICRU is simi-
lar to that quoted by the NCRP at radiation protec-accuracy of better than i20% is recommended.
tion levels. At high doses, the ICRU encourages theThe precision of the reported values approxi-
use f special efforts to improve the dose estimatemately corresponds to the 'S' value. While the test

statistic does not require an S of 0.10 or less, there M.**.ch mdividual woiker. The adopted test crite-
na is in app ximate agreement with these recom-

,

is an implied constraint on S of about 0.12 to 0.15.
mendations. However, there is no test requirement

Larger values of S do not allow sufficient latitude
** " * * I F# ""*"Ufor a minimal uncertainty in the bias, especially for

. after the exposure. '

multipurpose dosimeters which require some lati-
|tude in the bias to cover response variation as a '

function of radiation type and energy. The spirit of Recommendations in ICRP 358-6 |
Ithe recommendation for precision is' accommo-

dated.
The ICRP recommends that the uncertainty inThe recommended accuracy near the MPD of

the annual reported dose equivalent be reduced as
10% is implied to be used annually, since the MPD

far as is reasonaW achah h Mer recom-is applied annually. If a facility uses quarterly
men s m n mum els f accmacy a ctor M

dosimeter exchanges, dosimeters receiving approxi-
1.5 at the 95% confidence limit when the dose

mately equal doses per quarter would meet the 30%
equivalent is on the same order as the annual maxi-

recommendations with approximately 95% confi' mum permissible dose, or within a factor of two at
dence. The reported dose equivalent for a worker the 95% confidence level when the annual reported
receiving all of the annual dose on one dosimeter dose is less than I rem. Explicitly stated is that
would have an approximately 70% confidence of these accuracy limits include variations in dosime-
meeting the recommendation. ter sensitivity, with incident energy and direction of

A test statistic variable in the magnitude of the incidence, and in dosimeter construction, readout,
delivered dose was contained in the early drafts of and calibration.
ANSI N13.ll. The University of Michigan test The first recommendation is met: the criteria was
concluded, and the DOE study concurred, that the designed to be as low as is reasonably achievable.
split in the test statistic was unnecessary at current The recommended minimum levels of accuracy
state of the art and was detrimental to the conduct near the maximum permissible dose imply a test
of the test. Principally, a significantly larger num- statistic of
ber of dosimeters would be required to perform a
variable-criteria test compared to a single-criteria IBl + 2 S s 0.50 for B positive
test to achieve the same level of confidence in the
results. Therefore, the allowance for a greater inac- and (B-6)
curacy at lower doses was not included in the test
criteria. |Bl + 2 S s 0.33 for B negative.

The test statistic does not meet the 120% rec-
ommendation on the accuracy at high doses. High The asymmetric criterion is due to the specification
doses are typically received by only one dosimeter, of a factor rather than a percent of the convention-
thus there would be 70% confidence that the ally true value. This statistic implies an upper limit
reported dose is within 30%. of S of 0.25, which is approximately achieved by
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the adopted statistic (S = 0.30). The adopted The NCRP recommended accuracy in the*

criteria approximately corresponds to recommen- high dose region is greater than is specified
dations of the ICRP for S values near 0.20. How- by the test criteria (20We NCRP versus
ever, the allowed inaccuracy of the bias for small S 30Vo test criteria). The ICRU and ICRP
values is (nearly) as great as 50Vo. This allows too favor special effort to increase accuracy on
much inaccuracy in the calibration methods and a case-by-case basis,
dosimeter design, and is above the currently lnaccuracies resulting from field use under*

achievable level. Note that this approach does not partially unknown conditions (e.g., posi.
require the use of quarterly dosimeter exchanges tion of dosimeter relative to the source dis-
with the accompanying assumption of approxi. tribution and body of wearer) are
mately equal doses received each quarter. neglected in the test criteria.

A source of inaccuracy !ncluded by the ICRP,
but not included by the adopted test criteria is that

due to direction of radiation meidence. The collec- Performance Test Uncertainty,

tion of angular response data is required by the
DOE standard with no criteria on the performance. . The implementation of the test statistic as given

. .

The application of the adopted test statistic may be in Equation (B 4) ma require large numbers of
alternatively viewed as allowing a confidence inter- dosimeters to measure BI and S with sufficient pre-

val up to 0.2 for the inaccuracy in the angular c sion. Assuming that the dosimeter readings are
response. The recommendations of the ICRP can n rmally distributed about a smgle mean, for 95Fo

be taken into account during the development and f the readings the magnitude of the bias is
subsequent review of a test criteria for angular bounded by:

.

response.

The recommendations at the lower dose equiva- 1Bls
~ ' "" "+ (B-7)

lent levels were not used for the same reason as was CTV Vn CTV
stated above for the NCRP recommendations.

For 95Fo of the samples the standard deviation is
""' *** "" #

Summary of Relationship to
NCRP/ICRUllCRP

Ss(2
v2'

(B 8)Recommendations -4 through B-6B -

The adopted performance criteria were chosen to using a P ds@ Won M {n ; O &gms of heo
be as low as was reasonably achievable. The crite- dom. Because the uncertainties in B and S are inde-

,

rion is consistent with the recommendations of the
pendent for normally distributed data, a close

NCR P,U'4 ICRU,B 5 and ICRP -6 w th the fol- approximation to the m, terval contaming 95Wo ofB

lowing caveats: the parent population is:
,

To meet the NCRP and ICRU recommen. [ t B | + S) , = I M - CTV I ae +
dations of 30Vo for the accuracy, and do it
with 95ro confidence, at least four dosim-

2eters receiving equal doses must be used. Zo,y,
This may be approximately correct for the n
majority of workers, but is not adequate
for all.

"2 [
"2The recommendations by the ICRP are* x ,so o,

(B-9)approximately met for each dosimeter, and Ln-1 CTV
thus for each worker, except that the uncer.
tainty due to angular response is neglectedi

in the test criteria. The adopted test criteria The term in brackets on the right-hand side is :.e
are approximately equivalent to reserving amount by which a system that meets the goals for
up to 20''o for additional (positive) bias accuracy could fail the test statistic due to a statisti-
due to angular response variations. cal fluctuation of a measurement. This term can be

29
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Table B 1. Statistical uncertainty term

Number of Approximate Value of
a/CTV Dosimeters Uncertainty Term

0.08 15 0.05 |.

1

0.17 15 0.10 |
30 0.17
60 0.05

1

0.24 ' 15 0.14 '

30 0.10
60 0.07

120 0.05
1
,

1

reduced by increasing the number of dosimeters per standard deviations of 0.08,0.17, and 0.24, respec-
test. Table B.1 lists the approximate values of the tively. Similar requirements for the number of sam-
statistical terms as a function of a and the number pie dosimeters can be derived using tolerance
of dosimeters used per test. For an uncertainty of statistics for 95% probability that 70% of a parent |

5%,15, 60, and 120 dosimeters are required for population with |Bl + S = 0.25 is within tolerance.

|

|
.

,

1
I

.

W

30

1
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| FOREWORD
.

,

The program contained in this Handbook provides a significant advance in the field of radiation
protection through a structured means for assuring the quality of personnel dosimetry performance. This
program culminates an effort initiated by DOE's predecessor in early 1%3. Since personnel dosimetry
performance is directly related to the assurance of worker safety, it has been of keyinterest to the Department
of Energy (DOE) (and its predecessor agencies). Studies conducted over the past three decades have clearly
demonstrated a need for personnel dosimetry performance criteria, related testing programs, and
improvements in dosimetry technology. In responding to these needs, the DOE Offisc cf Nuclear Safety
(EH) has developed and initiated a DOE Laboratory Accreditation Program (DOELAP) which is intended to
improve the quality of personnel dosimetry through (a) performance testing, (b) dosimetry and calibration
intercomparisons, and (c) applied research.

In the interest of improving dosimetry technology, the DOE Laboratory Accreditation Program
(DOELAP)is also designed to encourage cooperation and technicalinterchange between DOE laboratories.
Dosimetry intercomparison programs have been scheduled which include the use of transport standard
instruments, transport standard radioactive sources and special dosimeters. The dosimeters used in the
latercomparison program are designed to obtain optimum data on the comparison of dosimetry calibration
methodologies and capabilities. This data is used in part to develop enhanced calibration protocols in the
interest of overall calibration update, assistance and guidance for the calibration of personnel do'simeters is
available through the DOELAP support laboratories. ,

To further the efforts in dosimetry upgrade we are also encouraging a closer cooperation and working
relationship between the researcher and those involved in pe'rformance testing. Feedback to the DOE
dosimeter processors on dosimeter performance and applied research efforts will be provided by DOELAP.

The relationship between the DOELAP and the NVLAP (National Voluntary Laboratory Accreditation
Program) which services NRC licensees has also been established. The DOE recommended to the
Interagency Policy Committee on Personnel Dosimetry, a program, which integrates the DOELAP and
NVLAP under the National Dosimetry Accreditation Upgrade Program through an efficient flow of
information between the programs. The DOELAP and NVLAP utilize similar methodology. However, the
DOELAP is more comprehensive through necessity because of the complexities of the DOE programs to be
accredited and the need for more restrictive performance testing.

The DOELAP is basically contained in four documents:

1. " DOE Order 5480 Series,"
2. " Department of Energy Standard for the Performance Testing of Personnel Dosimetry Systems'?

(provides testing criteria to accredit personnel dosimeters)- DOE /EH-0027,
3 " Handbook for the Department of Energy Laboratory Accreditation Program for Personnel

Dosimetry Systems" (provides operating procedures for program), and
4. " Quality Assurance Manual for the Department of Energy Laboratory Accreditation Program for

Perscnnel Dosimetry Systems" (applies to the performance testing laboratory only) -
DOE /ID-12105.

E. J. Vallario, Group Leader
Health Physics Programs
Office of Nuclear Safety
U.S. Department of Energy

,
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HANDBOOK FOR THE DEPARTMENT OF ENERGY
LABORATORY ACCREDITATION PROGRAM FOR

PERSONNEL DOSIMETRY SYSTEMS

1. INTRODUCTION

The Department of Energy (DOE) and its prede- basis for an accreditation program for personnel
cessor agencies have been concerned about personnel dosimeters.15
dosimetry performance since the late 1950s. Studies Independent of the University of Michigan test-
conducted over the past three decades have clearly ing program, DOE conducted a program to evalu-
demonstrated DOE needs both performance criteria ate ANSI N13,ll for use in its DOE / DOE
for personnel dosimetry and a testing program to contractor personnel dosimetry programs. The
determine the criteria have been met.1-13 studies DOE conducted have demonstrated ANSI

In 1973, the Conference of Radiation Control Pro- N13.ll is not adequate for testing the personnel
gram Directors recommended establishing a program dosimeters used at DOE / DOE contractor facili-
for continually testing personnel dosimetry perform- ties.12 Accordingly, DOE developed a comprehen.
ance throughout the United States. The Conference sive Standard for performance testing its personnel
appointed a task force with state and federal partici- dosimetry systems.16 The Standard is a modifica-
pants to implement this recommendation. The task tion of ANSI N13.11I4 and is based on recommen-
force concluded that existing standards were inade- dations made while evaluating the ANSI Standard,
quate for the purpose. It asked the Health Physics Moreover, DOE wanted a testing program that
Society Standards Committee (HPSSC) to develop a would encourage further research and promote
new Standard to establish criteria for testing personnel communication among the DOE / DOE contractor I

dosimetry performance. In 1975. HPSSC charged a organizations. This kind of program would bring
working group with writing such a Standard for the about new developments and procedures to be used

i
American National Standards Institute as ANSI to improve dosimetry performance. Therefore,

~

Standard N13.ll.14 DOE decided to establish a dosimetry testing pro-
In 1976, the Conference of Radiation Control Pro- gran, consistent with its needs. The program is

gram Directors, the Nuclear Regulatory Commission called the DOE Laboratory Accreditation Program
(NRC), predecessor agencies of DOE, and the (DOELAP). DOE intends to eventually coordinate
National Center for Devices and Radiological Health its testing program with that of NVLAP. Therefore,
(NCDRH) jointly sponsored a public meeting. This DOELAP follows NVLAP methods and proce-
meeting was held to discuss the problems associated dures as much as possible. '

with personnel dosimetry. At that meeting copies of Accreditation is the assessment of whether or not a
the draft standard Criteriafor Testing Mrsonne/Darim- personnel dosimetry system meets specific criteria. The
etry Arformana, which HPSSC had developed, were assessment includes dosimeter performance and the
distributed. Many of those attending the meeting associated quality assurance and calibration programs.
strongly recommended a pilot study be undertaken to The accreditation process includes the development of
evaluate the draft standard. As a result of that recom- recommendations for any improvements needed to
mendation, the University of Michigan conducted ensure continuing quality. DOELAP's objective is to
three rounds of personnel dosimetry proficiency testing accredit the personnel dosimetry systems of DOE /
from 1977 to 1982. Upon completion of the University DOE contractors, regardless of whether the dosimeter
of Michigan studies, the standard was adopted as a processing is conducted at commercial or in-house
Health Physics Society Standard. The Board of Stand- facilities. The term " DOE contractor" will refer to the
ards Review of ANSI accepted it as a final American DOE / DOE contractor facility eligible for accredita-
NationalStandard.14The National Voluntary Labora- tion. The term " processor" is limited to the facility
tory Accreditation Program (NVLAP)is using it as a handling and evaluating the personnel dosimeters.

.

I
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This handbook describes the procedures for A performance testing laboratory determines
obtaining accreditation. In general, to obtain the ability to meet the test criteria Members of a
accreditation, contractors must: team of experts in personnel dosimetry. conduct

onsite assessments. The Standard is consistent.

1. Meet the test criteria in the DOE Standard with the current capabilities of dosimetry systems.
2. Pass an onsite assessment of the documen. However, it will be upgraded as improved dosime.

tation, quality assurance, and technical try capabilities become available. This particu-
adequacy associated with personnel larly applies to beta particle and' neutron
dosimetry systems, dosimetry.

. .

.

1
i

|

|

I
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! 2. SCOPE OF ACCREDITATION PROGRAM
i
i

; The DOELAP for personnel dosimetry systems dosimetry services. Calibration services are accessi-'
ap' plies to the technical aspects of personnel dosim- ble, for a fee, to laboratories requiring characteri-
etry systems at DOE / DOE contractor facilities and zation of dosimetry systems in routine use or under4

j to the documentation of those aspects. During the development.
] accreditation: The DOELAP allows abbreviated testing for
i dosimeter types known or suspected to be noncom-

1. A performance testing laboratory evalu- pliant m certain categories. The dosimeter type will
ates the technical performance of dosime- be considered adequate or accreditable only if it is
try systems used in those environments covered by the catego-

2. An onsite assessment studies the quality ries for which it was successfully tested.
assurance, documentation, and technical The DOELAP test standard scope is limited,
adequacy of such systems. Approximate energy intervals covered are: 15 kev

to 2 MeV for photons; above 0.3 MeV for beta par-
Dosimet types or models used to determine ticles; and I kev to 2 MeV for neutrons. Addi-

whole body and skin dose for personnel are tional test categories covering other energy ranges
included in the scope of the Accreditation Pro- are being developed as the need arises and time per-
gram. Accreditation currently does not apply to mits. DOELAP does not currently cover occupa-
extremity dosimeters,' pocket ionization chambers, tional environments containing significant
thermal neutron dosimetry, and high-energy neu- contributions outside these ranges. Processors are
tron dosimetry. The program scope does not forbid not required to test dosimeters used for these envi-
a laboratory to provide additional dosimetry serv- ronments.
ices (i.e., personnel, extremity, environmental, or Every two years, each DOE contractor must
area monitoring). Nor does it preclude a laboratory maintain its accreditation by demonstrating com-
from operating research programs to improve the pliance with DOELAP criteria.

.

.

4

3
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3. ADMINISTRATION bFTHE PROGRAM;

.

The DOELAP is managed by the DOE Office of process. The Performance Evaluation Program
Nuclear Safety. The DOE Headquarters (HQ) Administrator at RESL is responsible for conducting
DOELAP Administrator provides for the overall pro- the performance testing and site assessment programs
gram management. An Oversight Board technically and for maintaining all hmentation associated
revwws DOELAP protocol and makes recommenda- with DOELAP.
tions conarmns accreditation. The Oversight Board The HQ DOELAP Administrator will periodi-
consists of five DOE / DOE contractor personnel, cally request nominations for a pool of technical
Each serves a 2-year term. An Appeals Board con. experts to serve in this accreditation program. The
siders contractor appeals concerning accreditation es perts are selected by evaluating their professional
denial. It consists of six DOE / DOE contractor per- and academic achievements and their experience in
sonnel. The performance evaluation program at the dosimetry. The onsite sssessors, members of the
DOE Radiological and Environmental Sciences lab. Oversight Board, and of the Appeals Board are
oratory (RESL) at the Idaho National Engineering selected from this pool. Each board will select its
1.aboratory (INEL) coordinates the accreditation own chairman.

.

4

4
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; 4. ACCREDITATION PROCESS
i.
j The Performance Evaluation Program Adminis. Administrator must approve combined evalua-
1 trator coordinates the accreditation process for per- tions, and the Oversight Board must review them.
; sonnel dosimetry systems. To obtain accreditation, The following sections describe the phases of the
j a DOE contractor must first submit an application accreditation process in more detail. -

through the field office. The contractor must then<

i satisfy both the performance testing and the onsite

| assessment requirements. The Performance Evalu- 4.1 Application
; ation Program Administrator prepares an adminis-
j trative report documenting the test results and

,

recommendations for accreditation. The Oversight The contractor initiates the accreditation process
Board evaluates the report and the recommenda- by submitting an application form (Appendix A)

,

'tions and, if approved, sends them to the HQ through the appropriate field office. To expedite
DOELAP Administrator. The HQ DOELAP the process, a designated representative of the
Administrator makes the final decisions on accredi. applying laboratory management (e.g., the labora--

tation and issues the Certificates of Accreditation. tory's head health physicist) should complete the
A Certificate .of Accreditation specifies the application as thoroughly as possible and sign it.
model(s) or type (s) of dosimeters accredited for The designated representative should be familiar
specific radiation categories. with all DOELAP requirements. The representa-

If a dosimetry system, or part of a dosimetry sys. tive reviews all documents and acts as liaison
tem, is found noncompliant with DOELAP crite. between DOE / DOE contractor management and

ria, the contractor and field office prepare a the Performance Evaluation Program Administra-
remedial action plan to implement immediately, tor. Other staff members may be designated to per.
The plan is sent through the DOE field office to the form specific activities (e.g., handling proficiency

HQ DOELAP Administrator with a copy to the testing or receiving an assessor). Yet, only one des-

Performance Evaluation Program Administrator. ignated individual should be responsible for
The contractor and field office may appeal to the requesting a change in the scope or nature of the

Appeals Board at any point in the accreditation accreditation.

process, in the meantime, the dosimetry system The application requires each applicant to
may be partially accredited. If the system has dem- describe the particular processing system
onstrated satisfactory performance in a subset of employed. The description should include the spe-

the DOELAP irradiation categories and if the cific apparatus and protocols used and whether

remedial action plan is initiated, the accreditation processing is done manually or automatically. It
should also identify the equipment and procedures

,

process may continue in those categories. When
to be used for the appropriate testing categories,

,

more than one dosimeter design is used to meet the
Tne information submitted should describe the sys-special needs at a laboratory, it is possible for a

portion of a dosimetry system to receive final tem used as thgoughly as possible without divulg-
*8 P * '" "

accreditation while the remaining part require:; a ;;]; [" ,y,
remedial action plan.

If a DOE contractor uses the services of a com- Enroll the DOE / DOE contractor facility*

mercial processor, both the contractor and proces- in the program
sor facilities will be visited. If more than one DOE Determine the dosimeter types or models.

contractor is using the same commercial processor, and test categories desired for accredita-
only one site visit to the processor may be required, tion
More than one DOE contractor may use perform- Gather information about the DOE / DOE*

ance test data for a commercial processor if each contractor's facility and organizational
contractor facility uses the identical dosimeter structure for evaluation purposes
design and if the appropriate test categories are Select assessors with the proper technical*

included. Site-specific calibration factors and background for the onsite visit-

response algorithms are required if used for routine Gather information necessary to prepare*

- evaluations. The Performance Evaluation Program for an onsite visit.

$
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{ The contractor sends the application to the calibration for albedo dosimeters. This informa-
-

appropriate field office. There, it is reviewed and, if tion may be usefut to relate the test fields to the
approved, sent to the Performance Evaluation Pro- neutron fields in the occupational environment. I

gram Administrator. The radiation sources and geometries are
described fully in the Standard. A brief description

4.2 Performance Test f them follows:4

| 1. A scaled 837Cs gamma-ray source
Performance testing is the first requirement of 2. X-ray machine (s) producing continuous

j the DOELAP accreditation process. The proce- spectra using the techniques of the National
dures contained in the DOE Standard are briefly Bureau of Standards,18and capable of gen-,

,

highlighted in this section. erating nearly monoenergetic low-energy
j A dosimeter type may be accredited ir. ou o- photon beams (15 to 20 kev and 55 to

more of the radiation categories shown in Lbie 1. 65 kev). i

i This table contains the source specification, ener. 3. A sealed #Sr/#Y beta particle source with
; gies, ano dose range for each category. The con- a 100 mg/cm2 filter (nominal) to remove
j. tractor must specify the exposure categories and the the #Sr component - The residual maxi-
| types or models of the dosimeters submitted for mum energy, as defined in the Interna-

accreditation. tionalStandard ISO 6980,I9shallequalor I

3
The test period is three to six months. The con- exceed 1.80 MeV. The in-phantom dose

i tractor must submit three shipments of dosimeters 2rate at 100 mg/cm divided by the dose
| during this test period to the performance testing 2rate at 7 mg/cm shall be 1.0120.03.
j laboratory for irradiation. The contractor shall

The in-phantom dose rate at 1000 mg/cm2
; normally submit five dosimeters in each test cate-

,

, , shall be less than 1% of the dose rate atgory with each shipment. The contractor will be 27 mg/cm . The measurement specifica-
required to include a,specified number of addi- tions take precedence over the irradiation
tional dosimeters of each design in each shipment

geometry specifications.
; to be used as controls and when necessary as A A W 3"'n - f'M by 50 Wm2
; replacements. The Standard specifies certain cases j , ,
; where 10 dosimeters per category per shipment

gg.m ISO M M W w M
: may be submitted for irradiation. These ca'ses must

,

! be coordinated with the DOELAP Performance 0.53 McV. The in-phantom dose rate at.

2
I Evaluation Program Administrator. 20 mg/cm dWed by the in-phantom dose

2rate at 7 mg/cm shah be 0.8010.05. The! The dosimeters are then irradiated and returned
to the contractor. The contractor must read each measumment speci5 cations taxe pacedence

.

i one and determine a dose or dose equivalent. The w the irradiation geomary speci5 cations.
5. A natural or depleted uranium slab - The'

testing laboratory will ide ntify all dosimeters irra-
! diated in Categories I ar d !! and those irradiated source protective covering shall be in the

for the neutron tests (Categories VI & Vil). Dosim- range between 3 mg/cm and 7 mg/cm22'

2eters irradiated in the mixture categories inclusive. The dose rate at 100 mg/cm -
2Categories 111, IV, and V and VII (not including divided by the dose rate at 7 mg/cm shall

neutron irradiations) are not identified by category. be 0.58 1 0.04. The measurement specifi.

In the'se cases, the processor must determine the cations take precedence over the geometry

dose for each dosimeter without knowing the irra. specifications. The dimensions of the
diation category. Pretest calibration exposures for source must exceed the dimensions of irra-

neutron categories are recommended and will be diated dosimeters,

provided upon request. The contractor willidentify 6. A 252Cf neutron source used unmoderated

the neutron field (s) to be used for the performance and moderated by 15 cm of D O covered
2

testing. Besides identifying the dosimeters irradi- by 0.05 cm of cadmium.37
ated by the neutron sources to the contractor, the.

testing laboratory will provide the ratio of The Standard of performance for DOELAP is
responses of a BF detector in a 9-in.-dia sphere based on achievable standards consistent with the3

and in a 3-in.-dia sphere covered with 10-mil-thick goals of health protection. The criteria were chosen
cadmium. The ratio gives the contractor a relative to be both economically and technologically

6.
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Table 1. Irradiation categories

'
Test

; Category Energy "Ibst Range Depths

I. Low-Energy Photons (X Ray) - High Dose 10-500 rad Deep

NBS Filtered Techniq se

M150m 70 keVb
.

11. High-Energy Photons - High Dose 10 500 rad Deep

"7Csa 662 kev
:

IIIA. Iow-Energy Photons (X Ray) - General 0.0310 rem Shallow'

j Deep

NBS Filtered Techniques |

M30a 20 keVb .

S60a 36 keVb
,

4

M150a 70 keVb |,

| Hl50 120 keVC )
1

tilB. Iow-Energy Photons (X Ray) - 0.03-5 rem Shailcw I

Plutonium Environments Deep

Monoenergetic 15 to 20 kev
1

1 Monoenergetic 55 to 65 kev

*Amd 59 kevi

IV. High-Energy Photons 0.03-10 rem Shallow
Deep

"7Csa 662 kev l

VA. Beta Particles - General (Point Geometry) 0.1510 rem Shallow

* Tlc 0.76 MeVf
"Sr/*Y (filtered)a 2.3 MeVf

VB. Beta Particles - Special (Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVI

7
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Table 1. (continued) *

Test
Category Energy Test Range Depths

VC. Beta Particles - Special (Point Geometry) 0.1510 rem Shallow

20*Tle 0.76 MeVf
"Sr/*Y 2.3 MeVI

VI. Neutron 0.2-5 rem Deep

252Cf(moderated)8
252Cf(unmoderated)

Vll. Mixture Categories

III & I W 0.05 5 rem Shallow,
III & V One energy 0.2-5 rem Deep
IV & Va from each 0.2 5 rem
111 & Vih category 0.3 5 rem Deep
IV & Vla 0.3-5 rem Deep

a. This category or a subset of this category is also specified in Reference 14.

b. Averase. '

c. Effective. '

d. The243Am source is optional. At the option of the testing laboratory,it may be used in lieu of the 55- to 65-kev monoenergetic
source,

e. A modified performance algorithm is recommended.

f. Maximum.

g. Moderated by 15 cm of D O(see Reference 17).
2

h. For work environments containing plutonium, use the monoenergetic or24 Am sources.

8
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achievable based on the data collected during the confidence level is approximately met for
intercomparison of dosimeter system performance each dosimeter (and thus for each worker).
for DOE laboratories.13 A test criterion: However, the uncertainty due to angular

| response included in the ICRP accuracy'

} B j + S s 0.308 (1) recommendations is neglected in the test
criteria. The criterion in Equation (1),

can be interpreted as providing approximately 70% using quarterly exchange rates to achieve
confidence a dosimeter response would be within 95% confidence is the approximate equiv-
30% of a conventionally true value. For workers alent of reserving up to 20% additional;

| using four dosimeters annually and receiving bias for angular response variations,
approximately the same dose on each, the criterion The NCRP recommends 20% accuracy at*

'

provides approximately 95 % confidence the annual high doses. The ICRU and ICRP favor a
reported dose equivalent would be within 30% of a special effort to increase accuracy on a
conventionally true value. case-by-case basis.

The criterion in Equation (1) is consistent with Inaccuracies resulting from field use under*

the recommendations of the National Council on partially unknown conditions are
.

,

Radiation Protection and Measurement (NCRP), neglected in the test criterion. Examples of |;

the itternational Commission on Radiation Units such unknowns are the position of dosime-
,

, and Measurements (ICRU), and the International ter relative to source distribution or its I
! Commission on Radiological Protection (ICRP). location ori the body of the wearer. |
'

Reference 16 points out the following caveats:
4 1

The criterion in Equation (1) was modified to
|The NCRP and ICRU recommend 30% reduce the probability of a failure due to the impre-

*;

for the accuracy with 95% confidence. To cise delivery of dose equivalent to the test dosime-
+

i meet these requirements, at least four ters and to permit more time for fine adjustments |
dosimeters receiving approximately equal in the mixture categories. The DOELAP Test crite- |

.

doses must be used to determine the rion is: |
,

annual dose. |
1

The recommendation by the ICRP of*

accuracy within a factor of 1.5 at the 95% where

! |
*

a. Bias (B) the average of the performance quotients. P,, for n
dosimeters, for a specific irradiation category and depth. L = 0.30 for Categories I through VI

L = 0.40 for Category VII

B = f "[.P (la)6

' and E is the estimated fractional uncertainty in the
where delivered dose or dose equivalent rate. The per.

formance testing laboratory determines the value.

(Reported), . (Delivered), of E. It will typically be in the range between 1%
"

(Delivered), and 4%.
The test for the low-energy beta source listed in '

Standard Deviation (S)- The standard deviation of the per. Table I does not require using Equation (2) jformance quotients. P,, calculated for n dosimeters for a speci-
fled irradiation category and depth. because of the technological and practical limita-

*

tions of current dosimeter designs. Instead, this.
- ~

v2 less stringent test is used for *TI.a
i{ (P, B)2 |

*

"'S- (Ib) | B | - | E | s 0.40. (3),,,

|
* ~

.
.

e
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This criterion was chosen based on the low-energy The exposure geometry from contact with a slab
beta performance of current DOE dosimetry sys- produces a different depth dose curve from the
tems, as discussed in the Standard.16 The *T1 curve obtained at a distance from a point source.
source is not used in any mixture categories unless Present dosimeter designs may require calibration
requested by a participant. The performance crite- factors for occupational environments that are sig- ;

ria for Category VII and for the *Tl tests will be nificantly different from the slab uranium source I

upgraded to that of the other categories and factors. The contractor is responsible for demon- !
sources two years siter the effective date of the strating that calibration obtained from the slab ura- i

DOE Order.20 nium source is appropriate. Category VC may be |
The dose interpretation algorithms used for Preferable if the occupational environment con- !

reporting occupational doses should be used for tains only limited beta energy ranges. The limited
the performance tests, if practical. If changing an range must be identified as being closer to the
algorithm to meet the DOE Standard specifications energy of "Sr/#Y or of *T!. The contractor
increases the error of reported occupational doses, chooses the beta source in Category VC before ini- j
that algorithm should not be changed. Using dif.- tlating the test. If more than one of Categories VA, '

ferent calibration factors for the tests and for vari. VB, and VC are chosen, the contractor may use
ous occupational environments is justified if it different dose-interpretation algorithms when |.

results in an improved dose estimation. The con. those same algorithms are used for specific occupa-
tractor must document the relationship between the tional environments, j

algorithms used for the test and the reported After each shipment of dosimeters is returned,
worker doses. The contractor must also justify the the contractor determines the dose for each dosim-
use of environment-dependent factors. eter and reports the doses to the performance test-

The categories for low-energy photon and beta ing laboratory. When all three rounds have been

particles offer a choice of sources. The "A" cateso. completed, the performance testing laboratory
ries are for general sources, the "B" or "C" catego. mails the results of the proficiency testing to the
ries for specific occupational environments or contractor. If the contractor does not demonstrate
applications. For example, Category Illa is for satisfactory performance in one or more categories

general low-energy photon environments. Cate, during a test sequence, the laboratory will send the

gory IllB applies specifically to plutonium envi- contractor a notice of required reesting with the
test results.ronments. Testing in both subgroups of

Category 111 is appropriate for a dosimeter used in For each dosimeter type, the retest sequence is as
follows:both plutonium and nonplutonium environments

with significant x-ray fields. Different dose inter- 1. Categories I and II When a contractor
pretation algorithms may be used for tests in both high-dose categories and the
Categories Illa and !!IB if they are the same ones test result is not satisfactory in one or
used to estimate the occupational doses. both, retesting in both is required. When a

The beta particle categories are for general beta contractor tests in only one high-dose cate-
environments ("Sr/#Y and *TI point sources- gory and the test result is not satisfactory,
Category VA), environments containing uranium retesting in that category is required.
sources (slab uranium-Category VB), and envi- Whenever the test result is not satisfactory
ronments having predominantly high-energy or for a high-dose category, retesting in the
low-energy betas (a "Sr/#Y or a *TI point corresponding protection level category
source-Category VC). The sources in (Ill or IV)is also required.
Category VA have energy spectra suitable for an 2. Categories 111, IV, V, VI, and Vil - When a
energy response test for beta fields. According to contractor tests in three or fewer protec-
Reference 19, an energy response test may include tion level categories and the test result is
8"Pm, *T1, and #Sr/*Y sources. These are con- not satisfactory in one of these, the con-
tained in the ISO series I sources, designed for tractor must retest in all of them. A second
dose rate uniformity over large areas. The casc occurs when a contractor tests in more
Category VB source may be preferable in a dosime- than three protection level categories, and
try system designed to monitor uranium fields the test result is not satisfactory in one of
when a similar source is routinely used for beta these tests. Then the contractor must retest
dose standardization. in that category and in two additional

10 -
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! protection level categories for which their 3. Select and trace the history of a sample
performance was satisfactory. The con. batch of dosimeters from when the dosim-

4

"

tractor will not know which two additional eters are received to the time a dose report
categories are chosen. Finally, wheri pt- is issued. i

formance is not satisfactory in two o r more 4. Thoroughly review the contractor's per. I
- *

'

protection level categories, retestinq !.4 formance test results.
'

required in all protection level categories 5. Review the contractor's quality assurance
|for which accreditation is sought, documentation.
;

6. Examine technicians' notebooks for
'

. records about the selected group of dosim-
1

[ 4.3 Onsite Assessment 7, $"c'k dosimeter identification and track-
ing procedures.

To become accredited, a contractor must demon- 8. Determine if the appropriate environmen-*

4 strate the ability to conduct a credible personnel talconditions are maintained.
dosimetry program. For initial accreditation, an 9. Examine copies of completed reports,
onsite visit is required after the performance testing 10. Evaluate documentation.
has been satisfactorily completed. This visit shall 11. Evaluate technical aspects. These
assess the quality assurance, documentation, and include: personnel training and compe-
technical aspects of the personnel dosimetry pro- tency, facilities and equipment, equipment
gram. Appendix B contains the assessment crite- ' calibration and maintenance, and record-
ria. Assessors may use them with considerable keeping systems.
latitude according to their experience and as the 12. Conduct a close-out meeting with manage-
unique conditions at each processing facility may' ment and s'apervisory personnel to explain I
dictate. The onsite assessment is repeated at least their findings and to clarify the contractor's '

every two years, responsibilities.
"Iko assessors are assigned to visit each facility. 13. Leave a copy of their reports with the con-

Assignments are based on how well the assessors' tractor.
individual experience matches the type of process- 14. Conduct monitoring visits between the
ing to be assessed. Assignments also are made to biennial assessments. I

avoid conflicts of interest. The contractor is told of
the assignments and has the right to appeal the The following subsections discuss some of these
assignment of an assessor to the Performance Eval- activities. Subsections 4.3.1 through 4.3.3 provide a
uation Program Administrator. If the contractor general overview of the program elements assessors
and the Program Administrator cannot agree on an are likely to consider important components of a sat-
assessor, they may ask the Appeals Board to resolve isfactory dosimetry program. Subsections 4.3.4
the difference. When the assessors have been through 4.3.6 discuss the close-out meeting, proce-
assigned, the Program Administrator contacts th'e dures for correcting deficiencies, and monitoring
contractor to arrange a mutually agreeable date for visits.
the visit. The field office is notified of the dates of
the site visit. The time needed to conduct an onsite 4.3.1 Quality Assurance Program. The key to a
visit varies. A two-man team typically requires two properly functioning' organization is an or. going
to three days. quality assurance (QA) program. A QA program is

The assessors: an organization's internal system of procedures and
practices to ensure the quality control of its services.

1. Begin the visit by meeting with the man. A QA manual should document this program. To
agement and the supervisory personnel qualify for accreditation, a contractor must demon- |

responsible for the dosimetry activities for strate its QA program during the onsite visit. Crite-
which accreditation is being sought. The ria for the QA program are contained in
assessors acquaint management with the Appendix B.
assessment process and set the agenda for
the visit. 4.3.2 Documentation. A contractor must have

2. Evaluate the contractor's quality assur- up-to<iate documentation thoroughly describing all
ance system. of its significant procedures and practices. These

11
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j written descriptions should contain such items Dosimeter calibration techniques and pro-*

! as: (a) personneli--S ^ and asponsibditus, cedures, including traceabihty paths
(b) a system for '^ * ' ; necessary records,

j (c) operating pmcedures, (d) procedures to employ f . 21
1

in the event of unusual or naaernadard circum-
! menness, and (e) scheduhng. Written descriptions Data handling and spatins

!
*

I should cour at lean these topics. Actions to be taken when variations in test*

; dataindicate a problem.

kroonnel,

-

)
! Organitational chart 4.3.3 TecW W^7 Contracton must |*

; ' " * " " " D 'Job / position description for all dosimeter-*

I Qua e um M u 2 ng MPloy-pmccasing and records-management per-
i ees. Contractors must also provide adequate
! equipment, facilities, and maintenance procedures.Procedum for training personnel*

| Assurance of penonnelcompdency*

4.3.3.1 Personnel Daining. The contractor must
: ensure each new staff member is trained for the proc-
! essms duties ai-aad- The competency of staff
I members should be verifwd and documented annu-
| Processing. equipment inventory, including ally. In addition, all staff members should be*

| radiation sources used for calibration retramed when praceasine equipment and protocols
: Pracdces for processing-equipment calibra- are changed or when the staff members are assigned

*

i tion, verification, and maine *nane* new responsibilities.
} A test plan (pracensing protocol) for the Fach staff member must receive (or have had)

*

! conduct of the performance tests for each training for the assigned duties through on-the-job
damim***r design processed training, formal classroom sessions, or a techaleian.

i Instructions for operating all processing certification progmm. This trainmg should be docu-*

j equipment, ine8-Has instructions for per- mented in the personnel file.
: forming operational quality assurance
| checks 4.3.3.2 Personnel Competency. The technical i
; director of the personnel dosimetry program should |
! Doelmessrs be a professional experienced in applied radiation ;
i dosimetry. He/she should be knowledgeable in the |
I Dosimeta models and design specifications design and operation of the dasimetry syste n(s) cut-.
!

Wa= cr teria forincoming dosimeter andy utEsed. This individual M how du tech-
| M and smalais nical competence to establish any required

Proceduns for handling and moting sensi- dosimetry programs. He/she should also have the*

dw da i ==*~ componems and manials supervisory capability to direct the work of profes-
* " " * *Assembly / disassembly techniques for all*

g_ g technical director may be responsible for the quality
- - - ~

assurance program. If not, responsibility is assignedPmadum fw periodic clucks onn-savia*
to another individual. This person should have

dosimmen
knowledge and experience in quality assurance. He/

Identification and tracking of dosinwtas*
she will communicate directly to the technical direc-

Procedum for h=adHas and storing in-*
tor and other organizational management. If a

service dosinwters second individual has responsibility for the QA pro-
Actions to repair or replace damaged gram, the description for that position should be

*

dosimeters includd a the organization description. There
should % wough tramed staff members to provide

CmM6tethwr program continuity.
In addition to providing for staff training, the

Relationship (s) between dosimeter calibra- technical director must annually evaluate the compe-*

tions and field spectra tency of each staff member authorized to perform

12
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i dosimeter evaluations. These staff evaluations able means being able to show that appropriate doc-
| should be available for review. umented actions were taken to compare (either
i The DOELAP Performance Evaluation Program directly or indirectly) a reference standard with a

1

] Administrator must be informed of any orgamza- national standard. '

i tional or personnel changes that could affect the per- The transfer standards used and the environmen-
| formance of the contractor's dosimetry program. tal conditions at the time of calibration must be doc.

,

i Changes such as technical supervision or responsi- umented for all calibrations. Calibration records
i bility for quality assurance program should be must be made available for inspection during the
j reported to this Administrator within 60 calendar assessors' onsite visit. The traceability of the refer-

days of the change, ence standards used are verified at that time.

4

4.3.3.3 FeclNties and Equipment. The contrac- 4.3.3.5 Recordkeeping. The contractor must
'

: tor or desimeter processor must have facilities and maintain functional records on the dosimetry sys-
equipment adequate to perform the type (s) of proc ~ tem. This means the records should be easily accessi-

; essms for which it claims capability. Proper shield- ble, in some logical order, and complete. Records
,

ing should be provided to protect areas from covering the following items are required and are
j unwanted radiation, and environmental controls rev ewed during the onsite visit:
; should be maintained. The equipment should

j include adequate processing equipment and radia- Staff training dates and results*
- tion sources. If properly calibrated (NBS-traceable) * ""#"*Yi laboratory standard equipment for determining .

Processing-equipment calibration and*

! dose equivalent is not available, the contractor
"

j shoul have to the services of a competent .- to develop dha promig

| Adequate backup equipment or systems for key , ;, g ,g g g,
processing steps should be available for use m the ter materials
event the primary systems fail. The backup system * a n.es.

! could be arranging for the services of another DOE- Results of internal and external equipment*

! accredited contractor on an emergency basis. checks, measurement quality assurance
4

|
programs, audits, etc.
Performance test data and reports |; 4.3.3.4 Equipment Maintenance and Calibre- *

Tracking and logging dosimeters. |! tion. The contractor must maintain a preventive *
'

! maintenance program for equipment used to process
i dosimeters and to perform quality control checks. Processing-equipment calibration (or verifica-

! When equipment-used for measurement, dosime- tion) records should include the following: equip-
ter processing, or quality control-is inherently sub- ment name or description; model, style, or serial'

ject to change due to use or the passage of time, it number; manufacturer; notation of all equipment

j must be calibrated periodically. Calibration is com. variables requiring calibration or verification; the
paring the equipment with a reference standard. range of calibration / verification; the resolution of

i This companson determines the performance of a the instrument and its allowable error; calibration oi
,

i measuring instrument or the output of a radiation verification date and schedule; date and result oflast |

| source with sufficient accuracy. calibration; identity of the laboratory individual or

i The proper performance of the dosimetry proc- external service responsible for calibration; source

essing system must be verified periodically. Dosime. of reference standard and traceability.'

ters irradiated in well-charactenzed radiation fields Dosimeter-tracking and -logging records should

are used for this purpose. trace the movement of each dosimeter through the
;

i Either the contractor or an external calibration processing facility, from its receipt through all the ,

j service should calibrate equipment or the dosimetry tests performed to the final report. |

4 system and characterize radiation fields. All calibra- The final dose report the contractor developed for !
1

| tions and characterizations must be performed using the permanent record should include or reference the

: reference standards traceable to NBS national stand. location of the following:

ardsl8 or to standards maintaint:d by an equivalent
Name and address of contractor

,

foreign national standards authcrity. Being trace- *
t

!

| 13 |
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Pertinent dates and identification of dosim- visits may occur for cause or on a random basis.*

eter, including contractor and correspond- These visits may serve to verify reported changes in
ing prdcessoridentification codes the contractor's processing facilities and/or opera.
Desc:lption and identification of the tions. The visits may also explore possible reasons

*

dosimeter and/or elements for poor performance in proficiency testing; The
An explanation of any deviation from the scope of a monitoring visit may range from checking

*

protocol routinely used in processing a few designated items to making a complete review.
dosimeters that may affect the reported,

d 4,4 Granting Accreditation
Identification of anomalies*

Signature of or a reference to the person When the technical evaluation has been com-
e

having technical responsibility pleted or at the end of the accreditation period, the
All additional items identified in the con- Performance Evdua.$n Program Administrator*

tractor's test plan, prepares an administrative gort and recommenda-
tion for the DOE Headquarters DOELAP Adminis-
trator and the Oversight Board. The Board evaluates

' 4.3.4 Close-Out Meeting. At the conclusion of the report and recommendation and proposes one of lthe visit, the assessors will discuss their observations two options:
with appropriate members of management and l

identify any findings or deficiencies. A written sum. Accreditation - The HQ DOELAP*

mary of any deficiencies discussed is left with the Administrator completes the accreditation
contractor's authorized representative. The asses- process by issuing a certificate of accredito !
sors forward the assessment forms and the written tion to the contractor.
mmmary to the DOELAP Performance Evaluation Remedial Action Required - The contrac-*

sogram Administrator for use in the technical eval- tor is notified that remedial action is
untion. The contractor is requested to forward required and of the reason (s) for the reme-
within 30 days a written plan for resolving identified dial actian. The contractor must immedi-

i

deficiencies. This plan should be sent through the ately identify and implernent a remedial
lfield office to the Performance Evaluation Program action plan within 45 days of receiving the |Administrator. notification. This plan is sent to the HQ

DOELAP Administrator through the DOE
4.3.5 Deficiencies. Deficiencies identified during field office with a copy to the Performance
the initial onsite visit may require some time to cor- Evaluation Program Administrator. A con.
rect. These corrections must be comple*erl before tractor may request an Appeals Board
accreditation is granted. Deficiencies noted during review. '

subsequent biennial onsite assessments of an accred.

ited contractor should be corrected within 60 days of Dosimetry systems may be partially accredited if a
the close-out meeting. lf a contractor disagrees with system is demonstrated to be satisfactory in a partic-
a part of the assessors' findings, the contractor may ular subset of the DOELAP irradiation categories,
request that the Performance Evaluation Program If a system has not satisfactorily demonstrated com-
Administrator review and reverse the findings in pliance with the test criterion in a particular subset
question. A further appeal may be directed in writ- of categories and if a remedial action plan is initi-
ing to the Appeals Board if the assessors' findings ated, the accreditation process may continue in all
are upheld. When out-of-calibration apparatus is other categories,
cited, the apparatus should not be used until correc. The contractor has the responsibility to inform
tive action has been completed. Any deficiencies the Performance Evaluation Program Administrator
noted for corrective action are reviewed during sub- whenever any changes are made in dosimeters or
sequent onsite visits and technical evaluations. processing techniques. The contractor must provide

evidence supporting a conclusion that the system is
4.3.6 Monitoring Visits In addition to regularly technically equivalent to the accredited system. The
scheduled onsite assessments, assessors may be Performance Evaluation Program Administrator
assigned to make monitoring visits at any time dur- with the Oversight Board's approval makes a deter-
ing the two-year accreditation period. Monitoring mination of technical equivalence. If they decide the

14
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changed dosimeters or techniques are not techni- The Performance Evaluation Program Adminis-4

; cally equivalent, the accreditation does not cover trator will recommend approval or disapproval,
the dosimeters or techniques. They must be fully ~ The justification with the recommendation is for-
evaluated and/or demonstrate a satisfactory warded to the Oversight Board for action. The

j dosimeter performance 'in accordance with contractor may request a review of the results by
DOELAP requirements before they are covered, the Appeals Board. If the current dosimetry sys-

If a change in the type or quality of radiation tem is not ad:quate, the contractor may: (a) apply
fields occurs, or is anticipated, the contractor to accredit either the current system, a new sys-

. i
4

shall inform the Performance Evaluation Program tem, or a supplemental system including the new,

i Administrator. The contractor shall also justify radiation field (s), or (b) obtain dosimetry services ]
'

either that the existing accreditation is adequate, from a DOE contractor currently accredited fori

j or that additional accreditation testing is required, the radiation field (s) involved.
1
'

4

1
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5. EXCEPTIONS

DOELAP excepts some B Clause contractors contracts). In these cases, the B-Clause contrac-
from these requirements. These B-Clause con- tor may choose to obtain accreditation from
tractors do not perform in house dosimetry and either DOELAP or NVLAP. Field offices may
do not routinely report significant doses apply for additional exceptions to the
received by personnel (e.g., small university HQ DOELAP Administrator.

.
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APPnNDIX A,

!

| DEPARTMENT OF ENERGY
| APPLICATION FOR ACCREDITATION IN PERSONNEL DOSIMETRY1 ,

|

|
1. DOE site or facility

2. DOE Field Office

3. Other DOE facilities using your personnel dosimetry services (specify dosimeter designs and applicable

categories required). )

1

1

.

.

4. Vendor identification, if outside vendor used:
|

5. Name of authorized representative of management for DOELAP accreditation

.Name
'

Title

Department

Contractor

Address
Street or PO. Box City State Zip Code

Telephone

!

|

21
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6. List all dosimeters, by name and model number, for which accreditation is sought and place an (x)

under each dosimeter listed, opposite the appropriate category (see DOELAP Handbook and DOE
Standard for a detailed explanation of each category).!

Dosimeter Designation
Category

aI. Iew Energy Photon (High Dose) I

bII. High-Energy Photon (High Dose)

1

i Illa. 14w-Energy Photon '

illB. Low Energy Photon (Plutonium)

IV. High-Energy Photon

_

VA. Beta

VB. Beta (Uranium)

VC. Beta (Special)C

VI. Neutrond

a. Automatically entered if entered in Category !!! A or !!!B.

b. Automatically entered if entered in Category IV.

c. Please specify whether a high energy beta source ("Sr/*Y) or a low energy beta source (%) more nearly approximates the
beta spectra of your facility.

d. Please specify one or both of the neutron sources. Use only the source (s) that more closely represent the energy spectra found
in the occupational environments covered by your service. If the energy spectra vary significantly, both sources may be necessary.
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NOTE: If a dosimeter is entered in two or more single categories (III-VI), it is automatically entered
into all of the appropriate mixture categories (VII). A combination dosimeter with physically separate
parts should be listed as one dosimeter. A separate neutron dosimeter should be considered part of a
general beta-gamma-neutron dosimeter and submitted together with the beta-gamma dosimeter to the
neutron / photon mixture categories. The Performance Evaluation Prpgram Administrator willinform
you of the required number of dosimeters to be submitted for each of the three irradiation periods.

7. Which of the dosimeters listed in the table above are currently in use? Planned for future use? Under
study? (No additional information is required for dosimeters under study.)

8. For each dosimeter listed in the preceding table, describe important design features, including: type of
dosimeter material, type of badge or dosimeter holder used, dosimeter placement inside the holder,
and type and arrangement of absorbers. Diagrams are helpful. (Proprietary information should not be
included.)

9. For each dosimetry system listed in the table, attach a short statement to justify not seeking
accreditation in any of the listed categories.

10. For each dosimeter, state whether it is processed in h i a commercial laboratory, or in another
government facility,

11. Describe in-house dosimeter processing, including readout apparatus and procedures and protocols for
the handling, storage, and preparation of dosimeters. Indicate whether processing is manual or
automatic. Indicate procedures that may differ for different categories /

12. If an angular dependence study of dosimeter performance and a determination of the lower limit of
detectability have been performed, results should be included with this application if not, results will
be required prior to the granting of accreditation (see DOE Standard for the Performance Testing of
Personnel Dosimetry Systems).

13. If field calibrations of dosimeters are used to determine occupational exposures, the dosimeter
calibration documentation for each field type should be included with this application.

I hereby authorize this application and attest that all statements made are true, complete, and correct to
the best of my knowledge and belief and are made in good faith.

Authorized Representative:

Printed Name -

Signature

Title

Date

By authorizing this application you affirm that you are aware that if accreditation is granted to your
organization, the accreditation applies to dosimetry processing services using the specific dosimeter
models/ types in the categories requested and using the processing techniques that were used to demonstrate
satisfactory performance in accordance with the DOE S andard. You will be expected to use the same
dosimeter (s) and techniques in the normal processing activities you perform.
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If any changes are made or deviations occur in these dosimeters or techniques, it will be the responsibility
of your organizat, ion to provide evidence that such changes lead to results that are technically equivalent to
the accredited processing activities. Determination of technical equivalence will be made by the DOE
Oversight Board. j

1

If the changes or deviations to the dosimeters or processing techniques are not considered to provide
results that are technically equivalent, the new dosimeters and/or techniques will not be covered by the
accreditation until they have been fully evaluated and/or their performance has been demonstrated in
accordance with the DOE Standard.

In authorizing this application you declare that you commit the applicant contractor to:

Be examined and audited, initially and on a continuing basis during the accreditation period*

Permit the onsite assessors to review and examine records or other documents required by thea

DOEL AP Handbook

Maintain compliance with applicable handbook criteria*

Participate in proficiency testing programs that may be required for maintaining accreditation.*

Field Office Review: (to be completed before application is submitted)

Printed Name

Signature

Title

Date

,

e
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APPENDlX B

CRITERIA FOR ONSITE ASSESSMENT

.

The site assessors are given considerable latitude 9. An independent organizational relationship
in evaluating a contractor's personnel dosimetry must exist between dosimeter processing and,

program. To help each contractor receive a fair other contractor activities.-

assessment, the assessors are provided with this list 10. A designated individual must exercise the'

of criteria covering the main points of a good pro- authority to assign processing tasks and to;

gram. ensure timely dosimeter processing.
11. The responsibility for major equipment main-

'

tenance, calibration, and servicing major
General equipment must be clearly assigned.

12. Assigned. staff members must be knowledge.
able about dosimeter processing equipment

The contractor shall have the latest versions of and competent in performing assigned process-

the processing protocols, dosimeter specifications, ing tasks.'

; quality assurance manual, and other related docu. 13. The QA manual mu.<t describe practices for

ments (equipment manufacturer instructions, etc.) ensuring staff member competency.

available at the facility. The latest version of these 14. The QA manual must describe the training
documents must be used in conducting all routine program to prepare staff members to conduct
processing. processing protocols.

15. The QA manual must have provisions for
j retraining assigned staff members when proto.

Personnel cols are revised.
16. The competency of staff members should be

verified annually, through one or both of these
metWs:1. The functional organization must be consis- ,

Observation of the conduct of processing*
tent with the current organizational chart for

protocols by technically qualified individ.
the personnel dosimetry program.| : ""I82. The qualifications of the individual who has

* Written examinat. ion based on the process-technical responsibility for the personnel
Ing protocols.

dosimetry program must be consistent with the
17. A rec rd of the dates and findings of compe-

! position description.
tency miews nmst be avaHaW for miew.'

3. The individual who has technical responsibility
18. Specialized skills required to conduct all proc-must generally exhibit adequate technical

knowledge and management control for per- essmg protocols must be documented. The
-

training program for individuals who conductsonnel dosimetry.
4. The individual who has technical responsibility the protocols rnust include these skills. In addi-

must ensure all dosimetry data are approved, tion, the traimns must include:

5. The qualifications of the individual responsi. A period of close supervision until compe-*
4

tency is demonstrated
,

4 ble for personnel dosimetry quality assurance
A mechanism to evaluate and inform staff*

(QA) must be consistent with the position
description. members of the adequacy of their per.

6. The responsibility for maintaining and revising formance in conducting assigned process-

the QA manual must be clearly assigned. ing protocois

7. All personnel dosimetry program staff mem- A mechanism to retrain periodically and to*

bers must be familiar with and implement the correct any deficiencies in performance

documented quality control program. be' ween the retrainings.

8. Communication between technical and super. 19. Agreement between assigned processing

visory staff members must be adequate. responsibilities and the technical areas

1
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; addressed in the training program must be 11. Calibration and verification records for major
apparent. equipment used in dosimetry processing must

20. A record of training courses completed by each include
staff member must be available for review. Equipment name or description*

Manufacturer's name*

Model, style, serial number, or other iden-*

Equipment and Facilities tifying mark
,

Identification of all equipment variables*

requiring calibration or verification
1. A list and description of the facilities and Range of dose measurements for calibra-*

equipment used in all the processing protocols tions
Allowable error (taking into considerationfor which accreditation-is requested must be *

available in the laboratory. The list allows the instrument tolerance) to coincide with the
facilities and equipment to be correlated with requirements of each processing protocol

Schedule for periodic calibrations, includ-calibration records. *

2. Dosimetry readout equipment appropriate for ing calibration / verification date
Date and result of last calibration /the dosimetry system must be available. *

3. When an annealing oven or furnace is neces. verification, including assessed uncer-
sary, it must be reserved strictly for dosimeter tainty of measurement

annealing. Identification of staff member or position*

4. There must be a method for securing and main, re5Ponsible for equipment calibration, or

taining the resources required for the process, |dentity of external service performing cal-
ing activities for which accreditation is ibration

Identity of reference standard and how the*requested.4

5. Procedures should be established to bring individual dosimetry data relate to
backup equipment into routine service, repair national standards or to nat,onallyi

equipment on a rapid-response basis, and/or accepted measurement systems,

use the services of another DOELAP- 12. The calibration of equipment must be verified

accredited contractor. Such procedures ensure at regular intervals. These intervals are deter-
,

continuity of service when personnel or dosi- mined by equipment type, manufacturing,

metry systems fail to perform within the con- Spechadons, accumdad staMty data, or
some other reasonable plan. In all cases, theg ,;

6. Dosimetry processing equipment must be iden- processor must demonstrate the reliability of.

the areasurements performed.tified well enough to permit correlation with
,

13. Duties are assigned for all processing equip-
calibration records.

ment maintenance and for routinely verifying
7. Adequate controls must be in place to ensure

.

all equipment is in proper working order,
equipment performance at the levels of preci-
sion and accuracy the contractor defined in
each processing protocol. The operating proce- Quality Assurance
dures to be implemented when the equiprnent '

fails to meet these criteria must be docu.
. mented. 1. Technicians must be familiar with and imple-

8. To help evaluate the stability of equipment per- ment the documented quality control program,
formance, records of preventive maintenance 2. The. quality control program must be orga.
and repairs must be available for each piece of nized to assess the variability of test results
processing equipment. among staff members.

9. Service contracts or an in house capability to 3. The supervisor must examine audit results,
maintain equipment and stock parts must be Action must be taken to correct any deficien-
adequate to ensure continuity of equipment cies.
operation. 4. Records of the laboratory's participation in

- 10. Environmental parameters in the processing intercomparison programs or external mea-
facility, including background radiation, must surement assurance programs must be consist-
be measured and recorded. ent with practices defined in the QA manual.
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5. If processing is conducted in multiple locations 7. Documented procedures must be used to ver-
within the processor's facility, the processor ify:
must perform comparative tests to assess the Filter materials are consistent with the*

consistency of dosimetry data, dosimeter design,

6. The documented QA system must clearly Filters are properly placed in dosimeters.*

describe records kept and practices followed. 8. A procedure must be established to verify;

These records and practices must cover the dosimeter holders meet required specifica-
, process from the point of dosimeter receipt tions.
i through to the final delivery of data to the user. 9. The QA manual must document procedures
"

7. Records of any deviation from the use of docu- for handling dosimeters before they are issued.
mented processing procedures, equipment, or 10. Dosimeters placed in service must be checked |3

: facilities must be kept to show no degradation according to a defined schedule or frequency to i

! of performance occurred. ensure all necessary components are in place. i

|- 8. The QA program must incorporate external 11. A screening procedure must be used to ensure |

; checks, including: that dosimetry materials (sensitive elements)
Processing controls (e.g., light source are consistent with the dosimeter design. The' *

readings, microprocessor controls) procedure must include phosphor type and.

Blind-audit dosimeters sensitivity.*

Unexposed dosimeters. 12. The identification system must be adequate to*

9. A comprehensive record of processing activi- ensure the correct identification of both
ties (i.e., a dated log) must be maintained. This demountable (nonfixed) and fixed thermolu-
record must contain sufficient identification to minescent (TL) elements. The system must

} allow correlation with calibration / verification also identify the association of each TL ele-
and control system records. This record must ment with a position or filter in the dosimeter.'

' be available for inspection in the processor's 13. The same dosimeter type or model and sensi-4

facility. tive elements used during proficiency testing
must be used to assess occupational exposures.

,

14. Information available concerning processedt

Dosimeters dosimeters should include:
,

,

'

Radiation type*

Dose definition (terminology)*

General Criteria * Responsibility for handling the dose of
record

1. Practices for receiving, handling, and storing Calibration procedures used in dose deter-*

dosimeters must be consistent with provisions mination
in the QA manual. Quality control*

2. A positive system for identifying and tracking Special processing procedures to be used as*

all dosimeters must be in use, part of the dosimetry service
3. A satisfactory acceptance criterion for all Directions for handling and using back-*

dosimetry material must be established. The ground control dosimeters

criteria must be documented in the QA man- Identifying anomalies noted during pro-*

ual. cessing.
4. Sufficient information must be contained in 15. A person must be assigned responsibility for

the dosimeter identification code to allow cor- the receipt of in-service and background con-
relation with the record system used in process- trol dosimeters. There must also be a proced re
ing. to cover this. The procedure must include:

The individual dosimeter identificauon,5. The dosimetry system documentation must *

include a design specification. The specifica- the dosimeter type, and the appropriate
tion must show the minimum and maximum processing protocol to be followed

Identifying and coding internal and exter-exposure level the dosimeter can record during *

routine processing. nal control dosimeters
A mechanism for tracking an individual6. A procedure for checking the proper assembly *

of dosimeter cards and/or film packets must be dosimeter and/or sensitive element
documented. through the processing cycle

29



_ _ _ _ _ _ _ . - _ _ _ _ .~ _ . _ _ . _ _ _ _ -._ _

l
|e

,

.

.

A mechanism for identifying dosimeters* Annealing cycle*

that have not been returned by clients for Recognition and resolution of equipment*

processing failure.
A method for screening dosimeters or TL 7. Procedures for loading and unloading the TL*

elements for significant contamination reader must be implemented as documented.
,

prior to readout 8. The processing protocol must include review , |
A method for identifying mishandled ing selected dosimetry data during the readout* '

background control dosimeters. cycle.
16. The location of dosimeters within the labora. 9. Before they are issued, TLDs or phosphors

tory must be documented. must be subject to an adequate annealing
17. Environmental parameters, including back- cycle. The annealing cycle must be reproduc-

ground radiation, m'ust be monitored in dosi- ible regarding time, temperature, cooling rate,
meter storage areas to ensure adequate storage humidity, and light.
conditions. 10. Background readings must be checked accord-

ing to an established procedure before TLDs
Thermoluminescence Dosimeters (TI.Ds) are issued.

11. Precautions must be taken to minimize the
1. Equipment for reading out and annealing TL exposure of light-sensitive TL materials to

elements must be appropriate for the system. light.
2. A written procedure must exist and responsibil- 12. Precautions must be taken to avoid the con-

ity must be designated for establishing and tamination of TL elements (e.g., by chalk,
checking appropriate instrumentation operat- dust, grease, or any radioactive material).
Ing conditions. This check may include the foi- 13. Loading sensitive elements must be carried out
lowing: in a well-defined order. Loading procedures

Reproducible positioning of the TL ele- must prevent confusion in handling visually-*

ment in the reader similar elements of different TL materials and
Stabilization against voltage change or contamination of TL materialin powder form.*

drift in dark current when applicable 14. 'Ib prevent damage or unknown exposure dur-
Reproducible heating cycle that ensures ing transit, TLDs must be suitably packaged*

readout of a consistent fraction of relevant for issue to users.
stored energy 15. TL material fading under normal conditions
Glow curve output must be documented and accounted for over*

Inert-gas purging the period of intended use.*

Digital readout. 16. The TL material for each. dosimeter type or*

3. A method for removing sensitive elements model must be capable of withstanding heat
from the dosimeter case must be documented treatment required in the dosimetry process.
and implemented. The method must preclude
losing information from the sensitive element. Film Dosimeters

4. The operation and stability of TLD readers
must be checked at least daily using pre- 1. An acceptance procedure must be in place to
exposed dosimeters or light sources. Records verify film as received meets the manufactur-
must indicate that no dose measurements are er's specifications. It must further verify the
made until equipment conditions have stabi- film's expiration date is beyond the anticipated
lized, time of use and processing.

5. Sufficient measurements must have been made 2. Equipment, facilities, and materials must be
to establish the relationship between the TL adequate to support the film processing opera-
emission-dose characteristics and the conver- tions for which accreditation has been
sion factor. The conversion factor is used to requested.
convert instrument reading to dose equivalent. 3. Film-processing darkroom (s) must be

6. Technicians must understand operating condi- temperature-controlled and have properly
tions and critical functions of TLD processing installed safelights. They must either use incan-

,

equipment, including: descent lights or be able to demonstrate nonin-
Heating / temperature cycle candescent lights do not affect the dosimeter*

Inert-gas purging results.*

30

.

_ - _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
-



. . __ _ _ _ _ .-__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ m - _._ - . __

*

|
-

. .

. . .
.

4

1 .

4. Safelights used in darkrooms must be tested at 15. As a minimum, the contractor must follow the
prescril ed intervals. Testing shall measure the film manufacturer's recommendations when?;

'
fog level of exposed films. Exposure shall be at adopting chemistry and processing conditions

'

the normal working distance from the safe- in the processing protocols.
4

,

lights for a period comparable to the maximum 16. Before it is issued, film must be stored
| processing time.

unopened. The storage location must be cool,
5. Precautions must be taken to prevent acciden- dry, free from chemical vapors or other delete-

a

tally exposing the films to light while they are rious agents, and have low background radia.
being processed.

- tion.
-

6. Processing chemicals must be dated and prop- 17. Film must be current, it must be stored so as to,

; erly stored. A procedure must exist for their
reduce buildup of density due to natural back-

; disposal when their shelf life expires. ground radiation and/or deterioration with
j 7. Thnks and equipment that hold or are exposed ,g,,
; to processing solutions must be chemically

18. Before film is issued, its emulsion lot number
i I"'" '

must be noted and each lot must be tested.8. The equipment must be capable of measurm.s;

film denstties equivalent to an optical density Testing shall check that the fog level, dose den-
,

of 0.01 to 5. Resolution shall be i10% or sity, and spectral characteristics are satisfac-
!.

10.01 density units, whichever is greater, and tory.

the equipment must be adequate to support the 19. To prevent damage or unknown exposure dur-
| workload. Ing transit, film dosimeters must be suitably
| 9. Records must demonstrate the accuracy and packaged forissue to users.

| reliability of allinstruments used to determine 20. Records must show that temperatures and
i the gross density of specimen, and control. times for development, stop bath, fixing,
j films. washing, and drying are reproducible and con-
| Densitometer performance must be sistent with processing protocols.4

! checked for consistency before use. 21. Developer / fixer solutions must be kept covered
; Densitometers must be calibrated at the to reduce oxidation and exclude contamina-*

: most frequent of these threeintervals: tion.
I

As the manufacturer recommends 22. During development, the developing solution-

Biannually mt'st be agitated to provide for the uniform.

As directed in the processing protocol. development of all film.-

! 10. Films must be removed in the darkroom and 23. Procedures must be documented and followed
. loaded in identifiable order in film racks for to allow the appropriate time lapse between
! processing, preparing developer and fixer solutions and

11. Through quality control films, the dose density using them. They must also dodument and fol-
characteristics of each film emulsion batch low the time lapse for discarding or replenish-
must be established. A known relationship ing these solutions according to hosv long they,

| with the master algorithm for the dosimeter are used or how many films are processed,
i model must also be established. 24. If a stop bath is used, procedures must be doc-
| 12. Quality control films of the same emulsion lot umented and followed for using and renewing;

must be included in each processed batch. The it.| quality control films should be exposed to 25. Fixing procedures must be documented. They
} known doses that adequately check the shall be implemented according to the manu-
, ' response curve of the dosimeter type. They facturer's recommendations,
i must be positioned at the beginning and end of 26. Washing procedures after fixing must be as
j each processing batch and at intervals as

documented.'

defined in the processing protocol.
27. The temperature difference in adjacent pro-

; 13. At least two unexposed films of the same emul-
cess ng solutions must not exceed 3*C.

j sion lot must be included in each processed
28. Records must indicate the apparatus used to

j batch.
dry film does not exceed the appropriate drying14. Processing control films must be ver.fied asi

i

i meeting control hmits before routine process- temperatures. Drying tempers,tures must be

mg activities are amtiated. documented in the processing protocol. ,

i
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29. After processing, films must be stored so they allow correlation with calibration / verification
may be retrieved without damage to the emul- and control system records. This record must
sion, be available for inspection in the processor's

30. Films must be examined for nonuniform black- facility.
,

ening. A special measurement procedure n.ust 4. When any devdion from using documented
be defined for those showing significant non- processing procedures, equipment, or facilities
uniform blackening. occurs, records must show performance

31. All measurements made must be recorded with remained satisfactory during the period in
,

film identification codes. which the deviation occurred. J

32. 'llrack detectors must be evaluated using optical 5. The individual technically responsible for ,

or counting equipment appropriate for the dosimetry processing or his/her assigned rep-
anticipated macro- or microscopic track resentative must give final approval of dosime-
dimension. try data. This person must also make decisions

regarding questionable data.

Calibration 6. The algorithm must be satisfactorily docu-
mented to indicate its validity for dose interpre-
tation. Documentation must indicate:1. Calibration and verification oractices for

The algorithm was created and tested using*
dosimetry systems must be outlined in the QA

fundamental data that are retrievable.manual. The manual must identify the calibra- ,

'

**# et pes n an ac a o
surem n a s r nce progt su .

the dose interpretation to the dosimeter.2. Dosimetry systems tnust be calibrated to
* Process controls were considered and doc.known doses from radioactive sources or umented when the algorithm was devel-

radiation-generating machines. The calibra-
tion facility radiation fields must be measured

* attributes and limitations of thewith calibrated mstruments. Instrument cah. ;g g
brations must be traceable to national stand- 7. Computational models or algorithms for cal-
ards or based on the measurement of activity

culating dose from raw data must be adequateof a source in the latter case, the source must
79,, ,, g;

be traceable to primary radiation standards.
8. All processing protocols must be audited to

Care must be taken to maintain a standard
ensure no degradation of performance occurs.

8 "* 8' *** 'Y' 9. Each processing protocol must provide for3. Calibration protocols used must be appropr.i- ; ; g; ,;
ate for the sources of radiation at the facility

dosimet6rs must have a predetermined rela-
ti nship to the primary calibration dosimeters

4. he ener y re nse of each t or model of
dosimeter must be characterized by calibrating f u a le sources must be used to irradiateeach model for all appropriate radiation cate-

the quality control dosimeters.
gories. The dosimeter response must be deter-

Records must indicate good reproducibil-*
mmed over the exposure range for which it is to

; 79 ;g g;
"5 * Evaluation of the quality control data*

,

must be outside the control of the process- |

Processing ing technician. |
The contractor must have determined how |*

1. The processing protocol must be documented frequently blank and quality control j
in sufficient detail that it can be followed by a dosimeters shall be used. This determina- )
competent technician. tion must be based upon the total number

2. All processing personnel must adhere to proc- of dosimeters processed, equipment stabil-
essing procedures defined in processing p4oto- ity, the type of quality control checks used,
cols. or other suitable means.

3. A comprehensive record of processing activi- 10. The dose of quality control dosimeters must be
ties (i.e., a dated log) must be maintained. The determined either from measurements using a
log must contain sufficient identification to transfer standard quality instrument or by

32
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calibration from a source of known activity. 2. The dose report must include:
Instrument calibration and the activity of the Name and address of processor, if differ-*

!source must be directly traceable to primary ent from contractor
standards. Name of contrac'or*

11. A procedure must exist for a detailed review of
Pertinent dates a d the identification ofa

data produced between the last successful qual- dosimeters, including processor and con-
ity control dosimeter and the first quality con- tractor identification codes, if appropriate-
trol dosimeter failing to meet control limits.

An explanation of any deviation from rou-.

12. Dose measurements must be identified and tine processing procedures if the deviation
recorded at the time of measurement. could affect the reported dose

13. The useful dose range for the dosimetry system
The signature of or a reference to the per-*

must be established and documented in each
radiation category ofinterest. son having technical responsibility.

14. Control limits to accept dose measurement
data from in-service dosimeters must be
def' ed and implemented.m Testing !15. The techmcal director or a designee must
review dosimeter data for anomalies before
reporting the dose.

1. Protocols for proficiency testing in accordance
with the DOE Standard must be defined. TheyReports must be consistent with routine processing pro-
cedures.

1. The QA manual must outline practices for 2. A written test plan for each radiation category
handling and resolving contested dosimetry for which accreditation is sought must be avail-
data and test reports. able to the processing staff.

.

.
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i P.O. Box 5400, Albuquerque, NM (15) I

.|
,

|Carleton D. Bingham, Director R. C. Baker Head '

U.S. Department of Energy, Environmental Control Department, !Chicago Operations Office, Paducah Gaseous Diffusion Plant, )
,

) - New Brunswick Laboratory, Martin Marietta Energy Systems,
|~

9800 South Cass Avenue, Argonne,IL inc., P.O. Box 1410, Paducah, KY !
[

; Ronald D. Duncan, Solar Energy W. T. Mee, Superintendent |'
Research Institute,1617 Cole Radiation Safety Department Y-12 |Blvd., Golden, CO Plant, Martin Marietta Energy Systems, ' !

. Inc., P.O. Box Y, Oak Ridge, TN
\ -

i S. R. Elliott, U.S. Department of B. G. Roach, Head -

; Energy, Nevada Operations Office. Health and Safety Office,
; P.O. Box 14100, Las Vegas, NV Oak Ridge Associated Universities,
.

'

).
P.O. Box 117, Oak Ridge, TN 1

e

i J. D. Moroney III, U.S. Ed Wagner, Head
} Department of Energy, Nevada industrial Hygiene and Health Physics ;

)

Operations Office, P.O. Box 14100, Department, Goodyear
1

j Las Vegas, NV Atomic Corporation, i

j P.O. Box 628, Piketon, OH
l

; Biliy Smith, Reynolds Electrical & W. C. Borden, Manager
j' Engineering Co., Inc., Environmental Safety and Licensing Group, i

j Sciences Division, P.O. Box 14400, FUSRAP Project, Bechtel National,
; Las Vegas, NV inc., P.O. Box 350, Oak Ridge, TN

Arden Bicker, Manager Howard Christiansen, Manager
: Environmental Sciences Dept., ' Environmental and Radiological

| Nevada Test Site, Mercury, NV Safety, Westinghouse Materials

3 Company of Ohio, P.O. Box 398704,
Cincinnati, OH '

T. M. Jelinek, Chief F. G. Van Loocke, Health, Safety and.

Health Protection Branch, U.S. Security, RMI, Extrusion Plant,
Department of Energy, Oak Ridge P.O. Box 579, Ashtabula, OH
Operations Office, P.O. Box E,
Oak Ridge, TN

:

1
D. B. Howard, U.S. Department of Werner F. Furth, Director4

Energy, Oak Ridge Operations Office, Environmental Safety and Health,2

P.O. Box E, Oak Ridge, TN Martin Marietta Energy Systems, Inc.,
j - P.O. Box X, Oak Ridge, TN
, .
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David Duncan, Head R. E. Gerton, U.S. Department of
*

Industrial Hygiene and Health Physics Energy, Richland Operations Office,
Department, Oak Ridge Gaseous 825 Jadwin Avenue, P.O. Box 550,
Diffusion Plant, Martin Marietta Richland, WA
Energy Systems, Inc.,
P.O. Box P, Oak Ridge, TN

Dennis C. Parzyck, Environmental Eric Erickson, U.S. Department of
and Occupational Safety Division, Energy, Richland Operations Office,
Oak Ridge National Laboratory, 825 Jadwin Avenue, P.O. Box 550,
Martin Marietta Energy Systems. Richland, WA
Inc., P.O. Box X, Oak Ridge, TN

J. M. Selby: Pacific Northwest Norris D. Johnson, E. I. DuPont
Laboratory, P.O. Box 999, deNemours, Savannah River Plant,
Richland, WA (5) Aiken, SC

J. J. Fix, Pacific Northwest T. L. Collins, Manager
Laboratory, P.O. Box 999, Knolls Atomic Power Laboratory,
Richland, WA tJ.S. Department of Energy,

P.O. Box 1072, Schenectady, NY

P. L. Roberson, Pacific Northwest A. C. Davis, Manager
Laboratory, P.O. Box 999, Bettis Atomic Power Laboratory,
Richland, WA (5) Westinghouse Electric Corporation,

P.O. Box 79, West Mifflin, PA

C. D. Hooker, Pacific Northwest C. K. Gaddis, Manager
Laboratory, P.O. Box 999, Pittsburgh Naval Reactors Office,
Richland, WA P.O. Box 109, West Mifflin, PA

L. G. Faust, Pacific Northwest A. Richardson, EPA Office of Radiation
laboratory, P.O. Box 999, Protection, Criteria & Standards
Richland, WA Division, AW-460,401 M Street, SW,

Washington, DC

J. T. Davis, U.S. Department of J. T. Lewis, Center for Dev. & Radiol.
Energy, San Francisco Operations Health, Office of Health Physics,
Office,1333 Broadway, Oakland, CA HFZ-60, Rm. Chap. 332,5600 Fishers

Lane, Rockville, MD

Phil Hill, U.S. Department of J. C. Villforth, Director
Energy, San Francisco Operations FDA Bureau of Radiological Health,
Office,1333 Broadway Oakland, CA Rockville, MD

T. Jordan Powe:1, Lawrence Livermore R. Colle, National Bureau of
National Laboratory, L380 Building Standards, Gaithersburg, MD
255. P.O. Box 801, Livermore, CA

Nathanial A. Greenhouse, E. H. Eisenhower, Office of Radiation
Building B75B, Lawrence Berkeley Measurement, National Bureau of
Laboratory, Berkeley, CA Standards, Gaithersburg, MD
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i Don Busick, Stanford Linear R. Loevinger, National Bureau of
'

Accelerator, P.O. Box 4349, Standards, Gaithersburg, MD,

j Stanford, CA
4

Bob Tuttle, Rockwell G. Ehrlich, National Bureau of
International. Rocketdyne Standards, Gaithersburg, MD.

Division,6633 Canoga Ave.,
Canoga Park,'CA

D. N. Bridges, U.S. Department of R. B. Schwartz, National Bureau'
Energy, Savannah River Operations of Standards, Building 235,

; Office, P.O. Box A Aiken, SC Gaithersburg, MD
1
: Paul Matthews, U.S. Department of E. H. Doleck, Building 201,

Energy, Savannah River Operations Argonne National Laboratory,4

Office, P.O. Box A, Aiken, SC 9700 S. Cass Avenue,
3

Argonne, IL
4

| R. E. Alexander, Chief L. F. Phillips,
! Radiation Risk Assessments and Building 535A,.

{ Management Branch, Office of Brookhaven National Laboratory,
; Nuclear Regulatory Research, Upton, NY

U.S. Nuclear Regulatory Commission,
i Washington, DC
,

4 A. Brodsky, U.S. Nuclear D. J. Thompson, Sandia National
Regulatory Commission, Wilste Laboratories, Organization 3313,

'

Bldg., MS-1130 SS,7515 Eastern P.O. Box 5800,
Ave., Silver Spring, MD Albuquerque, NM

L. K. Cohen, Office of Inspection D. G. Vasilik,
& Enforcement, U.S. Nuclear Los Alamos
Regulatory Commission, National Laboratory,
Washington, DC P.O. Box 1663,

Los Alamos, NM

L. J. Cunningham, Operating R. B. Falk,
Reactor Programs Branch, Division Rockwell International,
of Inspection Programs, U.S. P.O. Box 464,
Nuclear Regulatory Commission, Golden CO

- Washington, DC

M. V. Federline, Office of G. W. Campbell,
Executive Director for Operation, Rockwell International,
U.S. Nuclear Regulatory P.O. Box 464, Golden CO
Commission Washington, DC

K. R. Goller, Division of Rad. J. R. Cortez, Los Alamos
Prog. & Earth Sciences, U.S. Nuclear National Laboratory,
Regulatory Commission, P.O. Box 1663, .

MS-ll30 SS, Washington, DC Los Alamos, NM
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R. E. Minogue, Director J. h. Elliot, bwrence Livermore
Office of Nuclear Regulatory National Laboratory,
Research, U.S. Nuclear Regulatory P.O. Box 808, Livermore, CA
Commission, Washington, DC

R. B. Neel, U.S. Nuclear Regulatory C. L. Graham, Lawrence Livermore
,

Commission, Wilste Bldg., MS-Il30 SS, National laboratory,
7515 Eastern Ave., Silver Spring, MD P.O. Box 808,

Livermore, CA

L. C. Rouse, Chief R. M. Hall, E. I. DuPont
Advanced Fuel and Spent Fuel deNemours & Co.,
Licensing Branch, Division of Savannah River Plant, Aiken, SC
Fuel Cycle & Material Safety,
U.S. Nuclear Regulatory Commission,
Washington, DC

J. M. Aldrich, HS&E, R. Lawrence, West Valley
*

Building 123, RockwellInternational, Nuclear Services
P.O. Box 464, Golden, CO P.O. Box 191

Rock Springs, Rd., West Valley, NY

R. E. Wood, Acting Asst. Mgr. W. Nees
Environmental, Safety & Health Programs United Nuclear Corp.
U.S. Department of Energy P.O. Box 14000
Idaho Operations Office Grand Junction, CO
Idaho Falls, ID

G. C. Bowman J. J. Volpe
U.S. Department of Energy Westinghouse Electric Corporation
Idaho Operations Office P.O. Box 2068
Idaho Falls, ID Idaho Falls, ID

T. F. Gesell, Chief C. D. Sorensen
Dosimetry Branch EG&G Idaho, Inc.
Radiological and Environmental P.O. Box 1625
Sciences Laboratory Idaho Falls, ID
U.S. Department of Energy
Idaho Falls, ID (50)

R. D. Carlson C. S. Abrams
Dosimetry Branch Argonne National Laboratory
Radiological and Environmental Idaho Site
Sciences Laboratory P.O. Box 2528 .

U.S. Department of Energy Idaho Falls, ID
Idaho Falls, ID
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p %- UNITED STATES |
g j NUCLEAR REGULATORY COMMISSION*

* WASHINGTON, D.C. 2055 & 0001

% ' * * * * #' November 26, 1996
k !; _ , , ,

MEMORANDUM T0: Frank A. Wenslawski. Chief
Materials Branch
Walnut Creek Field Office RIV

FROM: Josephine Piccone. Chief
Operations Branch
Division of Industrial nd Medical

Nuclear Safety. NMSS

SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS

I am responding to your technical assistance re
1996, regarding the request by EPA Las Vegas, quest (TAR) dated September 27 I

to continue the exemption from :

10 CFR 20.1501(c) that is in their current license. The license is due for
renewal, and WCF0 questioned whether the exemption should be carried into the
new license. Under the exem] tion. EPA Las Vegas, would use personnel
dosimetry accredited under t1e Department of Energy's (DOE) DOELAP program,
rather than the NVLAP program, as required by 10 CFR 20.1501(c).

In Headquarter's response to the original TAR. dated July 10. 1996, on the
same subject, we indicated that EPA should be granted the exemption in their
new license only if they provided adequate justifications for such an action.
One of the justifications that would be considered acceptable was inordinately
high financial burdens involved in obtaining NVLAP accreditation.

EPA. Las Vegas, has subsequently provided additional material in support of
their exemption request. In that material, they indicated that the dosimetry
is used predominantly in association with DOE activities. EPA also noted that
providing external dosimetry for DOE in the areas around the Nevada Test Site,
inclLding both environmental and personnel TLDs requires DOELAP
accreditation, and that the performance testing criteria for DOELAP exceed
those of NVLAP. and therefore accreditation under DOELAP is preferable for
maintaining a higher standard of quality assurance and control. In addition.
EPA indicated that obtaining accreditation under NVLAP would cost them an
estimated $10.000.

The unique combination of circumstances in this case, namely the fact that the
licensee is already accredited under DOELAP. the high cost of the changes
needed for accreditation under NVLAP as well as the accreditation fees, and
the close association with DOE operations at the Nevada Testing Site, make
granting the exemption the most appropriate course of action at this time. It
is therefore suggested that the exemption from 10 CFR 20.1501(c) be
incorporated into the new license.

Attachment: TAR dtd 9/27/96

Contact: Sami Sherbini. NMSS
(301) 415-7902

j



_ _ _ _ _ _ _ _ _ _ -

f LY -cu G|I eep ,
ydw'

F. Wenslawski 2

DISTRIBUTION: (IMNS 5575) EPA. Las Veaas/dtd 11/26/96 f" -

-7
Hard copy
N'RC File Center IMDB r/f
IMNS r/f NMSS r/f
CEstep
PVacca w/ incoming
IMAB r/f w/ incoming

E Mail only
FCostello, RI JJohansen. RI

MShanbacky RI JKinneman, RI
JEnnis. RII
CHosey RII JPotter RII
JMadera. RIII BJHolt, RIII
BSpitzberg, RIV LHowell RIV
BPrange. WCF0 JDelMedico. OE
JLieberman. OE

Hard cooy w/incomina & E-mail
C. W. Hehl. RI
DCollins. RII
CPederson RIII
RScarano. RIV
FWenslawski, WCF0
PLohaus. OSP

G:\IMNS5575.SXS *See previous concurrence

0FC *IM0B *IM08 JMOS, A

NAME SSherbini CHaney J)Phlc[n'e

U l/d.k/"lhDATE 10/18/96 11/19/96 l
C= COPY E= COVER / ENCLOSURE N=NO COPY OFFICIAL RECORD COPY

|

- _ _ _ _ _ - _ _ _ _ _ _ _



. _ . _ __ _ _ _ _ . _ . _ _ . _ . _ . . . _ . - ~ . . _ - _ . . . . _ _ . . _ _ _ _ _ _

.

i

+p# % UNITED STATES4

; t NUCLEAR REGULATORY COMMISSION
'

g
i j j REGION IV
!

D #s xT @ D
*

Walnut Creek Field Office
| '% , , j *# 1450 Maria Lane #

| Walnut Creek California 94596-5368
3

{ September 27,1996
:

i

;

j MEMORANDUM TO: Donald A. Cool, Director
| Division of Industrial and Medical Nuclear Safety, NMSS

[h )
'

FROM: Frank A. Wenslawski, Chief
'

Materials Branch
,

f SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS
i CONTROL 571951
!
; This Technical Assistance Request (TAR) was originally submitted on July 10,1996. The
j issue was whether an exemption from what is now 10 CFR 20.1501(c) can be continued
i when the license is renewed (the license is in timely renewal status).

License Condition 25. currently allows the licensee to use the Department of Energy.

! Laboratory Accreditation Program (DOELAP) rather than the National Voluntary Laboratory
Accreditation Program (NVLAP).

,

I

,

I
i In your response of September 4,1996, you indicated that the exemption should not be l

j renewed unless the licensee provides a sufficiently strong reason for continuing the
exemption. Reasons cited for possible continuation of the exemption included
requirements that the licensee be DOELAP accredited or inordinately high financial burdens.

involved in obtaining NVLAP accreditation. You also stated that the DOELAP accreditation j:
'

would be recognized until it expires, and then NVLAP accreditation should have been
j obtained,

j Upon receipt of your memorandum, Beth Prange of my staff contacted the licensee to
j discuss your concerns, as stated in the TAR response. To document the telephone
: conversation and to formally forward your concerns, a letter was forwarded to the licensee
i on September 12,1996. A copy of that letter is enclosed with this TAR.
i

! In response to the September 12,1996 letter, the licensee submitted the enclosed reply
i dated September 19,1996. That document indicates that EPA Las Vegas is constrained

to be DOELAP accredited by an interagency Agreement. It also states that the anticipated i

costs to become NVLAP certified are on the order of $10,000.00. Further, it is their
contention that the DOELAP criteria are more stringent than those of NVLAP. The NVLAP
accreditation certificate supplied with the response indicates an expiration date of
November 1,1996.

The licensee provided names and telephone numbers of technical staff who can answer
questions regarding the DOELAP accreditation program. We do not object to you
contacting them directly to discuss these matters, although we would appreciate being
kept informed.

- . -. _ - . - - - .
|



. . . _ _ __ _ _ _ _ _ _ . _ _ . .. _ . _ _ . . . _ . _ _ . _ _ . _ _ _ _ _ _ _ _ .

*
, .

4

|. >

1

| Environmental Protection Agency - ~2-

.

Las Vegas, Nevada

4

We are asking you to reconsider their original exemption request, in light of the additional.

information submitted. We recommend that the exemption be renewed. If this is not
possible, please provide the reasoning.

If further information is required, contact Beth Prange at (510) 975-0250, or contact the
licensee representatives directly.

Enclosures:

TAR Form dated September 27,1996
Letter dated September 19,1996
Letter dated September 12,1996
Memorandum dated September 4,1996
Memorandum dated July 10,1996
TAR Form dated July 9,1996
Letter dated July 3,1996
Handbook for the DOELAP for Personnel Dosimetry Systems
DOE Standard Mr the Performance Testing of Personnel Dosimetry Systems
Amendment No. 22 to License No. 27-05861-02

_ ____ _ . . - . . - . - . - . . . _ . . .
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REGIOflAL TECHNICAL ASSISTANCE REQUEST FORM.

.

Date: September 27,1996

Mail or E-Mail to: Donald A. Cool, Mail Stop: TWFN 8FS If E-mail, cc: DAC
,
~ Division of Industrial and Medical Nuclear Safety, NMSS

^

From: Frank A. Wenslawski (FA W) Region IV, WCFO
i Chief, Materials Branch
i .

Licensee: EPA, las Vegas License No.: 27-05861-02
4

Control No. 571951
i

} Letters dated: September 12 and 19,1996, enclosed
1

; O Problem / Issue: The licensee requests renewalof an exemption from what is now 10 CFR
20.1501(c) to allow them to use the Department of Energy Laboratory
Accreditation Program (DOELAP) rather than the National Voluntary
Laboratory Accreditation Program (NVLAP). They have submitted
information to demonstrate that they are required to maintain DOELAP
accreditation, and that it wouldinvolve a significant financialburden to
become NVLAP certified.

O Action Required: Reconsider the licensee's request (originally submitted July 3,1996) and
determine whether the exemption can be continued in light of additional
information. If not, specify the reasoning.

.

} Recommended Action (with revisions): .X. Approve

.

Headquarter Reviewer: (For HQ use)
Regional Reviewer: Beth Prange (BAP1)
Reviewer Code: W1 \*

'

Reviewer Phone No.: (510) 975 0250 FAX No.: (510) 975-0381
'

Request Needed by: 10/21/96i

|

|

1

Form TAR-10 |

9/93
|

l

1
,

__ _
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# S NATIONAL EXPOSURE RESEARCH LABORATORY
P.O. BOX 93478 LAS VEGAS, NV 89193-3478

d . e , .. .,

: 3- - . .

OFFCE OF

September 19,1996 RESEARCH AND DEVELOPMENT

U.S. Nuclear Regulatory Commission
Region IV
ATTN: Beth Prange

Sr. Heahh Physicist (Licensing)
Walnut Creek Field Office
1450 Maria Lane
Walnut Creek, California 94596-5368

Dear Ms. Prange:

This is in response to your letter dated September 12,1996 (refer to mail control number
57951, regarding exemption request, dated July 3,1996), which requested submission of the
reasons our exemption request should be continued.

The Office of Radiation and Indoor Air, Radiation Sciences Laboratory in Las Vegas

(ORIA, RSL - LV) processes dosimeters predominantly associated with U.S. Department of
Energy (DOE) activities. RSL - LV processes dosimeters for eight radiation workers (covered
under NRC license), seven for the ORIA - LV and one for the National Exposure Research
Laboratory in Las Vegas (NERL - LV); for forty-five occupational workers, eleven for NERL -
LV and thirty-four for ORIA - LV. In addition, we act as a back-up to the Nevada Test Site
(NTS) External Dosimetry Personnel Monitoring Program, which includes the Federal
Radiological Monitoring and Assessment Center (FRMAC) and other radiological emergency
response activities.

Providing external dosimetry for DOE in the areas around the NTS, including both
environmental and personnel TLDs, requires Department of Energy Laboratory Accreditation
Program (DOELAP) accreditation. The financial burden we would incur if required to apply for
National Voluntary Laboratory Accreditation Program (NVLAP) accreditation and associated
fees would be excessive, amounting to approximately $10,000.00 for the application plus

personnel time.

Currently we are DOELAP accredited in categories I, II, IIIA, IV, and VII. The
performance testing criteria for DOELAP exceed those of NVLAP for all categories except
categories I and II, for which the criteria are the same. Specifically, for both NVLAP and
DOELAP the tolerance level (L) is the same (L = 0.3) for categories I and II (that is, category I,
accidents, low-energy photon, and category II, accidents, high-energy photons). But for
categories III A, IV and VII (Mixture Categories III + IV) , the DOE criteria are more strict.

n.--w. .pnni.o e v.o. tate os sas.o ine on as R.cy*d Paper (40% Postconsurner) }
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Specifically, L for NVLAP is 0.5, whereas for DOELAP it is 0.3. The more restrictive ,

i

) performance testing necessary to obtain DOELAP accreditation is preferable to maintain a higher

j standard of quality assurance and control. RSL - LV does not process dosimeters specifically for
beta or neutrons.4

; In summary, our program would be best served from a financial and quality assurance

|
point of view if we were to receive an exemption.

)

I'

If you or other NRC staff have technical questions, we would be pleased to host a ;

| telephone conference enll at which our staff would answer questions. This might facilitate your |
review of this request,:md avoid the lost time associated with exchanging letters.

i

| Enclosed is the copy of our DOE interagency agreement you requested. If you require

; further clarification in this matter, please do not hesitate to contact Anita Mullen at (702) 798-
2597, or Christopher Fontana at (702) 798-2429,!

; Sincerely,

I W yne N. Marchant
; Director

| Characterization Research Division

}

! Enclosure j
i*

i

; wo/ enclosure J

: cc: Loyd Carroll :
'

Chrisitian Daughton
Anita Mullen |

l
Paul Weeden

.

.

:
|

3
.

, - . . . , , , . -_ -
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CONDITIONS OF DOELAP ACCREDITATION |
;

| U. S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory - Las Vegas
.

1

\

'
>
;

Effective until November 1.1996. the whole body personnel dosimetry systems described below,
used at the Environmental Monitoring Systems Laboratory - Las Vegas (USEPA), are granted

j DOELAP accreditation:
,

3
.

Dosimeter Identification:*

Panasonic UD-802AT TLD. )

Reader System:
Panasonic Model UD-710A Automatic Reader

DOELAP Categories: Panasonic UD-802
1. Low-Energy Photons, High Dose Levels
II. High Energy Photons, High Dose Levels
Illa. Low-Energy Photons, Filtered X-Rays
IV. High-Energy Photons
Vil Mixture Categories:e

& III + IV

Accreditation is for these dosimeters and reader systems only and is contingent upon maintaining
dosimetry practices that are consistent with the methodologies used during DOELAP
performance testing and the onsite assessment. Re-accreditation of your dosimetry system will be
necessary every two years as required by DOE 5480.15 and as discussed in the DOELAP

Handbook (DOE /EH-0026).

M
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DE-AIOS-96NVI1969 . ,.

INTERAGENCY AGREEMENT (IA) BETWEEN i

TIIE U.S. DEPARTMENT OF ENERGY
i AND

THE U.S. ENVIRONMENTAL PROTECTION AGENCY

FUNDS-OUT IA

This IA consists of the following:

,

IA Face Page!
.

Article I Purpose

Article II Scope of Work '
,

Article III Costs, Support Level, Budgeting, and Finance

Article IV Deliverables / Reports

Article V Duration of Agreement

.

Article VI Program Officers
'

, .

j Article VII Obligation ofFunds .

.

.

Article VIII Payment'

Article IX Classification

Article X Property Fire Protection

Article XI Documents Attached and
Part of this Agreement

4

Article XII Documents Incorporated by
Reference

.

1

cEisD-
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1. PURPOSE

The purpose of this Agreement is to define respective responsibilities of the parties. This
Agreement will be administered on behalf of the U.S. Department of Energy (DOE) by the
Nevada Operations Office (DOE /NV), or any representative or representatives designated
by the Contracting Officer (see Item 6 of Face Page). This Agreement,will be
administered on behalf of theU.S. Environmental Protection Agency by the. Office of
Radiation and Indoor Air (EPA /ORIA)(see Item 7 of Face Page). The EPA /ORIA
provides radiological and non-radiological sampling and analytical capabilities required
for compliance with DOE requirements, as well as Clean Air Act/ National Emission
Standards for Hazardous Air Pollutants (NESHAP,40 CFR 61) and Clean Water Act

(CWA,40 CFR 161).

II. SCOPE OF WORK

a. General

~

This Agreement recognizes that both the EPA /ORIA and DOE have statutory
responsibilitie's which are not limited or affected by this Agreement. This agreement
covers those services EPA /ORIA will perform in connection with the DOE Stockpile
Stewardship and Test Readiness Program and other DOE /NV activities, including
providing assistance in DOE Nevada Test Site special projects, emergency
preparedness (CONUS and OCONUS), and training. The scope of such services to be
performed will be as requested by the DOE and within the limitation of the particular
DOE program funds in fulfillment of DOE's statutory responsibilities and as agreed to
by EPA /ORIA, within its capabilities and statutory limitations.

EPA /ORIA will provide radiological and non radiological sampling capabilities for
NTS and other facilities managed by DOE /NV. Sampling will consist of sampling
stations at nearby cities and rural locations in accordance with appropriate DOE /NV

,

guidelines, NESHAP (40 CFR 61), and CWA (40 CFR 161). Sampling will include,
but not be limited to, the following: Air Particulates, Tritium-in-Air, Ground Water
Monitoring,. Milk, Pressurized Ion Chambers (PIC), Thermoluminescent Dosimetry i

'

(TLD). The EPA /ORIA is also to produce reports of the data available from previous
historical sampling regimens as well as producing sampling report data for the
DOE /NV Annual Site Environmental Report (ASER) each year. The EPA /ORIA will

also provide similar data reports to support the NESHAP Annual Report. The
EPA /ORIA will also provide "Down-Hole" sampling capalilities to the On-Site
Radiological Environmental Monitoring Plan. The EPA /ORIA will provide
emergency / accident sampling capabilities for DOE /NV as weil as cross-check Quality
Assurance and Quality Control programs as requested. The EPA /ORIA will act as the

2
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backup dosimetry laboratory for the DOE prime contract dosimetry laboratory in
emergency situations. The EPA /ORIA will also serve to provide environmental
analytical / management services as requested by DOE /NV.

b. Radiolocical Environmental Monitoring Procram |

The EPA /ORIA will provide radiological environmental monitoring programs which
Iinclude activities requested by DOE such as Stockpile Stewardship and Test

Readiness Support, Special NTS Project Support, long term hydrological monitoring,
dosimetry, and laboratory capabilities. EPA /ORIA will provide a panel member to the
Experiment Controller. Programs will be staffed by qualified scientists and

!

supporting personnel. Programs will be conducted in accordance with applicable
federal regulations, DOE Orders, and industry standards.

|

|

c. Non-Radiolocical Monitoring
|.

-
TheIPA/ORI/ovilLcarrymut.public;1otificatipA.and will assist in evacuation _

programs as required by nonradiological effects of DOE /NV testing programs at any
location. These programs will be with specific procedures mutually agreed upon by |

the EPA /ORIA, DOE /NV, and in consent with state officials. EPA /ORIA will provide
"

;

a safety panel member to the Operations Controller at the Hazmat Spill Center (HSC)
~ for project support. EPA /ORIA will provide nonradiological monitoring support at
the HSC. Funding is provided by users utilizing the HSC and is separate from this .

!'
>agreement.

\

|d. Quality Assurance Procram

(1) The EPA /ORIA will develop, implement, and maintain a comprehensive Quality
'

Assurance Program (QAP) and will comply with all applicable policies,
regulations, requirements, and standards of the DOE as agreed appropriate by the
DOE and EPA /ORIA, provided they do not conflict with EPA /ORIA regulations
and statutory requirements. The EPA /ORIA's QAP will be structured in a manner
to provide overall quality assurance (QA) policies and requirements'for the work
performed on the IA. The EPA /ORIA's overall QAP is auditable by the
DOE /NV.

(2) For all work under this IA, the EPA /ORIA will in'clude in all ofits contracts,
|subcontracts, and consulting agreements, the substance of this'QA provision,

except for items and activities determined inappropriate by the EPA /ORIA.
.

3
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; e. Community Technical Representative Procram '

,

The EPA /ORIA will provide a c' mprehensive program designed to provideo
} i

infonnation and assistance to individual citizens, organizations, and local government'

agencies in communities near the NTS. The program will enhance communications
;

with the public through hiring and training oflocal residents as Community Technical
i

| Representatives (CTR) or Alternate Community Technical Representatives (ACTR)

4- and through developing and maintaining contacts and communications with

|
community leaders and others. The EPA /ORIA will schedule, coordinate, and '

i participate in public education forums as requested or required to maintain a viable
program and assist in the ongoing training program for the CTRs and ACTRs. Data
collection and analysis procedures will be provided, as well as interpretation and

,

reporting of the data.2

.
III. COSTS. BUDGETING. AND FINANCE . - -

~

!

I a. Costs

:

I The total estimated cost for accomplishing the IA Statement of Work requirements for-

i five years is as follows:
!

i Direct and Indirect Costs $15,000,000

4

Capital Equipment -0-

!

} Total $15,000,000
:

b. Support Level
:

:
EPA shall authorize a maxitnum of 62 full time equivalent positioris (FTE's) in

j support of the DOE programs. However, due to budget constraints placed on DOE it
is understood that all FTE's will not necessarily be funded.

4

c. Work Plan and Budget
2

(
The parties will agree annually as to the scope of work to be performed during the

j period covered by the Agreement and costs thereof and the amount agreed to will be
.

set forth in a modification to th's Agreement. EPA /ORIA will provide a management

i

i
4'

:
i
'

- _ _ _ ._ , _ . . - . _ .._ . , _ . . . ,
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! plan with appropriate budget estimates in sufficient time to be incorporated in ;

i DOE /NV annual budget requests.
!

d. Cost Reoortine
'

|

| EPA /ORIA will submit to DOE /NV monthly reports of the costs incurred in the
performance of the work hereunder, by COB on the fourth workday following the end!

of the reporting month. Such reports willindicate accrued costs incurred for each ';
DOE Budget and Reporting Classification or other similar cos t category. Both current;

month and fiscal year-to-date cumulative costs will be repored on forms supplied by

|! DOE /NV. Since EPA /ORIA accounting is obligation-expenditure (as opposed to

| accrued cost) based, obligations for all payroll and related costs and for transactions of

! less than $10K each for obligations falling under other OMB Object Classifications

| are considered for this purpose to be costs incurred. Nonpayroll obligations greater

i than $10K are nat to be reported as costs until the goods / services in question are
actually received (this does not affect billings-see paragraph d. below). A listing of!

obligations thus deferred (uncosted obligations) will be attached to each monthly cost
-

report. Allocations of overhead are also to be included in the monthly costs reported.
These overhead costs will be allocat:d to each of the costs categories specified above.

'

|

e. Cost Reimbursement

EPA /ORIA will be reimbursed monthly for obligations incurred, as required by
EPA /ORIA Headquarters policy. Reimbursements will be accomplished via the |

Department of Treasury On-line Payment and Collection System (OPAC).
Differences (both increases and decreases) between obligations and related actual

expenditures will be included in the monthly billing / collection process as they become
known. Amounts billed will be segregated into two main categories, direct and
indirect, with standard OMB Object Classifications reported within each. |

f. Cost and Commitment Limitations
.

The tasks under this IA are funded from various DOE program resources. This makes :

it necessary to require cost and commitment limitations (ceilings) for each program l

resource. A ." Cost and Commitment Limitations Schedule" will be included as part of
each IA modification that obligates or deobligates funds. The individual " Current i

Cost and Commitment Ceiling" amounts identified in that schedule cannot be

exceeded. The EPA /ORIA will monitor costs incurred and commitments for each
individual program resource and notify the DOE /NV Contracting. Officer and the
Resources Management Division in writing whenever current ceiling amounts are
projected to be exceeded or substantially underrun. DOE /NV will then either revise

5
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the scope of work under the IA or adjust the various funding levels. Reimbursement |

of costs incurred will be limited to the " Current Cost and Commitnient Ceiling" (
,

specifically identified in the IA.
,

\-

IV. Deliverables /Recorts-

Participation in formal mid-year and year end budget / schedule briefings
Monthly Cost Reports
Annual Budget Estimate
Contribtition to Annual Environmental Report
Contribution to NESHAP Annual Report

Interim Test Reports
Monthly Performance Measurement System Report
Monthly Project Tracking System Report
Such other reports as may be required from time to time

The performing agency will deliver three copies of all reports to the DOE /NV Program
Officer-at the address shown,-see-Block 4rFace-Page.

__

V. Duration of Acreement .

See Block 4, Face Page.

VI. Procram Officers

DOE and performing agency--see Blocks 6 and 7, Ftce Page.

VII. Obij ation of Fundsg

The total amount presently obligated by the DOE /NV is $522,163.

'

No other agency has obligated funds under this Agreement.

VIII. Pavment

Reimbursement will be accomplished via the Department of Treastuy On-Line Payment
~

and Collection System (OPAC). Monthly cost repods will include the following

information:
.

A. DOE Accounting Appropriation Data, see Block 5(a), Face Page.

6
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the efrect that prior to the performance of such contract, subcontract, or purchase order,
the contractor, subcontractor, or supplier must submit a request to the Agency requesting I

the appointment of an Authorized Classifier (s) by the DOE. Classification
determinations will be based upon classification guidance fumished by the Agency or

DOE. )

14. Technical Information Products: Review and Publication. The Agency will make reports to I
the DOE on the progress of the work under this Agreement as may be mutually agreed upon. |
It is the policy of DOE to make the results of the research, development,'and demonstration I

work contemplated under IA's broadly available to the scientific, technical, and engineering
conimunity and others through the timely publication or reports orjoumal articles,

a. When conducting research under this IA, the Agency will complete form DOE F 538,
" Notice of Energy R&D Project," and forward to the DOE Office of Scientific and
Technical Information (OSTI), AD-21, P. O. Box 62, Oak Ridge, TN 37831.

b. All technical infonnation products for public release will be reviewed by the DOE'

- recisii5dl1Hfo~rnihtio~n Offic6r. Techiiicalidportswill b~e prep ~afid ish556rdande~with- ~ ~ ~ ~
'

DOE Order 1430.2.

c. All technical inforniation products prepared under the IA ivill be freely exchanged, made |

available for public sales, unless classified, and a minimum of two copies sent to the
DOE OSTI, AD-21, P. O. Box 62, Oak Ridge, TN 37831. Each IA technical report ,

issued will be sent to OSTI, accompanied by DOE Form 1332.15, to be held in the DOE I

archives and made available to the DOE community.

15. Environmental Safety and Health Requirements. DOE will assume responsibility for |

prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in

facilities under DOE control.

16. Oblication of Funds. The amount presently obligated by the Government with respect to
- this Agreement is $522,163. Such amount may be increased or decreased by written
agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment Limitations Schedules
established by DOE and furnished to the Agency from time to time under this Agreement.

17. Insoections and Audits. DOE will at all times have access to the facilities and records of the
Agency pertaining to the work under this Agreement for the purposes ofinspection and
audit, and the Agency will provide DOE with facilities for such inspection and audit.

7
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APPENDIX A ;

i |
'

STANDARD GENERAL PROVISIONS'
'

EQR I
'

j DOE FUNDS-OUTINTERAGENCY AGREEMENT
Ii- -

. .

|
.

! 1. _ Definitions. For purposes of this Agreement, " DOE" means the United States Department of

j Energy or any duly authorized representative thereof, and " Agency" means the performing

i agency stated in the Agreement of any duly authorized representative thereof. q

? 2. Cost Chargeable to DOE Funds. Direct costs are the costs that can be directly identified with

j and charged to the work under the Agreement and within the' limitations set forth below.
Examples of such costs are salaries, technical services, materials, travel and transportation,.

communications, and any facilities and equipment expressly approved for purchase under the

i Interagency Agreement.

4

! u. Foreigrrtravelrosts areallowableonly-when-approved-by-DOE. - - - -

,

| b. Reimbursement for expenditures at technical meetings and seminars at which attendance is
not required by DOE, will not be allowable without prior written appro' val of the DOE
Contracting Officer.

;
~

3. Financingi DOE will finance programs on a reimbursable basis when acceptable to the other
1

1

[ agency. If the reimbursable basis is not acceptable, however, then DOE.will fimance.the work
by a Consolidated Working Fund Advance, preferably on a quarterly basis, or by r.n

3

appropriation transfer or transfer appropriation. DOE will reimburse or will make available,
,

i= in advance, the amount specified in the Interagency Agreement incorporating these general

provisions.- Requests for funds will show separately the amount required for (a) operating
;
' costs, (b) capital equipment (as defined in 9 bchw), (c) acquisition or condenmation of any

real property or any facility or for plant or facility acquisition, construction, or expansion.
'

a. Vouchers for payment will be submitted on the agreed upon form.

b. Any funds advanced which are expected to remain beyond the original period of
performance for a program / project which is incomplete, of for which there is an increased
scope of work, will remain available to the Agency if the lA is amended by the DOE to
extend the period of performance'for the research program / project or any other work
beyond the original completion date. Request for such time extensions should be made to
the DOE by the Agency at least 30 calendar days prior to the end of the performance

period.

1
J
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c. Any advanced funds remaining for a continuing research project or any other work remain
. available for the entire performance period of the project, unless there is a date specified as

a required completion date after which no further funds will be expended.

d. Any advanced funds remaining after the completion of a research program / project will be

reimbursed to the DOE.

4. Notice of Costs Approaching Total Estimated Costs. Whenever the Agency has reason to
believe that the total cost of the work under this Agreement will be substantially greater or
less than the presently estimated cost of the work, the Agency will promptly notify the DOE
in writing. The Agency will also notify the DOE, in writing, when the aggregate of costs
incurred and outstanding commitments allowable under this Agreement ~is equal to 90 percent

(or such other percentage as the DOE may from time to time establish by notice to the
Agency) of the presently estimated total costs under this Agreement. When the costs
incurred and outstanding commitments equal 100 percent of such estimated total costs, the

Agency will make no further commitments or expenditures (except to meet existing
commitments) and will be excused from further performance of the work unless and until the
DOE,vilHncrease-theiotal-estimated costs to be incurred-with-respect-to-thisAgreement. --

5. Excess Funds. The Agency will take prompt action to retum to the DOE any funds
determined to be excess to the work during the performance of the work and any unobligated
funds after the completion of the Agreement or as of September 30 each year unless the
Agreement has been extended and any unused balances have been carried forward in the
extension. In ajoint venture project where the performing Agency deposits the advance in
any annual consolidated working fund, any unobligated balances will be returned to the DOE
before the cutoff date at the close of each fiscal year.

6. Financial Reoorts. The Agency will furnish the DOE, not later than four working days after
the close of each reporting period, m6nthly or other periodic cost or financial reports in such
form and details as may be required by the DOE. Any costs incurred for capital equipment or
other assets will be supported by a list showing the description, make, any serial number, and
the cost of each item acquired. .

7. Accounting Records. The Agency will accumulate and account for obligations and costs
incurred in connection with the work being performed under this Agreement in such form and

detail as may be required by the DOE.

8. Termination. Either party may terminate this Agreement upon 30 calendar days written
notice of such termination addressed to the other party. In the event of such termination, the

Agency will be reimbursed, to the extent permitted, for obligations actually incurred to the
effective date of termination and for commitments extending beyond the effective date of

3
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termination to a date not later than the date upon which the Agreement would have expired if i
not terminated under this paragraph, which the Agency, in the exercise of due diligence, is |

+

unable to cancel, Payments under this Agreement, including payments under this article, will I

not exceed the ceiling amount elsewhere specified in the Agreement. !

|
9. Caoital Eauioment ;

- -

I
.

a. " Capital Equipment" means each item of equipment which is expected to have an
extended period of service, generally two years or more, and has sufficient monetary
value, generally of $5,000 or more, to justify continuing accounting records for the item. i

|

b. Unless expressly authorized by the Contracting Officer in advance, the Agency will not be
reimbursed or use funds made available under this Agreement for the procurement or
fabrication of capital equipment. I

l
1

c. If capital equipment is purchased or otherwise acquired pursuant to an authorization under )
Paragraph (b) above, except as may be otherwise agreed by the DOE and the Agency:

- - . . . - - . .
.

(1) the title thereto will vest in the DOE; I
i

(2) the Agency will be responsible for the maintenance and sa' eguarding thereof; and If

i

(3) the Agency will maintain a record in such a manner as to ensure adequate control and |

accounting satisfactory to the DOE, of capital equipment procured or fabricated.

10. Real Property and Facilities
'

a. Unless expressly authorized by the Contracting Officer in advance, the Agency will not
'

be reimbursed or use funds made available under this Agreement for the acquisition or
'

condemnation of any real property or any facility or for plant or facility acquisition,
,

construction, or expansion.

'

b. If the Agency acquires or condemns any real property or any facility or acqttires,
constructs, or expands any plant or facility pursuant to an authorization under (a) above,
except as may be otherwise agreed by the DOE and the Agency:

(1) the title thereto will vest in the DOE, and property accountability and control will )
become the responsibility of DOE; l

(2) the Agency will be responsible for the maintenance and safeguarding thereof; and

:

4
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. (3) the Agency will maintain a record thereofin such a manner as to ensure adequate,

control and accounting satisfactory to the DOE.

I1. Patents. It is understood and agreed by DOE and the Agency that the patent policy to be

employed in any particular undertaking under this Agreement between the parties, which
includes research, development, or demonstration work and is supported by DOE funding,

.

will be set forth in Appendix B.

12. Security of Restricted Data

a. Contracting Agency's duty to safeguard Restricted Data. Formerly Restricted Data. and
.ather classified information. The Agency will,in accordance with DOE security
regulations and requirements, be responsible for safeguarding Restricted Data, Formerly
Restricted Data, and other classified information and protecting against sabotage,

espionage, loss and theft, the classified documents and material in the Agency's
possession in connection with the performance of work under this Agreement. Except as
otherwise expressly provided in the Agreement, the Agency will'upon completion or

--termination ~of-this-Agreement, transmit to-DOE-any-classified matter-in the possession -
-

of the Agency or any person under the Agency's control in connection with performance
of this Agreement. If retention by the Agency of any classified matter is required after
the completion or termination of the Agreement and such retention is approved by the.

DOE, the Agency will complete a certificate of possession to be fumished to DOE
specifying the classified matter to be retained. The certification will identify the items
and types or categories of matter retained, the conditions governing the retention of the
matter and the period of retention, if known. If the retention is approved by the DOE,
the security provisions of the Agreement will continue to be applicable to the matter

retained.

b. Readations. The EPA /ORIA will furnish to the DOE /NV Safeguards and Security
Division copies ofits periodic inspection reports or periodic memoranda covering the
DOE /NV classified interest, citing that a satisfactory survey was. conducted.

~

c. Definition of Restricted Data. The term " Restricted Data," as used in this clause, means
all data concerning: (1) design, manufacture, or utilization of atomic weapons; (2) the
production of special nuclear material; or (3) the use of special nuclear material in the
production of energy, but will not include data declassified or removed from the
restricted data category pursuant to Section 142 of the Atomic Energy Act of 1954.

d. Definition of Formerly Restricted Data. The term "Formerly Restricted Data," as used in
this clause, means all data removed from the Restricted Data category under Section
142d of the Atomic Energy Act of 1954, as amended.

5
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e. Security Clearance of Personnel. The Agency will not permit any individual to have
access to Restricted Data, Formerly Restricted Data, or other classified infonnation,
except in accordance with the Atomic Energy Act of 1954, as amended, and the DOE's
regulations or requirements applicable to the particular type or category of classified
information to which access is required.

f. Criminal Liability. It is understood that disclosures of Restricted Data, Fonnerly
. Restricted Data, or other classified information relating to the work or services ordered
hereunder to any person not entitled to receive it, or failure to safeguard any Restricted
Data, Formerly Restricted Data, or any other classified matter they control in connection
with work under this Agreement, may subject.any representatives of the Agency, its
agents, employees, or subcontractors to criminal liability under the laws of the United
States. (See the Atomic Energy Act of 1954, as amended,42 U.S.C. 2011 et seq.; 18
U.S.C. 793 and 794; and Executive Order 12356.)

g Contracts and Purchase Orders. Except as otherwise authorized in writing by DOE, the
Agency will insert provisions similar to the foregoing in all applicable contracts and
purchaseerders.under thisAgreement. __ _ _ _ . _ _. _ _ . _

'

h. Security Reauirernents for Proorietary Enerev Data. The Agency will safeguard DOE
official use information, or other proprietary or sensitive data (including material relating I

to patents), from unauthorized access, disclosure, modification, or destruction in
~

accordance with applicable DOE security regulations and applicable orders and
directives.

I. Comouter Security Requirements. In the event this Agreement involves utilization of a
DOE computer system, the Agency will establish administrative, technical, and physical
security procedures in accordance with applicable DOE regulatioris, to ensure against !
access to DOE information to individuals not formally authorized by the DOE to possess

such information..

i

13. Classification. The classification function under this IA will be performed by the Agency in
accordance with applicable DOE regulations, orders, directives, and guidance.

a. All documents and material originated or generated by the Agency concerning
potentially classified subject areas will receive appropriate classification review by the
Agency. Classification determinations will be based upon classification guidance
furnished by the DOE.

b. Every contract, subcontract, and purchase order issued hereunder involving the
origination or generation of classified documents or material, will include a provision to

6
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the effect that prior to the performance of such contract, subcontract, or purchase order,
the contractor, subcontractor, or supplier must submit a request to the Agency requesting

the appointment of an Authorized Classifier (s) by the DOE. Classification
determinations will be based upon classification guidance furnished by the Agency or

DOE.

14. Technical Information Products: Review and Publication. The Agency will make reports to
the DOE on the progress of the work under this Agreement as may be mutually agreed upon.
It is the policy of DOE to make the results of the research, development, and demonstration
work contemplated under IA's broadly available to the scientific, technical, and engineering
community and others through the timely publication or reports orjournal articles,

'

a. When conducting research under this IA, the Agency will complete form DOE F 538,
" Notice of Energy R&D Project," and forward to the DOE Office of Scientific and
TechnicalInformation (OSTI), AD-21, P.,0. Box 62, Oak Ridge, TN 37831.

h. All technical infohnation products for public release will be reviewed by the DOE
-TechnicaHaformation-Officer-Technical-reports will-be prepared-ineccordance-with- -

DOE Order 1430.2.

c. All technical inforniation products prepared under the IA will be freely exchanged, made
available for public sales, unless classified, and a minimum of two copies sent to the ;

DOE OSTI, AD-21, P. 0. Box 62, Oak Ridge, TN 37831. Each IA technical report |
!

issued will be sent to OSTI, accompanied by DOE Form 1332.15, to be held in the DOE
archives and made available to the DOE community. j

15. Environmental Safety and Health Requirements. DOE will assume responsibility for

prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in

facilities under DOE control.
.

16. Obligation of Funds. The amoun.t presently obligated by the Govermnent with respect to
this Agreement is $97,233. Such amount may be increased or decreased by written
agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment' Limitations Schedules
established by DOE and fumished to the Agency from time to time under this Agreement.

17. Inspections and Audits. DOE will at all times have access to the facilities and records of the
Agency pertaining to the work under this Agreement for the purposes ofinspection and

' audit, and the Agency will provide DOE with facilities for such inspection and audit.

7
.
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18. Transition From Former Anreement.

a. ' Agreement No. DE-AIO8-96NV11969 effective September 1,1996, supersedes
Agreement No.DE-AIO8-91NV10963,

b. On and after September 1,1996, all rights and obligations of the parties with respect to
.

work described herein will be governed by the provisions of Agreement No. DE-AIO8-
96NV11969.

c. The rights and obligations of the parties which have been incurred or which have accmed
or matured under the provisions of Agreement No. DE-AIO8-91NV10963 on or prior to
September 1,1996, will in nowise be impaired, limited, enlarged, or affected by reason of
the provisions of this Agreement.

d. All materials, tools, machinery, equipment, supplies, and other property; all drawings, |
designs, specifications, and other engineering, technical, scientific, operating data, and i

records furnished to or acquired or generated by the Agency in connection with work j

_
under Agreement No. DE-AIO8-91NV10963 to the extent that they are in the custody or Je
possession of the Agency on the effective date of this Agreement, will remain in the-
custody or possession of the Agency for use in connection with the work under this
Agreement, unless otherwise directed by the Contracting OfBcer.

e. All purchese orders, subcontracts, leases, licenses, permits, and other contractual
commitments with third parties entered into pursuant to Agreement No. DE-AIO8-
91NV10963, and outstanding on September 1,1996, will continue in effect for use in

'

- connection with the work to be performed under this Agreement unless otherwise
directed by the Contracting Officer, and the reimbursement of costs incurred thereunder
after September 1,1996, will be subject to the provisions of this Agreement.

f. Subject to the foregoing paragraphs, all of the rights and obligations of the parties under-

Agreement No.DE-AIO8-91NV10963, are assigned and transferred from said Agreement
No. DE-AIO8-91NV10963 to this Agreement No. DE-AIO8-96NV11969 and made a
part hereof by this reference as though full set out herein. Subject to the other provisions
of this Agreement, any costs associated with the transition from Agreement No,
DE-AIO8 91NV10963 to Agreement No. DE-AIO8-96NV11969 will be allowable cost.

8
|
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APPENDIX B

INTELLECTUAL PROPERTY

Patents.

It is understood and agreed by the U.S. Department of Energy (DOE) and the U.S.
Environmental Protection Agency (Agency) that the Intellectual Property Rights policy to be
employed in any particular cooperative undertaking between the parties pursuant to this
Interagency Agreement (IA) which is supported in whole or in part by DOE /NV funding will be
as set forth below:

(a) In any contract, subcontract, or task order under a contract where the Agency has
research, development, or demonstration (R,D&D) work performed by a contractor (other
than a small busiriess firm or nonprofit organization) and the work is not severable from
that funded by the Agency, the Agency willincorporate the Patent Rights clause of 48
C.F.R. Section 952.227-13, dated March 1995. Where, however, the contract,
subcontract, or task order is with a small business firm or nonprofit organization, the
Patent Rights clause used in the contmet will be in accordance with the provisions of P.L.

~

96-ST17atent Rights clausiaT48'CIR 95T227-11, datedRarch 1993, willYe-
~~~~-

incorporated in the latter contracts.

(b) Offerors and prospective contractors (other than small business firms or nonprofit
organizations) shall be provided with notice of and the opportunity to request at any time
prior to the effective date of the contr' ct or within 30 days thereafter, an advance waivera

of all or any part of the rights of the United States with respect to inventions which may
be conceived or first actually reduced to practice in the course of or under a cost shared
contract. The clause at 48 C.F.R. 952.227-84, dated April 1984, may be used for this
purpose. The Agency Contracting Officer will promptly forward such requests to DOE's
Assistant General Co msel for Patents and will notify the contractor whether such request
is granted in whole or in part.

(c) When the Agency has the work performed by Agency contractors, subcontractors, or
consultants vn contracts or subcontracts under this IA., funded in whole or in pan by
DOE, the coraract or subcontract willincorporate, as the Intellectual Property Rights
provisions, the DOE Patent and Data Supplement to Part II--Contract Clauses DOE Set
304, dated December 22,1995, clauses 50 through 57, for cost-reimbursement service ,

'

contracts and DOE Set 30lS, dated December 22,1995, clauses 46 through 54, for fixed

price service contracts. Copies of these clause sets me be accessed via the Intemet
thror.gh the DOE Home Page and will be made available, upon request, from the
DOE /NV Contracting Oflicer.

(d) Where an Agency contractor, subcontractor, or consultant will not accept the Intellectual
Property Rights provisions provided by DOE, the Agency will not proceed with the

i

1

1

1
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!contract or subcontract without written approval of the DOE Patent Counsel.

(e) When the Agency has the work performed by ' Agency personnel, any inventions or
discoveries rnade or conceived in the comw of or in connection with such work will be
reported and processed in accordance with the standard Agency procedure. However, the

| Agency will also report all such in entions to the DOE /NV and obtain DOE /NV's

| concurrence prior to making any determination in which the Government would retain less
than the entire right, title, and interest to any such invention made by an Agency employee. 1

(f) DOE will have unlimited rights, as that term is defined in FAR 52.227-14, to any technical
data generated during the performance of work under this IA. However, it is recognized
that during the course of the work, the Arency or its employees, consultants, or
contractors may from time to time desin. t o publish, within the limits of security
requirements, information regarding scientific or tecimical developments made or
conceived in the course of or under this IA. In order that public disclosures of such
information will not adversely affect the Intellectual Property interests of DOE or the
Agency, patent clearances and requests to establish copydght will be secured from DOE
prior to any such3Icase or publication. OlEerwise, alI},eneratid licisii6dl repoifs hnd/or

-

other engineering materials prepared under this IA will be freely exchanged and made
available to the DOE /NV Contracting Officer for release to the public unless classified or
restricted.'

i
1
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PART il ;
-

''

Contract Clauses

'!
DOE List 304 - Cost Reimbursement Service Contracts

l. FAR 52.252-2 Clauses lacorporated by Re'ference (JUN 1988)~

* This contract incorporates one or more clauses by reference, with the'same force ud effect as
if they were given in full text. Upon request, the Contracting Officer vill make their full. text
available.

..

2. FAR 52201-1 Definitions . |.
'

(0CT 1995)
i

DFAR 952202-1 -

s.
'

(APR 1994) .

3. FAR 52203-3 Cratuities (APR 1984)

4. FAR 52203-5 Covenant Against Contingent fees (APR 1984)

Restrictions on Subcontracts ' ales le the Oovernment (OCT 1995) |S5. . FAR 52203-6
|..

6. FAR 62203-7 Anti-)Gekback Procedures (JUL 1PM) , 4

7. FAR . 52203-9 RequNement for Certifica$ of"Proedement lategrity-Modification (SEP 1995)
~

8. FAR 52.203-10 Price or fee Adjustment for Illegal or Improper Activity (SEP 1990)

9. FAR 52203-12 limitation on Payments to influence Certain federal Transactions (JAN 1990)
Appbeable only1the contract esikustedcost hclud&/ce. excmis flMM

10. FAR 52204-4 Printing / Copying Double-Sided on Recycled Paper (MAY 1995)

11. . DEAR 952208-70 Printing (APR 1984)

12. FAR 52.209.-6 Protecting the Covernment's Interest Yhen Subcontracting with Contractors Debarred.
Suspended, or Propose'd for Debarment (JUL 1995)

13. DEAR 952212-72 Uniform Reporting System (MAY 1987)
~

14. FAR 52.215-2 Audit and Records-Negotiation (0CT 1995) Alternate II (0CT 1995)

Eternste Eoppikt17the contractb vilb an educahonalbstilubon.

15. FAR 52215-22 Price Reduction for' Defective ' Cost or Pricing Data (0CT 1995)

16. FAR 52.215-23 Price Reduction for Defective Cost or Pricing Data-Modifications (0CT 1995)

17. FAR 52.215-24 Subcontractor Cost or Pricing Data (0CT 1995)

16. FAR 52.215-25 Subcontractor Cost or Pricing Data-Modifications (OCT 1995)

19. FAR 52.215-26 Integrity of Unit Prices (0CT 1995), Alternate 1 (APR 1991).
Eternale /oppbesithe contreet h not the result ofluf and open empebthn.

Edition- (FAC 90-37; DD.R 12/22/95)
Nvious Editions Obsolete
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20. FAR 52.215-27 Termination of Defined Benefit Pension Plans (MAR 1996)

21. FAR 52.215-30 Facilities Capital Cost of Money (SEP 1987)
Rh chuse appbbs to Ibh contact only1the contact h subjet to the costprheiples for
contacts vilb commerch/ottanhalkas hbparlJ/.2

52.215-31.Talver of Facilities Capital Cn! of Noney (SEP 1987)22. FAR

Rh chose opphbs to Ibh c dract on/ f the contact hsubbel to the costprheiplesforf
contacts vilb commerch/ paholhos hbparlJ/.2

23. FAR 52.215-33 Order of Precedence (JAN IWS)
.

24. FAR 52.215-40 Notification of Ownership Chtnges (FEB 1995)
DE chuse opphbs f cerifkd coil orprkby dals bar.e been subaHled or 1anyprearard :r

,

postarord cost determhalion h sub)ct to IXRsubparl J/.2

25. FAR 52.215-42 Requirements for Cost or Pricing Data or Information Other Than Cost or Pricing
Data-Vodifications (0CT 1995), Alternate lY (0CT 1995)

26. DEAR 952.216-7 Allowable Cost and Payment (DEC 1991). Alternates I AND 11

27. FAR 52.216-8 Fired Fee (APR 1984)
Ibh chuse appbes to Ibh contract only1the contact malerprorkha for thepayment of a
firedlee.

'. __

28. FAR 52216-11 Cost Contract,-No Fee (APR 1984)''
Dh chuse appbbs to Ibh contract on/ 8the contact makes noprorbion for thepayment of7

.. .t: v . . .
~

29. DEAR 952.217-70 Acquisition of Real Property (APR 1984)

30. FAR 52.219-8 Utilization of Small. Small Dhadvantaged and Yomen-0wned Sm'all Business Concerns (OCT

1995)

31. FAR 52.219-9 Small, Small Disadvantaged and Yomen-Oned Small Business Subcontracting Plan (0CT 1995)

32. FAR 52.219-16 Liquidated Damages-Subcontracting Plan (0CT 1995)
,

33. FAR 52.222-1 Notice to the Government of labor Disputes (APR 1984)
'

34. FAR 52.222-2 Payment for Overtime Premiums (JUL 1990)

35. FAR 52.222-3 Convict labor (APR 1984)

36. FAR 52.222-4 Contract York Hours and Safety Standards Act-0vertime Compensation (JUL 1995)
Appbbable to contracts vbkb hvo/re the employment ofhborers or mechanks

37. FAR 52.222-26 Equal Opportunity (APR 1984)

i 38. FAR 52.222-28 Equal Opportunity Preaward Clearance of Subcontracts (APR 1984)
Tbh chuse appbes to Ibh contract onlyf the esthuted wsl. totelber rilb any fee, b

7

//.WQM ormore.

39. FAR 52.222-35 Affirmative Action for Special Disabled and Vietnam Era Veterans (APR 1984)

40. FAR 52.222-36 Affirmative Action for Handicapped Workers (APR 1984)

I

2

___ ______ _______ ________
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41, FAR 52 222-37 Employment Reports on Spe:ial Disabled Veterans and Veterans of the Vietnam Era (JAN 1988)

42. FAR 52222-41 Service Contract Act of 1965, as amended (MAY 1989)

Appbcabh f theprhetpalpurpose ofIbe. contact h to furnhb serrkes ibrough the use of
serrke empk ees as de/hed under Department oflabor retektion,r al IHk 22 Code off
feden/Reguktho.t Parl f.

43. FAR 52222-42 Statement of Equivalent Rates for Federalllires (MAY 1989)

| Appkabh Ithe chuse of FAR222-fl. Serrke ContactAct of1%5h appbbabk.

'

44. FAR 52223-2 Clean Air and fater (APR 1984)
Db chux appbbs to ibb walroci on/ f theprice E fo)b exces of flM6tt (b)a fact 1H
fo be u.m/ bas beco the subbel da enrktha under the oppkabhporthn of the Ak Act (ff.-

f2*

MC 7/lJfef/))on the roleAct(3J MC IJ/b(c))andbistedbyEPA as a rkhhk
facHH ; or (c) the ocgehAhn b not exempt under FAR2110f.f

45. FAR 52223-6 Drug-Free Yorkplace (JUI,1990)
,

46. FAR 52223-14 Toxic Chemical Release Reporting (0CT 1995)

47. DEAR 952224-70 Paperwork Reduction Act (APR 1984)

48. FAR 52225-11 Restrictions on Certain foreign Purchases (MAY 1992)
*a

49. FAR 52225-19 European Union Sanction for Services (JAN 1996)

50. FAR 52227-1 Authorization and Consent (JUL 1995)
Rh chuse appbhr only* a bdkatedeherben b lbb wolactf

51. FAR 52227-2 Notice and Assistance Regarding Patent and Copyright Infringement (APR 1984)
Tbb chose oppks onlyUthe amount ofIbh contact exceeds the dofar amount selforib h
ISM of the fedealAcgebition Reguhlha.

52. DEAR 952227-9 Refund of Royalties (MAR 95)

53. DEAR 952.227-11 Patent Rights-Retention by Contractor (Short Form) (MAR 1995)
Tbb chuse oppks onlyHthe enlactor h a domesth ajaHbushes or domestk non)rohl

orfanhalion althe the ofarard

54. DEAR 952227-13 Patent Rights-Acquisition by the Government (MAR 1995)
Tbh chuse appbes unha the Contractor E o domesik smaf bushess or domestk nonpro/H
organhatha of the the oforard

55. FAR 52227-14 Rights in Data-General with Alternates I and V (JUN 1987)
Tbh chose appbbs unkn FAR2227-17 bas been specfied e/serbere b the contact.

55. FAR 52227-16 . Additional Data Requirements (JUN 1987)
Rh chuse doer not apply to Ibh con &actilhe contact h for the conduct of bask or
appbedresearch. asxi out elserbete b thh walacl to beperformedsokly by a cohere or
universil); and the esthaled cost h not b excess of /bMM

|

|
56. .FAR 52.227-17 Rights in Data-Special Yorks (JUN 1987)

Tbh these ppfes on/ fspecfledeherbete h the conluelf!

Rights to Proposal Data (Technicai) (JUN 1987)57. FAR 52 227-23

3



*

. .

.

~58. FAR 52228-7 lasurance-Liability to Third Persons (MAR 1996)

59. FAR 52.232-17 Interest (JAN 1991)
Tbh chuse appbbs lilbb contract unkn {/)the contractor & fa)a le' deralQenes (b) o
JYole oflocs/ orernment orhstrumentabl;(c)o kregnfovernment or hsfrumentably ort f

(d)a nonp(rohl organkalkn. and the contraelmakes noprorkhns kr Ibepayment of a probor he; or 2) the contract h one hrpsM adverthementspunuant to hbparl 55

60. FAR 52.232-20 Limitation of Cost (APR 198t)
Tbh chose appbbs to Ibh >ntracti11h a hE -kndedcontrael.f

61. FAR 52.232-22 limitation of funds (APR 1984). .

Tbb chun appbkr to lbh contractiA h an herementaf -knded contract to rbkb the thalf
hadiyherementhasnotbeen afolled

' '

oc '.p/;w.+ 3 , . ;. .. .u .

62. FAR 52.232-23 Assignment of Claims (JAN 1986)

Prompt Paym'nt (SEP 1992)63. FAR 52.232-25 e
-

64. FAR 52.232-28 Electronic funds Transfer Payment Melbods (APRIL 1989)

65. FAR 52.233-1 Disputes (0CT 1995), Alternate 1 (DEC 1991)

86 FAR M M-3 ProtestJIlcrgyar[(QG_lSSS)3n(J]krute1{JUN_1985)
_ _ _ _ _ _

67. DEAR 952.235-70 Key Personnel (' PR 1995)
,5. .

A

68. FAR 52.242-1 Notice of latent to Disallow Costs (APR 1984)

69. FAR 52.242-3 Penalties for Unallorabb Costs (OCT 1995)
Tbh chuse appbbs Klbh contract h hr an adount over /SMM

70. FAR 52.242-13 Bankruptcy (JUL 1995)

71. FAR 52.242-15 Stop-York Order-Alternate 1 (APR 1984)

72. FAR 52.243-2 Changes (Cost-Reimbursement) Alternales I and V (AUG 1987)
AHernate Yappbbs f thepurpose of the contract h research and derekpment.

1

73. FAR 52.244-2 Subcontracts (Cost-Reimbursement and Letter Contracts) (MAR 1996) j

74. FAR 52.244-5 Competition in Subcontracting (JAN 1996)

76. FAR 52.244-6 Subcontracts for Commt :ial items and Commercial Components (0CT 1995)

76. DEAR 952245-5 Covernment Property-Ce t-Reimbursement Time-and-Material or labor-Hour Contracts).

Alternate 1 (JUL 1985) ,
i

Alternale /appEes f the contract b hr research al nonprohl bshfulkns ofbgber e:'uca!hn |
or olber nonpro/R organhathas whoseprb>arypurpose b the conduct ofscienlfk researeb
as may be hdkaledh Seelho f of the contract.

78. FAR 51246-5 Inspection of Senices-Cest-Reimbursement (APR 1984)
Tbh chuse appbes unkss the contract h kr research and derehpment

79. FAR 52.246-8 Inspection of Research and Developme'nt (Cost-Reimbursement) Basic and Alternate 1 (APR

1964)

4

- - __
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INr chase oppbesithe contract h for the conduct ofresearch and devehpment.
Alternale /oppbes f the contract h on a no /re ksk

80. FAR 52246-25 IJmitation of Liability-Services (APR 1984)
:| 9

81. FAR 52.247-63 Preference for U.S.-Flag Air Carriers (APR 1984)

'

82. FAR 52247-64 Preference for Privately Owned U.S.-Flag Commercial Vessels (JUL 1995)

83. DEAR 952247-70 . Foreign Travel (APR 1984)
.

84. ~ FAR 52249 4 Termination of the Covernment (Educational and Other Non-Profit lastitutions) 8APR 1984) .
| Rir chux opbarithe contracthforresearch andderekpment work vilh on educathnal

enonpafithstitulho 'on a no-profil or no-lee ksk
4 .

'
85. FAR 52.249-6 Termination (Cost-Reimbursement) (WAT 1986)

*

DE chux appikt to Ibh contract unks:r the controcle h on educathnalor nonpolti'

kslitulho sod the contract makes noporkhn for thepyment or a prohl or /ce.
,

86. FAR 52249 14 Excusable Delays (APR 1984)
,

87. DEAR '952251-70 Contractor Employee Travel Discounts (JUN 1995);
4
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Page t ot s- ,

Untted States Environmental Protection Agency 1. EPA /1AG identificauon Humber 4. Funding Locauon |
Washington DC 20460 RW89937611-01-0 by negion .

|Interagency Agreement / 2. Other Agency ID Number HQ

EPA Amendment DE Al08-96NV11969 5. Program Office i

Abbreviation3. Type of Action
Part 1 - General Information NEW PROJECT OAR /ORIA/RSL |

6. Name and Add oss of EPA Organization 7. Name and Address of Other Agency |
ENVIRONMEffTALPROTECTION AGENCY ENERGY, DEPARTMENT OF

'

RADIATION SCIENCES LABORATORY NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518 |
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193-8518 |

~

8. Project Title TO PROVIDE CONTINUED SUPPORT TO ENVIRONMENTAL RESTORATION & WEAPONS
PROGRAMS

9. EPA Project Officer (Name, Address Telephone Number) 10. Other Agency Project Officer (Name, Address, Telephone Number)
WEEDEN, PAUL J., DIRECTOR MONROE, LESUE A., EPD -

EPA / OAR /ORIA/RSL DOE / NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193-8518

(702) 798-2301 (702) 295-1744
11. Project Period 12. Budget Period

09/01/96 to 08/31/01 09/01/96 to 08/31/01
13. Scope of Work (Attach additional sheets, as needed)

SCOPE OF WORK ATTACHED

Tuf EPA GRANTS SPECIALIST FOR THIS LAG IS

"LICA A. TARVER. PWJNE NO. 202 260-8277

14. Statutory Authority for Both Transfer of Funds and Project Activities 15. Other Agency Typ

ECONOMY ACT OF 1932 AS AMENDED FEDERAL
AGENCY

FUNDS PREVIOUS AMOUNT AMOUNT THIS ACTION AMENDED TOTAL

16. EPA Amount 0 0

17. EPA in-Kind Amount 0 0

18. Other Agency Amount 0 522.163

19. Other Agency in-Kind Amount 0 0

0 522.16313. Total Project Cost
f.1. Fiscal inf ormation

Site Name DCN FY Approp. Budget Org. Program Elem. Object Site / Project Cost Org. Obligatic

96 CR 33D0X01 RLU 522,1 C
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Paga 2 of 3,
,

EPA LAG Identification Number
Part || Approved Budget RW89937611-01-0

itemization of iteml2ation of Total Project

This Action Estimated Cost to Date
22. Budget Categories

350,000 350,000
(a) Personnel 0 0
(b) Fringe Berefite 20,000 20,000
(c) Travel 63,883 63,883 )
(d) Equipment 78,280 ;8,280 ;
(s) Suppiles 10,000 i],000 l

(f) Procurement / Assistance 0 0 l

(n) Construction 0 0 ,

(h) Other 522,163 522,163 |

5 Total Diroct Charges 0 0 ;

(J) Indirect Costs: Rate 0.00% Base s
.

(k) Total: 522,163 522,163
(EPA Share: Q,QQ%) (Other Agency Share JQQ1QQ%)

Yes N No
23. le Equipment authortzed to be furnished by EPA or leased, purchased, or rented with EPA funds?
(Identify all equipment costing $1000 or more.)

|

24. Are any of these funds being used on extramural agreements? (See item 22f.) X Yes ] No

Type ~of extramural ~ agreement U
b Grant Cooperative Agreement Procurement (includes Small Purchase Order) |

Centractor / Recipient Name (If known) Total Extramural Amount under this Project Percent Funded by EPA (if known)

VARIOUS 522.168 0.00

Part 111 Fundina Methods and Billina instructions
25.

( Funds-Out Agreement (Note: EPA Agency Location Code (ALC) - 68010727) ;

O Disbursement Agreement

Repayment Request for repayment of actual costs must be itemized on SF.1080 and submitted to the Financial Managemer
Office, Cincinnatl, OH 45268:

Ouontniv Ouarteriy upon Compietion of work

Only avallable for use by Federal agencies on working capitalfund or with appropriate justification of need for
this type of payment method. Unexpended funds at completion of work will be returned to EPA. Quarterly costAdvance
reports will be forwarded to the Financial Management Center, EPA, Cincinnati, OH 45268.

Used to transfer obligational authority of transfer of function between Federal agencies. Must receive prior
approval by the Office of the Comptroller, Budget Division, Budget Formulation and Control Branch, EP A Hdqtts.

O Affocation Forward appropriate reports to the Financial Reporta and Analysis Branch, Financial Management Division, PM-
Transfer-Out 226F, EPA, Washington, DC 20460.

26. X Funds-in Agreement

Repayment

X Reimbursement Agreement ,,,,,.
Advance

Allocation Transfer-In
EPA Program Office Allowance Holder / Resp. Center No.

Other Agency's LAG Identification Number 33DCE-A108-96NV11969i

Other Agency's Billing Address (include ALC or Station SymbolNumber) Other Agency's Billing Instruction and Frequency

Department of Energy
ON LINE PAYMENT AND COLLECTION (OPACNevada Operations Office

ATTN: Financial Management Division, P.O. Box 98518 SYSTEM IS USED
. . . _ . - . , . ~

_



-.. .. - - - - . . . - - .-- -. - _ - -

<
* ~

|
.

,

*
-

. .

EPA LAG Identification Number
'

.

Part IV - Acceptance Conditions RW89937611-01-0
27. General Conditions

The other agency covenants and agrees that it wBl expeditiously initiate and complete the project for which funds
have been awarded under this agreement.

2a. 5pecial condstoons (Attach addinonal sheets ineeded)

Part V-Offer and Acceptance
Note: 1) For Funds-out actions, the agreement

.

and one original retumed to the Gra/ amendment must be signed by the other agency official in duplicatents Administration DMsion for Headquarters agreements or to the
appropriate EPA Regional IAG administration office within 3 calendar weeks after receipt or within any
extension of time as may be granted by EPA. The agreement / amendment must be forwarded to the
address cited in item 29 after acceptancetguaiura.

Receipt of a written refusal or failure to retum the y executed document within the prescribed time
may result in the withdrawal of the offer by EPA. c nge to the agreement

agency subsequent to the document being/ amendment, shallvoid the agreement / amendment.y the EPA Action Official,/ amendment by the othersigned which the Action Official
determines to materia!!y alter the agreement

2) For Funds-In actions, the other agency wil initiate the action and forward two original
agreements / amendments to the appropriate EPA program office for signature. The
agreements / amendments will then be forwarded to the appropnate EPA LAG administration office for
acceptance signature on behalf of the EPA. One original copy will be retumed to the other agency af'?r
acceptance.

EPA LAG Administration Office (for administrative assistance) EPA Program Office (for technical assistance)
29. Organization /Aodress 30. Organization / Address .

US EnvironmentalProtection Agency U.S. ENVIRONMENTAL PROTECTION AGENCY
Orants Operations Branch B RADIATION SCIENCES LABORATORY

Grants Administration Division P.O. BOX 98517.

401 M Street, SW(3903F) LAS VEGAS, NV 89193-8517
Washington, DC 20460

Certification
' All signers certify that the statements made on this form and all attachments thereto are true, accurate, and
complete. Signers acknowledge that any knowingly false or misleading statement may be punishable by fine or
imprisonment or both under applicable law.

Decision Official on Behalf of the Environmental Protection Agency Program Office
31. Signature Typed Name and Title Date

SEE ATTACHED DOE FORM 1270.1 E. RAMONA TROVATO, DIRECTOR, ORIA
l

Action Official on Behalf of the Environmental Protection Agency
32. Signature Typed Name and Title Date

SEE ATTACHED DOE FORM 1270.1 W. SCOTT McMORAN, CHIEF GOB B/ GAD

Authorizing Offielaten Behalf of the Other Agency
33. Signature Typed Name and Title Date

SEE AITACHED DOE FORM 1270.1 BRADLEY M. BOURN, CONTRACTING OFCl.

EPA Form 1610-1 CRev.1@m) Nee 3 cf 5
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U.S. Environmental Protection Agency
National Exposure Research Laboratory
Characterization Research Division
ATTN: Wayne Marchant

Director
P.O. Box 93478
Las Vegas, Nevada 89193 3478

,

SUBJECT: RESPONSE TO EXEMPTION REQUEST DATED JULY 3,1996

Your letter of July 3,1996, which requested a continuation of the exemption to 10 CFR
!20.1501 for.your in-house DOELAP dosimetry services, was forwarded to NRC

Headquarters for review on July 10,1996. We received their response on September 9,
1996. On September 11,1996, this matter was discussed with Paul Weeden, Anita
Mullen, and Chris Fontana of your staff. The purpose of this letter is to forward
Headquarter's comments and to document the telephone conversation referenced above.

NRC Headquarter's staff indicated that, at the time the original exemption was granted, |

the NVLAP and DOELAP dosimetry testing protocols were comparable. However,in the
Interim, the NVLAP program, ANSI N13.11," Personnel Dosimetry Performance-Criteria for
Testing," has been substantially modified with the issuance of the 1993 revision. This
standard contains differences from those currently in use by the DOELAP program,
DOE /EH-0027. The standards differ in some of the spectra used in the low-energy photon
testing categories,in the beta radiations used in the beta and mixed photon-beta

'

categories,in the neutron sources used in the neutron category, and in the absence of the
angular response category from the DOELAP standard. In addition, there are differences in
the testing acceptance criteria. Requirements for determination of the lower limits of
detection for the dosimeters used in testing are also different.

The response from Headquarters also noted that DOE's 10 CFR 835.1(b)(1) exempts from
Part 835 " activities that are regulated through a license by the Nuclear Regulatory
Commission." It was noted that the use of NVLAP-accredited dosimetry is one such
activity.

Their reply further stated that, unless there were strong reasons for continuing the
exemption,it should not be renewed. The DOELAP accreditation would be recogr.ized
untilit expires, and then NVLAP accreditation should have been obtained.
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Environmental Protection Agency 2-

Las Vegas, Nevada

in the telephone conversation on September 11,1996, Anita Mullen stated that there is an
Interagency Agreement with DOE which tasks the EPA Las Vegas with supplying between

|
two and three hundred dosimeters for DOE. This agreement is also the basis for the
funding for their dosimetry program. Some dosimeters are for personnel use, while others
are for environmental monitoring. The agreement presupposes the use of the existing
DOELAP system.' There are only an additional 20 to 25 dosimeters which are processed
quarterly for the laboratories operating under the NRC license. Anita Mullen also stated
that to obtain NVLAP accreditation would be costly. She stated that she could obtain an
estimate of the cost.

The licensee representatives indicated that the DOELAP accreditation was more
appropriate for their use. They did not believe that the technical differences between the
two programs should be issues for their facility. Anita Mullen and Chris Fontana were
going to explore this matter further For example, they indicated that the angular response
testing was already being performed, although not required by the DOELAP standard. |

It was noted that the current DOELAP accreditation expires in January of 1997.

To allow us to continue consideration of your exemption request, you should submit a !

description of the reasons it should be continued. This should include a copy of the
Interagency Agreement with DOE, an estimate of the financial burden involved in obtaining ,

NVLAP accreditation, and a discussion of why the technical differences between the |

NVLAP and DOELAP programs are not an issue for your licensed program. Your reply will
be forwarded to NRC Headquarters for review.

To continue prompt review of your exemption request, we ask that you submit your
571951.response to this letter in duplicate, and refer to Mail Control No.

Sincerely,

13?td. A e
Beth A. Prange
Sr. Health Physicist (Licensing)
Materials Branch

Docket: 030-06981
License: 27-05861-02
Control: 571951

:
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Environmenta: Protection Agency -3-
Las Vegas, Nevada -

bec:

Sarai Sherbini, HORS
Docket File
WCFO Inspection File
LFDCB, T 9 E10

|

I

DOCUMENT NAME: G:\beth\DOELAP

To receive copy of document, indicate in box: "C" = Copy without enolosures "E" = Copy with enclosures "N" = No copy

MB |M | | | |

BPrange fJtP
09/&/96 09/ /96- 09/ /96 09/ /96 09/ /96

0FFICIAL RECORD COPY
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September 4, 1996

MEMORANDUM TO: Frank A. Wenslawski, Chief
Materials Branch, WCFO

.

'

FROM: Donald A. Cool, Director
Division of Industrial and , /, O

Medical Nuclear Safety, NMSV

SUBJECT: REQUEST BY EPA- LAS VEGAS FOR EXEMPTION
FROM 10 CFR 20.1501(c)- NVLAP ACCREDITATION

I am responding to your TAR dated July 10,1996 (attached). In the request, you noted that '

the license for the EPA - Las Vegw operation is in timely renewal, and that you recommend
that License Condition 25 in the current license be included in the renewed license.
Condition 25 gives the licensee an exemption from 10 CFR 20.1501(c), which requires that
the thermoluminescent dosimeters (TLD) used by the licensee on their site, for monitoring
occupational exposures, be processed by a processor accredited under the National Voluntary
Laboratory Accreditation Program (NVLAP). Instead, the processor would be accredited
under the corresponding Department of Energy (DOE) program, DOE Laboratory
Accreditation Program (DOELAP). This license condition was granted on the basis of
guidance from NRC Headquarters dated March 24,1992.

The rationale for the exemption was that EPA-Las Vegas was, and continues to be, engaged
in activities under a DOE contract, and that accreditation under DOELAP would thereby
facilitate their operations within the DOE facilities. At the time the exemption was granted,
the NVLAP and DOELAP dosimetry testing protocols were comparable, and use of DOELAP
in place of NVLAP did not represent a significant deviation from accepted NRC practices.
However, in the interim, the testing standard used by the NVLAP program, ANSI N13.11,
" Personnel Dosimetry Performance - Criteria for Testing," has been substantially modified
with the issuance of the 1993 revision. This standard, currently in use in the NVLAP
program, contains significant differences from the previous standard, and therefore also from
the standard currently in use by the DOELAP program, DOE /EH-0027. The correspondence
between NVLAP and DOELAP is therefore less than it was when the license condition was

Contact: Sami Sherbini, IMOB
(301) 415-7902
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Frank A. Wenslawski -2-

first granted. The standards differ in some of the spectra used in the low-energy photon
testing categories, in the beta radiations used in the beta and mixed photon beta categories, in
the neutron sources used in the neutron category, as well as in the absence of the angular 1

response category from the DOELAP standard. In addition, there are differences in the
testing acceptance criteria between the DOELAP and NVLAP standards. Requirements for I

,

i determination of the lower limits of detection for the dosimeters used in testing are also

different in the two standards.
i

) Based on conversations with the licensee, we understand that the desire to continue the

! inclusion of Condition 25 in the license is based mainly on historical reasons, namely that the
i TLD system now in use in accredited under DOELAP, and it is convenient to continue use of

such an established system. Removal of this condition from the license would require the
licensee to obtain accreditation under NVLAP, a process that could prove costly and time- |

4

j consuming. However, in view of the differences between the two standards noted above, this
is not sufficient reason to grant the exemption. In addition, even though the licensee conducts

,
work at DOE facilities, they may use NVLAP-accredited dosimetry, as provided by DOE's

j regulations. DOE's 10 CFR 835.l(b)(1) exempts from Part 835 " activities that are regulated
through a license by the Nuclear Regulatory Commission." Use of NVLAP-accredited

: dosimetry is one such activity.

Therefore, unless the licensee provides a sufficiently strong reason for continuing the
exemption, we believe that License Condition 25 should no longer be included in the renewed

.

'

license. Reasons for granting the exemption include the presence of radiation sources in the
,

work environment that are significantly different from those included in the NVLAP testing .'

j standard but included in DOELAP, a requirement to be DOELAP accredited, or inordinately
high financial burdens involved in obtaining NVLAP accreditation. The licensee should be
permitted to continue operation under their current DOELAP accreditation until it expires, and-

in the meantime prepare for accreditation under NVLAP.
.

| Please call the technical contact if you need further information or clarifications.
I

! Attachment: As stated
t

t
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July 10, 1996

MEMORANDUM T0: Donald A. Cool, Director
Division of Industrial and Medical Nuclear Safet , NMSS

FROM: Frank A. Wenslawski, Chief u. - C
Materials Branch .

SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS
CONTROL 571951

This Technical Assistance Request (TAR) is sent to you to determine whether an
exemption from 10 CFR 20.202(c)--now 10 CFR 20.1501(c)--can be continued when
the license is renewed (the license is in timely renewal status). License
Condition 25. currently allows the licensee to use the Department of Energy
Laboratory Accreditation Program (D0ELAP) rather than the National Voluntary
Laboratory Accreditation Program (NVLAP). This matter was previously sent to
Headquarters in a TAR dated January 23, 1992. In a response dated March 24,
1992, it was stated that Headquarters had reviewed the DOELAP program and had
determined that it satisfied the criteria outlined in NVLAP. For this reason,

it was recommended that EPA's request be approved.

We recommend that their request for renewal of this exemption be granted. If

their request cannot be granted, please specify the reasons.

If further information is required, contact Beth Prange at (510) 975-0250.

Enclosures:

TAR Form dated July 9, 1996
Letter dated July 3,1996
Handbook for the DOELAP for Personnel Dosimetry Systems
DOE Standard for the Performance Testing of Personnel Dosimetry Systems
Amendment No. 22 to License No. 27-05861-02

;

)

i

|

)
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i REGIONAL TECHNICAL ASSISTANCE REQUEST FORM

/

Y

Date: July 9,1996

Mail or E-Mail to: Donald A. Cool, Mail Stop: 7WFN 8F5 If E-mail, cc: DAC

i Division of Industrial and Medical Nuclear Safety, NMSS

From: Frank A. Wenslawski(FAW) Region IV, WCFO
,

| Chief, Materials Branch
-

| Licensee: EPA, Las Vegas License No.: 27-05861-02

Control No. 571951

Letter dated: July 3,1996

O Problem / Issue: The licensee wishes to renew an exemption from 10 CFR 20.202(c)---now
10 CFR 20.1501(c)---to allow them to use the Department of Energy
Laboratory Accreditation Program (DOELAP) rather than the National
Voluntary Laboratory Accreditation Program (NVLAP).

O Action Required: Review their request and determine whether the exemption can be
continued. If not, specify the reasons.

Recommended Action (with revisions): .X., Approve

Hradquarter Reviewer: (For HQ use)
'

R:gional Reviewer: Beth Prange (BAP1)
Raviewer Code: W1
Reviewer Phone No.: (510)975 0250 FAX No.: (510)975-0381
Request Needed by: 09/09/96

Form TAR-10
9/93
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY' [ #

NATIONAL EXPOSURE RESEARCH LABORATORY
,

*

P.O. BOX 93478. LAS VEGAS, NV 89193-3478

% mo 'n

OFFICE OF
RESEARCH AND D"VELOPMEMT

July 3,1996

U.S. Nuclear Regulatory Commission-Region IV

Walnut Creek Field Office
Attention: Materials (Licensing) Branch, Beth A. Prange
1450 Maria Lane
Walnut Creek, CA 94596-5368

Reference: License No. 27-05861-02
Docket No. 030-06981
Contro! No. 571951

Subject: Exemption to 10 CFR 20.202(c) (now 10 CFR 20.1501)

Dear Ms. Frange:

As you suggested in your letter dated May 28,1996, and during our conference call
yesterday, I am enclosing two copies of DOFJEH-0026 and DOE /EH-0027. Both are current
and dated December 1986. In connection with our pending license renewal application, I request
continuance of our exemption to 10 CFR 20.1501 for our in-house dosimetry services for our

radiation workers.

If you need additional information, please call me at 702-798-2525, or our Radiation
Safety Officer, Loyd Carroll, at 702-798-2313.

Sincerely,

b b
Wayne N. Marchant
Director, Characterization Research Division

2 Enclosures (2 ea) i

\
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HANDBOOK FOR THE DEPARTMENT OF ENERGY
LABORATORY ACCREDITATION PROGRAM FOR

PERSONNEL DOSIMETRY SYSTEMS

DOE Laboratory Accreditation Program
for Personnel Dosimetry Systems

|

Published December 1986

@
j.

.

U.S. Department of Energy j

Assistant Secretary for Environment, Safety, and Health j

Washington, D.C. 20645 .
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FOREWORD

The program contained in this Handbook provides a significant advance in the field of radiation
protection through a structured means for assuring the quality of personnel dosimetry performance. This
program culminates an effort initiated by DOE's predecessor in early 1%3. Since personnel dosimetry
performance is directly related to the assurance of worker safety, it has been of key interest to the Department .
of Energy (DOE)(and its predecessor agencies). Studies conducted over the past three decades have clearly
demonstrated 'a need for personnel dosimetry performance criteria, related testing programs, and
improvements in dosimetry technology. In responding to these needs, the DOE Office of Nuclear Safety
(EH) has developed and initiated a DOE Laboratory Accreditation Program (DOELAP) which is intended to .
improve the quality of personnel dosimetry through (a) performance testing, (b) dosimetry and calibration
intercomparisons, and (c) applied research.

In the interest of improving dosimetry technology, the DOE Laboratory Accreditation Program
(DOELAP)is also designed to encourage cooperation and technical interchange between DOE laboratories.
Dosimetry intercomparison programs have been scheduled which include the use of transport standard
instruments, transport standard radioactive sources and special dosimeters. The dosimeters used in the
intercomparison program are designed to obtain optimum data on the comparison of dosimetry calibration
methodologies and capabilities. This data is used in part to develop enhanced calibration protocols. In the
interest of overall calibration update, assistance and guidance for the calibration of personnel dosimeters is
available through the DOELAP support laboratories. '

To further the efforts in dosimetry upgrade we are also encouraging a closer cooperation and working
relationship between the researcher and those involved in pe'rformance testing. Feedback to the DOE
dosimeter processors on dosimeter performance and applied research efforts will be provided by DOELAP.

The relationship between the DOELAP and the NVLAP (National Voluntary Laboratory Accreditation
Program) which services NRC licensees has also been established. The DOE recommended to the
Interagency Po'ief Committee on Personnel Dosimetry, a program, which integrates the DOELAP and
NVLAP under the National Dosimetry Accreditation Upgrade Program through an efficient flow of
information between the programs. The DOELAP and NVLAP utilize similar methodology. However,. the
DOELAP is more comprehensive through necessity because of the complexities of the DOE programs to be

;

accredited and the need for more restrictive performance testing.
The DOELAP is basically contained in four documents:

1. " DOE Order 5480 Series,"
2. " Department of Energy Standard for the Performance Testiy of Personnel Dosimetry Systems"

(provides testing criteria to accredit personnel dosimeters) DOE /EH-0027,
3. " Handbook for the Department of Energy Laboratory Accreditation Program for Personnel

Dosimetry Systems" (provides operating procedures for program), and
4 " Quality Assurance Manual for the Department of Energy Laboratory Accreditation Program for

Personnel Dosimetry Systems" (applies to the performance testing laboratory only) -
DOE /ID-12105.

E. J. Vallario, Group Leader
Health Physics Programs
Office of Nuclear Safety
U.S. Department of Energy

i

_ . ~ , -
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HANDBOOK FOR THE DEPARTMENT OF ENERGY
LABORATORY ACCREDITATION PROGRAM FOR

PERSONNEL DOSIMETRY SYSTEMS

1. INTRODUCTION

The Department of Energy (DOE) and its prede- basis for an accreditation program for personnel
cessor agencies have been concerned about personnel dosimeters.15
dosimetry performance since the late 1950s. Studies independent of the University of Michigan test-
conducted over the past three decades have clearly ing program, DOE conducted a program to evalu-
demonstrated DOE needs both performance criteria ate ANSI N13.Il for use in its DOE / DOE
for personnel dosimetry and a testing program to contractor personnel dosimetry programs. The
determine the criteria have been met.3-13 studies DOE conducted have demonstrated ANSI

In 1973, the Conference of Radiation Control Pro- N13.Il is not adequate for testing the personnel
gmm Directors n: commended establishing a program dosimeters used at DOE / DOE contractor facili-
for continually testing personnel dosimetry perform- ties.12 Accordingly, DOE developed a comprehen-
ance throughout the United States. He Conference sive Standard for performance testing its personriel
appointed a task force with state and federal partici- dosimetry systems.16 The Standard is a modifica-
pants to implement this recommendation. The task tion of ANSI N13.ll l4and is based on recommen-
force concluded that existing standards were inade- dations made while evaluating the ANS! Standard,
quate for the purpose. It asked the Health Physics Moreover, DOE wanted a testing program that
Society Standards Committee (HPSSC) to develop a would encourage further research and promote
new Standard to establish criteria for testing personnel communication among the DOE / DOE contractor
dosimetry performance. In 1975, HPSSC charged a organizations. This kind of program would bring
working group with writing such a Standard for the about new developments and procedures to be used

American National Standards Institute as ANSI to improve dosimetry performance. Therefore,
Standard N13.ll.14 DOE decided to establish a dosimetry testing pro-

In 1976, the Conference of Radiation Control Pro- gram consistent with its needs. The program is
gram Directors, the Nuclear Regulatory Commission called the DOE Laboratory Accreditation Program
(NRC), predecessor agencies of DOE, and the (DOELAP). DOE intends to eventually coordinate
National Center for Devices and Radiological Health its tering program with that of NVLAP.Therefore,
(NCDRH) jointly sponsored a public meeting. This DOELAP follows NVLAP methods and proce-
meeting was held to discuss the problems associated dures as much as possible,

with personnel dosimetry. At that meeting copies of Accreditation is the assessment of whether or not a
the draft standard Criteriafor Testing & sonne /Dosun- personnel dosimetry system meets specific criteria. The

etry &formance, which HPSSC had developed, were assessment includes dosimeter performance and the

distributed. Many of those attending the meeting associated quality assurance and calibration programs,

strongly recommended a pilot study be undertaken to The accreditation process includes the development of

evaluate the draft standard. As a result of that recom- recommendations for any improvements needed to
mendation, the University of Michigan conducted ensure continuing quality. DOELAP's objective is to
three rounds of personnel dosimetry proficiency testing accredit the personnel dosimetry systems of DOE /
from 1977 to 1982. Upon completion of the University DOE contractors, regardless of whether the dosimeter

of Michigan studies, the standard was adopted as a processing is conducted at commercial or in-house
Health Physics Society Standard.The Board of Stand- facilities. De term " DOE contractor" will refer to the
ards Review of ANSI accepted it as a Gnal American DOE / DOE contractor facility eligible for accredita-
NationalStandard.14The National voluntary labora- tion. The term " processor" is limited to the facility
tory Accreditation Program (NVLAP)is using it as a handling and evaluating the personnel dosimeters.

.
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This handbook describes the procedures for A performan:e testing laboratory determines.

obtaining accreditation, in general, to obtain the ability to rneet the test criteria. Members of a

accreditation,' contractors must: team of exper.s in personnel dosimetry. conduct
|

onsite assessments. The Standard is consistent

1. Meet the test criteria in the DOE Standard
with the current capabilities of dosimetry systems.

2. Pass an onsite assessment of the documen.
However, it will be upgraded as improved dosime-

tation, quality assurance, and technical try capabilities become available. This particu-

adequacy associated with personnel larly applies to beta particle and neutron
dosimetry systems. dosimetry. j
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2. SCOPE OF ACCREDITATION PROGRAM ;

The DOELAP for personnel dosimetry systems dosimetry services. Calibration services are accessi-

applies to the technical aspects of personnel dosim- ble, for a fee, to laboratories requiring characteri-

etry systems at DOE / DOE contracter facilities and zation of dosimetry systems in routine use or under

to the documentation of those aspects. During the development,

accreditation: The DOELAP allows abbreviated testing for
dosimeter types known or suspected to be noncom-

1. A performance testing laboratory evalu- pliant in certain categories. The dosimeter type will
ates the technical performance of dosime- be considered adequate or accreditable only if it is

try systems used in those environments covered by the catego.

2. An onsite assessment studies the quality ries for which it was successfully tested.

assurance, documentation, and technical The DOELAP test standard scope is limited.

adequacy of such systems. Approximate energy intervals covered are: 15 kev j
'

to 2 MeV for photons; above 0.3 MeV for beta par-

Dosimeter types or models used to determine ticles; and I kev to 2 MeV for neutrons. Addi-
whole body and skin dose for personnel are tional test categories covering other energy ranges

included in the scope of the Accreditation Pro- are being developed as the need arises and time per-

gram. Accreditation currently does not apply to mits. DOELAP does not currently cover occupa-

extremity dosimeters, pocket ionization chambers, tional environments containing significant
thermal neutron dosimetry, and high-energy neu- contributions outside these ranges. Processors are

tron dosimetry. The program scope does not forbid not required to test dosimeters used for these envi-

a laboratory to provide additional dosimetry serv- ronments.
ices (i.e., personnel, extremity, environmental, or Every two years, each DOE contractor must
area monitoring). Nor does it preclude a laboratory maintain its accreditation by demonstrating com.

from operating research programs to improve the pliance with DOELAP criteria.

!
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3. ADMINISTRATION OF THE PROGRAM

The DOELAP is managed by the DOE Office of process. The Performance Evaluation Program
Nuclear Safety. The DOE Headquarters (HQ) Admmistrator at RESL is responsible for conducting

DOELAP Admmistator provides for the owrall pro- the performance testing and site assessment programs

gram management. An Owrsight Boani technically and for maintaining all documentation associated
reviews DOELAP protocol and makes recommenda- with DOELAP.
tions concerning accreditation. The Owrsight Board The HQ DOELAP Administrator will periodi-
consists of fiw DOE / DOE contactor personnel. cally request nominations for a pool of technical
Each serws a 2-year term. An Appeals Board con- experts to serve in this accreditation program. The

siders contractor appeals concermns accreditation experts are selected by evaluating their professional

denial it consists of six DOE / DOE contractor per- and academic achievements and their experience in

sonnel. The performance evaluation program at the dosimetry. The onsite assessors, members of the

DOE Radiological and Environmental Sciences Lab. Oversight Board, and of the Appeals Board are
oratory (RESL) at the Idaho National Engineerin; selected from this pool. Each board will select its

Laboratory (INEL) coordinates the accreditation own chairman.

i
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: 4. ACCREDITATION PROCESS
,

j The Performance Evaluation Program Adminis- Administrator must approve combined evalua-

|' trator coordinates the accreditation process for per- tions, and the Oversight Board must review them.

! sonnel dosimetry systems. To obtain accreditation, The following sections describe the phases of the
a DOE contractor must first submit an application accreditation process in more detail.

; through the field office. The contractor must then
j satisfy both the performance testing and the onsite

j assessment requirements. The Performance Evalu- 4.1 Application
ation Program Administrator prepares an adminis-?

{
trative report documenting the test results and

|
recommendations for accreditation. The Oversight The contractor initiates the accreditation process

j Board evaluates the report and the recommenda- by submitting an application form (Appendix A)

i tions and, if approved, sends them to the HQ through the appropriate field office. To expedite

! DOELAP Administrator. The HQ DOELAP the process, a designated representative of the
Administrator makes the final decisions on accredi- applying laboratory management (e.g., the labora- |;

f tation and issues the Certificates of Accreditation, tory's head health physicist) should complete the J

|.

A' Certificate of Accreditation specifies the application as thoroughly as possible and sign it.
model(s) or type (s) of dosimeters accredited for The designated representative should be familiar

specific radiation categories. with all DOELAP requirements. The representa-'

; if a dosimetry system, or part of a dosimetry sys- tive reviews all documents and acts as liaison

!' tem, is found noncompliant with DOELAP crite- between DOE / DOE contractor management and

I ria, the contractor and field office prepare a the Performance Evaluation Program Administra-

! remedial action plan to implement immediately. tor. Other staff members may be designated to per-

! The plan is sent through the DOE field office to the form specific activities (e.g., handling proficiency

i HQ DOELAP Administrator with a copy to the testing or receiving an assessor). Yet, only one des-

! Performance Evaluation Program Administrator. ignated individual should be responsible for

$ The contractor and field office may appeal to the requesting a change in the scope or nature of the
accreditation.! Appeals Board at any point in the accreditation

The application. requires each applicant toI process. In the meantime, the dosimetry system describe the particular processing system
,

'

I may be partially accredited. If the systerr Ms dem,
employed. The description should include the spe.

i onstrated satisfactory performance in a subset of
cific qparatus and protocols used and whetherI the DOELAP irradiation categories and if the
processing is done manually or automatically. It )

! remedial action plan is initiated, the accreditation should also identify the equipment and procedures
- process may continue in those categories. When ,

to be used for the appropriate testmg categories.
more than one dosimeter design is used to meet the The information submitted should describe the sys-

! special needs at a laboratory, it is possible for a tem used as thoroughly as possible without divulg-
; portion of a dosimetry system to receive final

I"8['P'I''
" ' n.

| accreditation while the remaining part requires a , g t
remedial action plan.

If a DOE contractor uses the services of a com' Enroll the DOE / DOE contractor facility
i] mercial processor, both the contractor and proces- in the program

*

|- sor facilities will be visited. If more than one DOE Determine the dosimeter types or models*

contractor is using the same commercial processor, and test categories desired for accredita.;

only one site visit to the processor may be required, tion-

Gather information about the DOE / DOEMore than one DOE contractor may use perform-' *

ance test data for a commercial processor if each contractor's facility and organizational

{ contractor facility uses the identical dosimeter structure for evaluation purposes
Select assessors with the proper technicali design and if the appropriate test categories are *

background for the onsite visitI included. Site specific calibration factors and .

Gather information necessary to prepare
| response algorithms are required if used for routine e

evaluations. The Performance Evaluation Program for an onsite visit.

1
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The contractor sends the application to the calibration for albedo dosimeters. This informa-
appropriate field office. There, it is teviewed and, if tion may be useful to relate the test fields to the
approved, sent to the Performance Evaluation Pro- neutron fields in the occupational environment.

gram Administrator. The radiation sources and geometries are
described fullyin the Standard. A brief description

f them follows:4.2 Performance Test
1. A sealed 837Cs gamma-ray source

Performance testing is the first requirement of 2. X-ray machine (s) producing continuous
the DOELAP accreditation process. The proce- spectra using the techniques of the National
dures contained in the DOE Standard are briefly Bureau of Standards,18 and capable of gen-

highlighted in this section. erating nearly monoenergetic low-energy
A dosimeter type may be accredited in one or photon beams (15 to 20 kev and 55 to

more of the radiation categories shown in Table 1. 65 kev).
This table contains the source specification, ener- 3. A sealed "Sr/*Y beta particle source with
gies, and dose range for each category. The con- a 100-mg/cm filter (nominal) to remove2

tractor must specify the exposure categories and the the "Sr component - The residual maxi-
types or models of the dosimeters submitted for mum ener3y, as defined in the' Interna-
accreditation. tionalStandard ISO 6980,I9shallequalor

The test period is three to six months. The con * exceed 1.80 MeV. The in-phantom dose
tractor must submit three shipments of dosimeters 2rate at 100 mg/cm divided by the dose
during this test period to the performance testing rate at 7 mg/cm2 shall be 1.0110.03.
laboratory for irradiation. The contractor shall The in-phantom dose rate at 1000 mg/cm 2

normally submit five dosimeters in each test cate- shall be less than 1% of the dose rate at
gory with each shipment. The contractor will be 7 mg/cm . The measurement specifica-2

required to include a specified number of adds- tions take precedence over the irradiation,

tional dosimeters of each design in each shipment geometry specifications.
to be used as controls and when necessary as 2A A W W m f'M by 50 Wm
replacements. The Standard specifies certain cases (nominal) - The residual maximum energy, as
where 10 dosimeters per category per shipment defined in ISO 6980, shall equal or exceed
may be submitted for ,rradiation. These cases must 0.53 MeV. The in-phantom dose rate ati .

be coordinated with the DOELAP Performance 20 m@n divided by the in-phantom dose2

Evaluation Program Administrator. rate at . mg/cm shall be 0.8010.05. The2

The dosimeters are then irradiated and returned measurement specifications take precedence
to the centractor. The contractor must read each owr the irradiation geometry specifications.one and determine a dose or dose equivalent. The

5. A natural or depleted uranium slab - The
testing laboratory will identify all dosimeters irra-

source protective covering shall be in thediated in Categories I and 11 and those irradiated 22 and 7 mg/cm
for the neutron tests (Categories VI & Vil). Dosim- range between 3 mg/cm

2inclusive. The dose rate at 100 mg/cmeters irradiated in the mixture categories
2divided by the dose rate at 7 mg/cm shallCategories 111, IV, and V and VII (not including

be 0.58 1 0.04. The measurement specifi-neutron irradiations) are not identified by category.
In these cases, the processor must determine the cations take precedence over the geometry

dose for each dosimeter without knowing the irra. specifications. The dimensions of the
source must exceed the dimensions ofirra-diation category. Pretest calibration exposures for

neutron categories are recommended and will be diated dosimeters.

provided upon request.The contractor willidentify 6. A 252Cf neutron source used unmoderated

the neutron field (s) to be used for the performance and moderated by 15 cm of D O covered2

testing. Besides identifying the dosimeters irradi. by 0.05 cm of cadmium.17

ated by the neutron sources to the contractor the
testing laboratory will provide the ratio of The Standard of performance for DOELAP is

responses of a BF detector in a 9-in.-dia sphere based on achievable standards consistent with the
3

and in a 3-in.-dia sphere covered with 10-mil-thick goals of health protection.The criteria were chosen
cadmium. The ratio gives the contractor a relative to be both economically and technologically

6
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Table 1. Irradiation categories

Test

Category Energy Tbst Range Depths

I. Low Energy Photons (X Ray) High Dose 10-500 rad Deep

NBS Filtered Technique

M150* 70 keVb

11. High-Energy Photons - High Dose 10-500 rad Deep

137Csa 662 kev

IIIA. Low-Energy Photons (X Ray) - General 0.03-10 rem Shallow
Deep

NBS Filtered Techniques

M30a 20 keVb
-

560a 36 keVb
MIS 0a 70 keVb
H150 120 keVC

111B. 1.ow-Energy Photons (X Ray) - 0.03 5 rem Shallow

Plutonium Environments Deep

Monoenergetic 15 to 20 kev 1

Monoenergetic 55 to 65 kev

M3Amd 59 kev ;

|
|

IV. High-Energy Photons 0.0310 rem Shallow
Deep

837Csa 662 kev

VA. Beta Particles - General (Point Geometry) 0.1510 rem Shallow

* Tle 0.76 MeVf

MSr/#Y (filtered)a 2.3 MeVI

VB. Beta Particles - Special (Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVf

7
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Table 1. (continued)

Test
Category Energy Test Range Depths

VC. Beta Particles Special(Point Geometry) 0.15-10 rem Shallow

20*Tle 0.76 MeVI
*Sr/*Y 2.3 MeVI

VI. Neutron 0.2-5 rem Deep

252Cf(moderated)8
252Cf (unmoderated)

VII. Mixture Categories

III & I W 0.05-5 rem Shallow,

!!! & V One energy 0.2-5 rem Deep
IV & W from each 0.2-5 rem
!!! & Vih category 0.3-5 rem Deep
IV & Via 0.3-5 rem Deep

a. This category or a subset of this category is also specified in Reference 14.

b. Averase.

'c. Effective.

d. The28' Am source is optional. At the option of the testing laboratory. it may be used in lieu of the 55 to 63 kev monoenergetic
source.

e. A modified performance algorithm is recommended.

f. Maximum.

g. Moderated by 15 cm of D O(see Reference 17).
2

24th. For work environments containing plutonium, use the monoenergetic or Am sources.

1
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: achievable based on the data collected during the confidence levelis approximately met for i

intercomparison of dosimeter system performance each dosimeter (and thus for each worker). I
,

for DOE laboratories.13 A test criterion: However, the uncertainty due to angular'

response included in the ICRP accuracy'

| B | + S s 0.30a (1) recommendations is neglected in the test
criteria. The criterion in Equation (1), j

can be interpreted as providing approximately 70% using quarterly exchange rates to achieve j

confidence a dosimeter response would be within 95 % confidence, is the approximate equiv- ,

30% of a conventionally true value. For workers alent of reserving up to 20% additional |

using four dosimeters annually and receiving bias for angular response variations.
The NCRP recommends 20% accuracy atapproximately the same dose on each, the criterion *

provides approximately 95% confidence the annual high doses. The ICRU and ICRP favor a

reported dose equivalent would be within 30% of a special effort to increase accuracy on a
conventionally true value, case by-case basis.

'

Inaccuracies resulting from field use underThe criterion in Equation (1) is consistent with *

the recommendations of the National Council on partially unknown conditions are
!Radiation Protection and Measurement (NCRP), neglected in the test criterion. Examples of

the International Commission on Radiation Units such unknowns are the position of dosime-

and Measurements (ICRU), and the International ter relative to source distribution or its
Commission on Radiological Protection (ICRP). location on the body of the wearer.

Reference 16 points out the following caveats:
The criterion in Equation (1) was modified to

The NCRP and ICRU recommend 30% reduce the probability of a failure due to the impre-*

for the accuracy with 95% confidence. To cise delivery of dose equivalent to the test dosime-
meet these requirements, at least four ters and to permit more time for fine adjustments
dosimeters receiving approximately equal in the mixture categories. The DOELAP Test crite-
doses must be used to determine the rion is:
annual dose.

The recommendation by the ICRP of |*

accuracy within a factor of 1.5 at the 95% where

a. Bias (B). the average of the performance quotients. P,. for n
dosimeters, for a specific irradiation category and depth. L = 0.30 for Categories I through VI

.

L = 0.40 for Category VII

B = f [.P, (la)
and E is the estimated fractional uncertainty in the"'
delivered dose or dose equivalent rate. The per-

where
formance testing laboratory determines the value

(Reported), - (Delivered), of E. It will typically be in the range between 1%
P, = and 4%..

The test for the low-energy beta source listed in

Standard Deviation (S) The standard deviation of the per- Table I does not require using Equation (2)
formance quotients. P,. calculated for n dosimeters for a speci- because of the technological and practicallimita-
fied irrad,ation category and depth. tions of current dos,imeter designs. Instead, th.isi

less stringent test is used for *TI:~ "
a m

3 (P, . B/
5= (lb) | B \ - l E l s 0.40. (3)"'

,,,

. . ,
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This criterion was chosen based on the low-energy The exposure geometry from contact with a slab
beta performance of current DOE dosimetry sys- produces a different depth dme curve from the
tems, as discussed in the Standard.16 The *TI curve obtained at a distance from a point source.

'

' source is not used in any mixture categories unless Present dosimeter designs may require calibration
requested by a participant. The performance crite. factors for occupational environments that are sig-
ria for Category Vil and for the *TI tests will be nificantly different from the slab uranium source
upgraded to that of the other categories and factors. The contractor is responsible for demon-
sources two years after the effective date of the strating that calibration obtained from the slab ura-

DOE Order.20 nium source is appropriate. Category VC may be
The dose interpretation algorithms used for preferable if the occupational environment con-

reporting occupational doses should be used for tains only limited beta energy ranges. The limited !

the performance tests, if practical. If changing an range must be identified as being closer to the
algorithm to meet the DOE Standard specifications energy of #Sr/#Y or of *TI. The contractor j

increases the error of reported occupational doses, chooses the beta source in Category VC before ini- )
that algorithm should not be changed. Using dif- tiating the test. If more than one of Categories VA,

ferent calibration factors for the tests and for vari. VB, and VC are chosen, the contractor may use

ous occupational environments is justified if it different dose interpretation algorithms when'

results in an improved dose estimation. The con. those same algorithms are used for specific occupa-

tractor must document the relationship between the tional environments.

algorithms used for the test and the reported After each shipment of dosimeters is returned,

worker doses. The contractor must also justify the the contractor determines the dose for'each dosim-

use of environment-dependent factors. eter and reports the doses to the performance test-

The categories for low energy photon and beta ing laboratory. When all three rounds have been

particles offer a choice of sources. The "A" catego. completed, the performance testing laboratory
ries are for general sources, the "B" or "C" catego. mails the results of the proficiency testing to the

ries for specific occupational environments or contractor. If the contractor does not demonstrate ,

applications. For example, Category lilA is for satisfactory performance in one or more categories

general low-energy photon environments. Cate, during a test sequence, the laboratory will send the
4

gory tilB applies specifically to plutonium envi. contractor a notice of required retesting with the

ronments. Testing in both subgroups of test results.

Category 111 is appropriate for a dosimeter used in For each dosimeter type, the retest sequence is as
I0lIO*5:both plutonium and nonplutonium environments

with significant x ray fields. Different dose inter- 1. Catego.'.es I and 11. When a contractor
pretation algorithms may be used for tests in both high-dose categories and the
Categories lilA and IllB if they are the same ones test result is not satisfactory in one or
used to estimate the occupational doses. both, retesting in both is required. When a

The beta particle categories are for general beta contractor tests in only one high-dose cate- t

environments ("Sr/*Y and *T1 point sources- gory and the test result is not satisfactory,
Category VA), environments containing uranium retesting in that category is required,
sources (stab uranium-Category VB), and envi- Whenever the test result is not satisfactory
ronments having predominantly high-energy or for a high-dose category, retesting in the
low energy betas (a "Sr/#Y or a *TI point corresponding protection level category
source-Category VC). The sources in (111 or IV)is also required.
Category VA have energy spectra suitable for an 2. Categories Ill, IV, V, VI, and Vil - When a
energy response test for beta fields. According to contractor tests in three or fewer protec-
Reference 19, an energy response test may include tion level categories and the test result is
wpm, *T1, and #Sr/#Y sources. These are con- not satisfactory in one of these, the con-
tained in the ISO series I sources, designed for tractor must retest in all of them. A second
dose rate uniformity over large areas. The casc occurs when a contractor tests in more
Category VB source may be preferable in a dosime- than three protection level categories, and
try system designed to monitor uranium fields the test result is not satisfactory in one of
when a similar source is routinely used for beta these tests. Then the contractor must retest
dose standardization. in that category and in two additional

10
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' protection level categories for which their 3. Select and trace the history of a sample
; performance was satisfactory. The con- batch of dosimeters from when the dosim-

| tractor will not know which two additional eters are received to the time a dose report
4 categories are chosen. Finally, when per- is issued.
' formance is not satisfactory in two or more 4. Thoroughly review the contractor's per-
} protection level categories, retesting is formance test results.
! required in all protection level categories 5. Review the contractor's quality assurance

for which accreditation is sought. documentation.
6. Examine technicians' notebooks for

i records about the selected group of dosim- |

! 4.3 Onsite Assessment .,, Qk dosimeter identification and track- l
I ing procedures.
' To become accredited, a contractor must demon- 8. Determine if the appropriate environmen- |

j strate the ability to conduct a credible personnel talconditions are maintained.
' dosimetry program. For initial accreditation, an 9. Examine copies of completed reports.

1
onsite visit is required after the performance testing 10. Evaluate documentation.

; has been satisfactorily completed. This visit shall 11. Evaluate technical aspects. These
i assess the quality assurance, documentation, and include: personnel training and compe-

i technical aspects of the personnel dosimetry pro- tency, facilities and equipment, equipment
gram. Appendix B contains the assessment crite- ' calibration and maintenance, and record-.

i ria. Assessors may use them with considerable keeping systems.

| latitude according to their experience and as the 12. Conduct a close-out meeting with manage-
; unique conditions at each processing facility may ment and supervisory personnel to explain

j dictate. The onsite assessment is repeated at least their findings and to clarify the contractor's

1 every two years. responsibilities.
*

'lko assessors are assigned to visit each facility. 13. Leave a copy of their reports with the con.
'

Assignments are based on how well the assessors' tractor.'

! individual experience matches the type of process- 14. Conduct monitoring visits between the

j ing to be assessed. Assignments also are made to biennial assessments.

avoid conflicts of interest. The contractor is told of.

! the assignments and has the right to appeal the The following subsections discuss some of these

| assignment of an assessor to the Performance Eval- activities. Subsections 4.3.1 through 4.3.3 provide a

: uation Program Administrator. If the contractor general overview of the program elements assessors

: and the Program Administrator cannot agree on an are likely to consider important components of a sat-

{ assessor, they may ask the Appeals Board to resolve isfactory dosimetry program. Subsections 4.3.4

j the difference. When the assessors have been through 4.3.6 discuss the close-out meeting, proce-

assigned, the Program Administrator contacts th'e dures for correcting deficiencies, and monitoring
3
; contractor to arrange a mutually agreeable date for visits.

'

.

the visit. The field office is notified of the dates of,

I the site visit. The time needed to conduct an onsite 4.3.1 Quality Assurance Program. The key to a

! visit varies. A two-man team typically requires two properly functioning organization is an ongoing
j to three days. quality assurance (QA) program. A QA program is

! The assessors: an orgamzation's internal system of procedures and
practices to ensure the quality control of its services.i

1. Begin the visit by meating with the man- A QA manual should document this program. To
agement and the supervisory personnel qualify for accreditation, a contractor must demon-
responsible for the dosimetry activities for strate its QA program during the onsite visit. Crite-
which accreditation is being sought. The ria for the QA program are contained in
assessors acquaint management with the Appendix B.
assessment process and set the agenda for
the visit. 4.3.2 Documentation. A con:ractor must have

2. Evaluate the contractor's quality assur- up to-date documentation thorough.y cescribing all

ance system, of its significant procedures and practices. These

11
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Dosimeter calibration techniques and pio- ;written descriptions should contain such items *

as: (a) personnel requirements and responsibilities, cedures, including traceability paths

(b) a system for maintaining necessary records,
(c) operating procedures, (d) proceduras to employ Aeporting

in the ewnt of unusual or nonstandard circum-
stances, and (e) scheduling. Written descriptions Data handling and mporting*

Actions to be taken when variations in ten*
should cour at least thae topics.

data indicate a problem,

b%rsonnel

4.3.3 Technical Adequacy. Contractors must
, g ,,, g en8ure empW do M W d W W 6 -

Job / position description for all dosimeter- quate procedures for traimas and utihzmg employ-
*

processing and records-management per- ces. Contractors must also provide adequate
sonnel equipment, facilities, and maintenance procedures.
Procedures for training personnel*

Assurance of personnel competency 4.3.3.1 1%rsonnel TWning. The ' contractor must*

ensure each new staff member is trained for the proc-
Egu pment essing duties assigned. The competency of staff

members should be verified and documented annu.
Processms-equipment inwntory, including ally. In addition, all staff members should be*

radiation sources used for calibration stramed when pr==eine equipment and protocols
Practices for processing-equipment calibra- are changed or when the staff members are assigned*

tion, verification, and maintenance new responsibilities.
A test plan (pracessine protocol) for the Each staff member must receive (or have had)*

conduct of the performance tests for each training for the assigned duties through on-the-job
dosuneter design processed training, formal classroom sessions, or a technician
lastructions for operating all prnceuing certification program. This trauung should be docu-a

equipment, including instructions for per- mented in the personnel file.

forming operational quality assurance
ebecks 4.3.3.2 Personnel Competency. The technical

director of the personnel dosimetry program should

Dos /meests be a professional expenenced in applied radiation
da i=-'ry. He/she should be knowledgeable in the

Dosimeter models and design specifications design and operation of the daniaey system (s) cur-
*

-

rently utiheed, his individual should haw the tech.Wa= cr seria for lavamia= dosimeter*

hon and materials nical competence to establish any required
dosunctry programs. He/she should also have theProcedures for handling and storing sensi-*
supervisory capability to direct the work of profes-

tive dosimeter components and materials ,

O' ''#Y ""** ** **d " ~ "*
Assembly / disassembly techniques for all*

tec duector may be mspone h Wty
dosimeter models used 888Hf8 Ace program. K not, nspoMty b anW
Procedures for periodic checks of in-service to another individual. This person should have.

dosimeters knowledge and experience in quality assurance. He/
Identification and trackm.s of dosimeters she will communicate dinctly to the technical direc-*

Procedures for handling and storing in- tor and other organizational management. If a*

service dosimeters second individual has responsibility for the QA pro-
Actions to repair or replace damaged gram, the description for that position should be*

dosuneters included in the organization description. There
should be enough trained staff members to prcnide

Cellbret/on program continuity,
in addition to providing for staff training, the

Relationship (s) between dosimeter calibra- technical director must annually evaluate the compe-o

tions and field spectra tency of each staff member authorized to perform

12
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dosimeter evaluations. These staff evaluations able means being able to show that appropriate doc-'

thould be available for review. umented actions were taken to compare (either
:

The DOELAP Performance Evaluation Program directly or indirectly) a reference standard with a
i

1
Mministrator must be informed of any orgamza. national standard.

tional or personnel changes that could affect the per. The trar.sfer standards used and the envimamen--

formance of the contractor's dosimetry program, tal conditions at the time of calibration must be doc- l
:

| Changes such as technical supervision or responsi- umented for all calibrations. Calibration records .

i bility for quality assurance program should be must.be made available for inspection during the

I reported to this Administrator within 60 calendar assessors' onsite visit. The traceability of the refer-

{ days of the change. ence standards used m verified at that time.

,

. He contrac- 4.3.3.5 Recordkeeping. The contractor must
tot or dosimeter processor must have facilities and maintain functional records on the dosimetry sys-

;
equipment adequate to perform the type (s) of pme- tem. This means the records should be easily accessi-.

essing for which it claims capability. Proper shield- ble, in some logical order, and complete. Records;
ing should be provided to protect areas from covering the followmg items are required and m

; unwanted radiation, and environmental controls reviewed during the onsite visit:
; should be maintained. The equipment should

f
;

j include adequate processing equipment and radia- Staff tminin@ W d*

- tion sources. If properly calibrated (NBS-traceable) ""#"'I
i laboratory-standard equipment for determining Processing-equipment calibration and

.

*

dose equivalent is not available, ti,e contractor
* 5 npetent * Da develop dosuncter processing |

b tion 8"
| Mequate backup equipment or systems for key ' " "* "8 d
i processing steps should be available for use in the ter matenals

event the primary systems fail. De backup systema
.

i could be arranging for the services of another DOE- * ts o ernal equipment
accredited contractor on an emergency basis, checks, measurement quality assurance

programs, audits, etc.
| Performance test data and reports*

4.3.3.4 Equipment Maintenance and Calibre-
'Dacking and logging dosimeters.*tion. The contractor must maintain a preventive

maintenance program for equipment used to process
,

i
dosimeters and to perform quality control checks. Processing-equipment calibration (or verifica-;

i When equipment-used for measurement, dosime- tion) records should include the following: equip-

ter processing, or quality control-is inherently sub- ment name or description; model, style, or serial
I

ject to change due to use or the passage of time, it
number; manufacturer; notation of all equipment

must be calibrated periodically. Calibration is com- variables requinns calibration or verification; the.

i paring the equipment with a reference standard. range of calibration / verification; the resolution of|

i This companson determines the performance of a
the instrument and its allowable error; calibration or

measuring instrument or the output of a radiation
verification date and schedule; date and result oflast
calibration; identity of the laboratory individual or;

: source with sufficient accuracy.
The proper performance of the dosimetry proc-

external service responsible for calibration; source
of reference standard and traceability.j

essing system must be verified periodically. Dosime-
Dosimeter-tracking and -logsms records should;

ters irradiated in well-charactenzed rettiation fields

f'
trace the movement of each dosimeter through the

are used for this purpose.

i Either the contractor or an external calibration
processing facility, from its receipt through all the

|
service should calibrate equipment or the dosimetry tests performed to the rmal report.

The fmal dose report the contractor developed for
j system and characterize radiation fields. All calibra.

the permanent record should include or reference the
j uons and characterizations must be performed using

reference standards trc ceable to NBS national stand.
location of the fohwing:

;
18 r to standards maintained by an equivalent

|
ards o

Name and address of contractorforeign national standards authority. Being trace- *
t

!

.
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Pertinent dates and identification of dosim- visits may occur for cause or on a random basis,*

eter, including contractor and correspond- These visits may serve to verify reported changes in

ing processor identification codes the contractor's processing facilities and/or opera.

Description and identification of the tions. The visits may also explore possible reasons*

dosimeter and/or elements for poor performance in proficiency testing: The

An explanation of any deviation from the scope of a monitoring visit may range from checking*

protocol routinely used in processing a few designated items to making a complete review.

dosimeters that may affect the reported
dose (e.g., mishandling of background con- pg g
trol dosimeters)
Identification of anomalies*

Signature of or a reference to the person When the technical evaluation has been com-*

having technical responsibility pleted or at the end of the accreditation period, the ;

All additional items identified in the con- Performance Evaluation Program Administrator !
*

tractor's test plan. prepares an administrative report and recommenda. ;

tion for the DOE Headquarters DOELAP Adminis- |

trator and the Oversight Board. The Board evaluates |

4.3.4 Close-Out Meeting. At the conclusion of the report and recommendation and proposes one of

the visit, the assessors will discuss their observations two options:

with appropriate members of management and
Accreditation - The HQ DOELAPidentify any findings or deficiencies. A written sum- *

mary of any deficiencies discussed is left with the Administrator completes the accreditation

contractor's authorized representative. The asses- process by issuing a certificate of accredita-

sors forward the assessment forms and the written tion to the contractor,
Remedial Action Required - ne contrac-summary to the DOELAP Performance Evaluation *

Program Administrator for use in the technical eval- tor is notified that remedial action is
untion. The contractor is requested to forward required and of the reason (s) for the reme- ;

within 30 days a written plan for resolving identified dial action. The contractor must immedi- !

deficiencies. his plan should be sent through the ately identify and implement a remedial |

field office to the Performance Evaluation Program action plan within 45 days of receiving the

Administrator. notification. This plan is sent to the HO
DOELAP Admmistrator through the DOE

4.3.5 Deficiencies. Deficiencies identified during field office with a copy to the Performance

the initir.1 onsite visit may require some time to cor- Evaluatk . Program Administrator. A con-

rect. These corrections must be completed before tractor may request an Appeals Board

accreditation is granted. Deficiencies noted during review.

subsequent biennial onsite assessments of an accred-
ited contractor should be corrected within 60 days of Dosimetry systems may be partially accredited if a

the close-out meeting. If a contractor disagrees with system is demonstrated to be satisfactory in a partic-

a part of the assessors' findings, the contractor may ular subset of the DOELAP irradiation categories. .

request that the Performance Evaluation Program if a system has not satisfactorily demonstrated com-

Administrator review and reverse the findings in pliance with the test criterion in a particular subset

question. A further appeal may be directed in writ- of categories and if a remedial action plan is initi-,

ing to the Appeals Board if the assessors' findings ated, the accreditation process may continue in all
,

are upheld. When out-of-calibration apparatus is other categories,

cited, the apparatus should not be used until correc- The contractor has the responsibility to inform

tive action has been completed. Any deficiencies the Performance Evaluation Program Administrator

noted for corrective action are reviewed during sub- whenever any changes are made in dosimeters or ,

sequent onsite visits and technical evaluations, processing techniques. The contractor must provide
evidence supporting a conclusion that the system is

4.3.6 Monitoring Visita. In addition to regularly technically equivalent to the accredited system. The

scheduled onsite assessments, assessors may be Performance Evaluation Program Administrator

assigned to make monitoring visits at any time dur- with the Oversight Board's approval makes a deter-

ing the two-year accreditatior, period. Monitoring mination of technical equivalence. If they decide the

14
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changed dosimeters or techniques are not techni- The Performance Evaluation Program Adminis-
cally equivalent, the accreditation does not cover trator will recommend approval or disapproval.
the dosimeters or techniques. They must be fully 'The justification with the recommendation is for-
evaluated and/or demonstrate a satisfactory warded to the Oversight Board for action. The
dosimeter performance in accordance with contractor may request a review of the results by
DOELAP requirements before they are covered, the Appeals Board. If the current dosimetry sys-

If a change in the type or quality of radiation tem is not adequate, the contractor may:(a) apply
fields occurs, or is anticipated, the contractor to accredit either the current system, a new sys-
shallinform the Performance Evaluation Program tem, or a supplemental system including the new
Administrator..The contractor shall also justify radiation field (s), or (b) obtain dostmetry services
either that the existing accreditation is adequate, from a DOE contractor currently accredited for
or that additional accreditation testing is required. the radiation field (s) involved.

.

|
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5. EXCEPTIONS

: DOELAP excepts some B Clause contractors contracts). In these cases, the B-Clause contrac-
from these requirements. These B-Clause con- tot may choose to obtain accreditation fromt

i tractors do eet perform in house dosimetry and either DOELAP or NVLAP. Field offices may
do not routinely report significant doses apply for additional exceptions to the
received by personnel (e.g., small university HQ DOELAP Administrator.,

.
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APPENDIX A
>

.

DEPARTMENT OF ENERGY
APPLICATION FOR ACCREDITATION IN PERSONNEL DOSIMETRY

1. DOE site or facility

2. DOE Field Office

3. Other DOE facilities using your personnel dosimetry services (specify dosimeter designs and applicable

categories required).

.

.

4. Vendor identification, if outside vendor used:

a

5. Name of authorized representative of management .or DOELAP accreditation

Name

Title
.

Department

Contractor

Address
Street or P.O. Box City Staie Zip Code

Thiephone

21
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List all d'simeters, by name and model number, for which accreditation is sought and place an (x)6. o
under each dosimeter listed, opposite the appropriate category (see DOELAP Handbook and DOE

. Standard for a detailed explanation of each category).

Dosimeter Designation

Category

aI. Low-Energy Photon (c. fit.h Dose)

.

bII. High-Energy Photon (High Dose)

IIIA. Low-Energy Photon

IIIB. 14w-Energy Photon (Plutonium)

IV. High-Energy Photon

VA. Beta

VB. Beta (Uranium)

VC. Beta (Special)C
,

!

VI. Neutrond

a. Automatically entered if entered in Category illa or 1118.

b. Automatica!:y entered if entered in Category IV.

c. Please specify whether a high energy beta source ("$r/*Y) or a low energy beta source (36*Tl) more nearly approximates the
beta spectra of your facility.

d. Please specify one or both of the neutron sources. Use only the source (s) that more closely represent the energy spectra found :
in the occupational environments covered by your service. If the energy spectra vary significantly. both sources may be necessary. |

|
|
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NOTE: If a dosimeter is emered in two or more single categories (Ill VI), it is automatically entered )
into all of the appropriate mixture categories (Vil). A combination dosimeter with physically separate
parts should be listed as one dosimeter. A separate neutron dosimeter should be considered part of a
general beta gamma-neutron dosimeter and submitted together with the beta. gamma dosimeter to the |

neutron / photon mixture categories. The Performance Evaluation Program Administrator willinform
you of the required number of dosimeters to be submitted for each of the three irradiation periods.

|

7. Which of the dosimeters listed in the table above are currently in use? Planned for future use? Under
study? (No additional information is required for dosimeters under study.) |

!

8. For each dosimeter listed in the preceding table, describe important design features, including: type of i
dosimeter material, type of badge or dosimeter holder used, dosimeter placement inside the holder, i
and type and arrangement of absorbers. Diagrams are helpful. (Proprietary information should not be j
included.)

9. For each dosimetry system listed in the table, atach a short statement to justify not seeking |

accreditation in any of the listed categories. |

10. For each dosimeter, state whether it is processed in house, in a commercial laboratory, or in another
,

government facility. !
1

11. Describe in house dosimeter processing, including readout apparatus and procedures and protocols for
the handling, storage, and preparation of dosimeters. Indicate whether processing is manual or
automatic. Indicate procedures that may differ for different categories!

12. If an angular dependence study of dosimeter performance and a determination of the lower limit of'

de'ectability have been performed, results should be included with this application. If not, results will
be required prior to the granting of accreditation (see DOE Standard for the Performance Testing of
Personnel Dosimetry Systems).

13. If field calibrations of dosimeters are used to determine occupational exposures, the dosimeter
calibration documentation for each field type should be included with this application.

J

I hereby authorize this application and attest that all statements made are true, complete, and correct to
the best of my knowledge and belief and are made in good faith.

Authorized Representative:

Printed Name

Signature

Title

Date

By authorizing this application you affirm that you are aware that if accreditation is granted to your
organization, the accreditation applies to dosimetry processing services using the specific dosimeter
models/ types in the categories requested and using the processing techniques that were used to demonstrate
satisfactory performance in accordance with the DOE Standard. You will be expected to use the same
dosimeter (s) and techniques in the normal processing activities you perform.

23
.
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If any changes are made or deviations occur in these dosimeters or techniques,it will be the responsibility
of your organization to provide evidence that such changes lead to results that are technically equivalent to
the accredited processing activities. Determination of technical equivalence will be made by the DOE
Oversight Board.

If the changes or deviations to the dosimeters or processing techniques are not considered to provide
results that are technically equivalent, the new dosimeters and/or techniques will not be covered by the
accreditation until they have been fully evaluated and/or their performance has been demonstrated in
accordance with the DOE Standard,

in authorizing this application you declare that you commit the applicant contractor to:

Be examined and audited, initially and on a continuing basis during the accreditation period*

Permit the onsite assessors to review and examine records or other documents required by the*

DOELAP Handbook

Maintain compliance with applicable handbook criteria*

Participate in proficiency testing programs that may be required for maintaining accreditation.*

Field Office Review: (to be completed before application is submitted)

Printed Name

Signature

Title

Date

.

i
-
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APPENDIX B
.

CRITERIA FOR ONSITE ASSESSMENT
'

i '

i
-

|
. The site assessors are given considerable latitude 9. An independent orgamzational relationship

in evaluating a contractor's personnel dosimetry must exist between dosimeter processing and
~ program. To help each contractor receive a fair other contractor activities.j

assessment, the assessors are provided with this list 10. A designated individual must exercise the

; of criteria covering the main points of a good pro- authority to assign processing tasks and to
,

|
gram.~ ensure timely dosimeter processing.

' 11. The responsibility for major equipment main.
tenance, calibration, and servicing major

i General equipment must be clearly assigned.
!
i

12. Assigned staff members must be knowledge-
able about dosimeter processing equipment'

The contractor shall have the latest versions of
and competent in performing assigned process.
ing tasks.

. |
the processing protocols, dosimeter specifications,

; quality assurance manual, and other related docu.
13. The QA manual must describe practices for ;;

ments (equipment manufacturer instructions, etc.)
ensuring staff member competency.

available at the facility. The latest version of these 14. The QA manual must describe the training |,

|
documents must be used in conducting all routine Program to prepare staff members to conduct.

processing protocols.
: processing. 15. The QA manual must have provisions for

retraining assigned staff members when proto-s

(
! Personnel cols are revised.

16. The competency of staff members should be
j verified annually, through one or both of these
; methods:
f 1. The functional organization must be consis- Observation of the conduct of processing*
; tent with the current organizational chart for protocols by techmcally qualified individ-

, the personnel dosimetry program. uals,

i 2. The qualifications of the individual who has Written examination based on the process-*

! technical responsibility for the personnel mg prot cols,
f

dosimetry program must be consistent with the 17. A record of the dates and findings of compe-
position description. tency reviews must be available for review.

! 3. The individual who has technical responsibility 18. Specialized skills required to conduct all proc-
I must generally exhibit adequate technical essing protocols must be documented. The
! knowledge and management control for per- traming program for mdividuals who conduct

sonnel dosimetry. the protocols must include these skills, in addi-
4. The individual who has technical responsibility tion, the training must include::

must ensure all dosimetry data are approved. A period of close supervision until compe-*

5. The qualifications of the individual responsi. tency is demonstratedi
ble for personnel dosimetry quality assurance

A mechanism to evaluate and inform staff*

(QA) must be consistent with the position members of the adequacy of their per-
I

description. formance in conducting assigned process-
*

; 6. The responsibility for maintaining and revising ing protocols
4 the QA manual must be clearly assigned. A mechanism to retrain periodically and to*

7. All personnel dosimetry program staff mem. correct any deficiencies in performance
! bers must be familiar with and implement the between the retrainings.

documented quality control program. 19. Agreement between assigned processing
,

8. Communication between technical and super.
responsibilities and the technical areas<

visory staff members must be adequate.4

1
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addressed in the training program must be 11. Calibration and verification records for major

apparent, equipment used in dosimetry processing must
20. A record of training courses completed by each include

Equipment name or descriptionstaff member must be available for review. *

Manufacturer's name*

Model, style, serial number, or other iden.*

Equipment and Facilities tifying mark
Identification of all equipment variables*

1requiring calibration or verification
Range of dose measurements for calibra. )*1. A list and description of the facilities and
tions jequipment used in all the processing protocols
Allowable error (taking into consideration j*for which accreditation is requested must be

available in the laboratory. The list allows the instrument tolerance) to coincide with the j

facilities and equipment to be correlated with requirements of each processing protocol
Schedule for periodic calibrations, includ-*

calibration records.
2. Dosimetry readout equipment appropriate for ing calibration / verification date q

Date and result of last calibration /*
the dosimetry system must be available.

verification, including assessed uncer-3. When an annealing oven or furnace is neces.
tainty of measurementsary, it must be reserved strictly for dosimeter Identification of staff member or position*

annealing.
responsible for equipment calibration, or ;

4. There must be a method for securing and main- '

identity of external service performing cal-
taining the resources required for the process,

ibrationing activities for which accreditation is Identity of reference standard and how the*
requested. individual dosimetry data relate to

5. Procedures should be established to bring national standards or to nationally
backup equipment into routine service, repair accepted measurement systems.
equipment on a rapid response basis, and/or 12. The calibration of equipment must be verified ;

use the services of another DOELAP- at regular intervals. These intervals are deter-
accredited contractor. Such procedures ensure mined by equipment type, manufacturing
continuity of service when personnel or dosi. specifications, accumulated stability data, or
metry systems fail to perform within the con- s me ther reasonable plan. In all cases, the
trol limits. processor must demonstrate the reliability of

6. Dosimetry processing equipment must be iden- the measurements performed.
tified well enough to permit correlation with 13. Duties are assigned for all processing equip.
calibration records. # # " * " * " " " * ** "E

7. Adequate controls must be in place to ensure all eq ipment is in proper workm.g order.
equipment performance at the levels of preci-
sion and accuracy the contractor defined in
each processing protocol. The operating proce- Quality Assurance
dures to be implemented when the equipment |

fails to meet these criteria must be docu-
mented. 1. Technicians must be familiar with and imple-

8. To help evaluate the stability of equipment per- ment the documented quality control program,
formance, records of preventive maintenance 2. The. quality control program must be orga-
and repairs must be available for each piece of nized to assess the variability of test resuks

!

processing equipment. among staff members.
9. Service contracts or an in-house capability to 3. The supervisor must examine audit results.

maintain equipment and stock parts must be Action must be taken to correct any deficien-

adequate to ensure continuity of equipment cies.

operation. 4. Records of the laboratory's participation in
10. Environmental parameters in the processing intercomparison programs or external mea-

facility, including background radiation, must surement assurance programs must be consist-

be measured and recorded. ent with practices defined in the QA manual.

28



1
. ,

t

:

|

|

5. If processing is conducted in multiple locations 7. Documented procedures must be used to ver-
within the processor's facility, the processor ify:

Filter materials are consistent with themust perform comparative tests to assess the *

consistency of dosimetry data. dosimeter design j

Filters are properly placed in dosimeters. j6. The documented QA system must clearly *

describe records kept and practices followed. 8. A procedure must be established to verify
'

These records and practices must cover the dosimeter holders meet required specifica.
process from the point of dosimeter receipt tions.
through to the final delivery of data to the user. 9. The QA manual must document procedures i

7. Records of any deviation from the use of docu- for handling dosimeters before they are issued.

mented processing procedures, equipment, or 10. Dosimeters placed in service must be checked

facilities must be kept to show no degradation according to a defined schedule or frequency to

of performance occurred. ensure all necessary components are in place.

8. The QA program must incorporate external 11. A screening procedure must be used to ensure

checks, including: that dosimetry materials (sensitive elements)

Processing controls (e.g., light source are consistent with the dosimeter design. The*

readings, microprocessor controls) procedure must include phosphor type and

Blind audit dosimeters sensitivity.*

Unexposed dosimeters. 12. The identification system must be adequate to*

9. A comprehensive record of processing activi- ensure the correct identification of both
ties (i.e., a dated log) must be maintained. This demountable (nonfixed) and fixed thermolu-
record must contain sufficient identification to minescent (TL) elements. The system must

allow correlation with calibration / verification also identify the association of each TL ele-
and control system records. This record must~ ment with a position or filter in the dosimeter.
be available for inspection in the processor's 13. The same dosimeter type or model and sensi-

facility. tive elements used during proficiency testing
must be used to assess occupational exposures.

14. Information available concerning processed

Dosimeters dosimeters should include:
,

Radiation type*

Dose definition (terminology)*

Responsibility for handling the dose of*General Criteria
record
Calibration procedures used in dose deter-1. Practices for receiving, handling, and storing *

dosimeters must be consistent with provisions mination
'

Quality controlin the QA manual. *

Special processing procedures to be used as2. A positive system for identifying and tracking *

all dosimeters must be in use, part of the dosimetry service
Directions for handling and using back-3. A satisfactory acceptance criterion for all *

dosimetry material must be established. The ground control dosimeters
Identifying anomalies noted during pro-criteria must be documented in the QA man- *

ual, cess' g.m

4. Sufficient information must be contained in 15. A person must be assigned responsibility for

the dosimeter identification code to allow cor- the receipt of in-service and background con-

relation with the record system used in process- trol dosimeters.There must also be a proced te

ing. to cover this. The procedure must include:
The individual dosimeter identificaoon,5. The dosimetry system documentation must *

include a design specification. The specifica- the dosimeter type, and the appropriate

tion must show the minimum and maximum processing protocol to be followed
Identifying and coding internal and exter-exposure level the dosimeter can record during *

routine processing. nal control dosimeters
A mechanism for tracking an individual6. A procedure for checking the proper assembly *

of dosimeter cards and/or film packets must be dosimeter and/or sensitive element
documented. through the processing cycle
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Annealing cycleA mechanism for identifying dosimeters **

Recognition and resolution of equipmentthat have not been returned by clients for *

processing failure.
A method for screening dosimeters or TL 7. Procedures for loading and unloading the TL ,

*

elements for significant contamination reader must be implemented as documented.

prior to readout 8. The processing protocol must include reviews
A method for identifying mishandled ing selected dosimetry data during the readout*

background control dosimeters. cycle.

16. The location of dosimeters within the labora- 9. Before they are issued. TLDs or phosphors

tory must be documented. must be subject to an adequate annealing
17. Environmental parameters, including back- cycle. The annealing cycle must be reproduc-

ground radiation, m'ust be monitored in dosi- ible regarding time, temperature, cooling rate,

meter storage areas to ensure adequate storage humidity, and light.

conditions. 10. Background readings must be checked accord-
ing to an established procedure before TLDs

Thermoluminescence Dosimeters (TLDs) are issued.
11. Precautions must be taken to minimize the

1. Equipment for reading out and annealing TL exposure of light-sensitive TL materials to
elements must be appropriate for the system. light.

2. A written procedure must exist and responsibil- 12. Precautions must be taken to avoid the con-
ity.must be designated for establishing and tamination of TL elements (e.g., by chalk,
checking appropriate instrumentation operat- dust, grease, or any radioactive material).

ing conditions. This check may include the fol- 13. Loading sensitive elements must be carried out

lowing: in a well-defined order. Loading procedures

Reproducible positioning of the TL ele- must prevent confusion in handling visually-*

ment in the reader similar elements of different TL materials and
Stabilization against voltage change or contamination of TL materialin powder form.*

drift in dark current when applicable 14.1b prevent damage or unknown exposure dur-

Reproducible heating cycle that ensures ing transit, TLDs must be suitably packaged*

readout of a consistent fraction of relevant for issue to users,

stored energy 15. TL material fading under normal conditions
Glow curve output must be documented and accounted for over*

the period o intended use.rInert-gas purging*

*' Digital readout. 16. The TL material for each dosimeter type or
3. A method for removing sensitive elements model must be capable of withstanding heat

from the dosimeter case must be documented treatment required in the dosimetry process.

and implemented. The method must preclude
losing information from the sensitive element. Film Dosimeters

4. The operation and stability of TLD readers
must be checked at least daily using pre- 1. An acceptance procedure must be in place to

exposed dosimeters or light sources. Records verify film as received meets the manufactur-

must indicate that no dose measurements are er's specifications. It must further verify the
made until equipment conditions have stabi- film's expiration date is beyond the anticipated

lized. time of use and processing.

5. Sufficient measurements must have been made 2. Equipment, facilities, and materials must be
to establish the relationship between the TL adequate to support the film processing opera-

emission-dose characteristics and the conver- tions for which accreditation has been
sion factor. The conversion factor is used to requested.
convert instrument reading to dose equivalent. 3. Film-processing darkroom (s) must be

6. Technicians must understand operating condi- temperature-controlled and have properly
tions and critical functions of TLD processing installed safelights. They must either use incan-

,

equipment, including: descent lights or be able to demonstrate nonin-

Heating / temperature cycle candescent lights do not affect the dosimeter |
*

Inert-gas purging results.*
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4. Safelights used in darkrooms must be tested at 15. As a minimum, the contractor must follow the
prescribed intervals. Testing shall measure the film manufacturer's recommendations when
fog level of exposed films. Exposure shall be at adopting chemistry and processing conditions
the normal working distance from the safe- in the processing protocols.
lights for a period comparable to the maximum 16. Before it is issued, film must be stored
processing time. unopened. The storage location must be cool,

5. Precautions must be taken to prevent acciden- dry, free from chemical vapors or other delete-
tally exposing the films to light while they are rious agents, and have low background radia-
being processed, tion.

6. Processing chemicals must be dated and prop- 17. F 1m must be current. It must be stored so as to
erly stored. A procedure must exist for their reduce buildup of density due to natural back-
disposal when their shelf life expires * ground radiation and/or deterioration with

7. Tanks and equipment that hold or are exposed ,ge,
to processing solutions must be chemically 18. Before film is issued, its emulsion lot number
mert. must be noted and each lot must be tested.

8. The equiprnent must be capable of measun.ng Testing shall check that the fog level, dose den-
film densities equivalent to an optical density sity, and spectral characteristics are satisfac-
of 0.01 to 5. Resolution shall be r 10% or

I 'Y'10.01 density units, whichever is greater, and
tne equipment must be adequate to support the J prevent damage or unknown exposure dur-

ing transit, film dosimeters must be suitably
workload.

9. Records must demonstrate the accuracy and packaged for issue to users.
20. Recoids must show that temperatures and

reliability of allinstruments used to determine
times for development, stop bath, fixing,the gross density of specimen,and control

films, washing, and drying are reproducible and con-

Densitometer performance must be sistent with processing protocols,*

checked for consistency before use. 21. Developer / fixer solutions must be kept covered

Densitometers must be calibrated at the to reduce oxidation and exclude contamina-*

most frequent of these three intervals: tion.

As the manafacturer recommends 22. During development, the developing solution-

- Biannually must be agitated to provide for the uniform
As directed in the processing protocol. development of all film.-

10. Films must be removed in the darkroom and 23. Procedures must be documented and followed
loaded in identifiable order in film racks for to allow the appropriate time lapse between
processing, preparing developer and fixer solutions and

11. Through quality control films, the dose density using them. They must also document and fol-
characteristics of each film emulsion batch low the time lapse for discarding or replenish-
must be established. A known relationship ing these solutions according to how long they
with the master algorithm for the dosimeter are used or how many films are processed,
model must also be established. 24. If a stop bath is used, procedures must be doc-

12. Quality control films of the same emulsion lot umented and followed for using and renewing
must be included in each processed batch. The it.
quality control films should be exposed to 25. Fixing procedures must be documented. They
known doses that adequately check the shall be implemented according to the manu-
response curve of the dosimeter type. They facturer's recommendations.
must be positioned at the beginning and end of 26. Washing procedures after fixing must be as
each processing batch and at intervals as documented.
defined in the processing protocol. 27. The temperature difference in adjacent pro-

13. At least two unexposed films of the same emul- cessing solutions must not exceed 3*C.
sion lot must be included in each processed 28. Records must indicate the apparatus used to
batch. dry film does not exceed the appropriate drying

14. Process.mg control films must be ver.fied as temperatures. Drying temperatures must bei

meeting control 1irmts before routine process- ggg g
ing activities are imtiated.

,

31

. . _



- . _ _ - . - - - - --.- ~_ .- _ . - - - . - _ - - _ -

'

"..

:

.

j-

29. After processing, films must be stored so they allow correlation with calibration / verification

may be retrieved without damage to the emul- and control system records. This record must |i

be available for inspection in the processor's |
sion.

30. Films must be examined for nonuniform black-
facility.

.

ening. A special measurement procedure must 4. When any deviation from using documented

be defined for those showing significant non- processing procedures, equipment, or facilities
occurs, records must show performanceurtiform blackening.

31. All measurements made must be recorded with
remained satisfactory during the period in

film identification codes. which the deviation occurred.

32. Track detectors must be evaluated using optical 5. The individual technically responsible for

or counting equipment appropriate for the dosimetry processing or his/her assigned rep-

anticipated macro- or microscopic track resen'.ative must give final approval of dosime-
try data. This person must also make decisionsdimension,
regarding questionable data.

'

6. The algorithm must be satisfactorily docu-
Calibration mented to indicate its validity for dose interpre-

tadon. Documentadon must Mcam
1. Calibration and verification practices for The algorithm was created and tested using*

dosimetry systems must be outlined in the QA fundamental data that are retrievable.
manus!. The manual must identify the calibra- e unentainty anaysis of the algorithm

,

* ,

tion services, reference materials, and mea- c aractuizes the precision and accuracy of
,

surement assu ance programs used. the dose ,nterpretation to the dosimeter,i
2. Dosimetry systems must be calibrated to Process controls wunonsidered and doc-*

known doses from radioactive sources or umented when the algorithm was devel-
radiation-generating machines. The calibra-'

tion facility radiation fields must be measured g.{e attributes and limitations of the,

with calibrated instruments. Instrument cali- alg rithm are documented. ,
brations must be traceable to national stand- 7. Computational models or algorithms for cal-
ards or based mi the measurement of activity culating dose from raw data must be a jequate
of a source. In the latter case, the source must f r the processor's dosimetry system.
be traceable to primary radiation standards. 8 All processing protocols must be audited to
Care must be taken to maintain a standard ensure no degradation of performance occurs.
source geometry, 9. Each processing protocol must provide for

3. Calibration protocols used must be appropri- interspersing quality control dostmeters. These
ate for the sources of radiation at the facility dosimeters must have a predetermined rela.
and the potential exposure levels, t,onship to the primary calibration dosimetersi

4. The energy response of each type or model of as foHows:
dosimeter must be characterized by calibrating Suitable sources must be used to irradiate

,

*

each model for all appropriate radiation cate- the quahty control dosimeters,
gories. The dosimeter response must be deter- Records must indicate good reproducibil-*
mined over the exposure range for which it is to sty for the irradiation method.

Evaluation of the quality control databe used* *

must be outside the control of the process-

Processing ing technician.
The contractor must have determined how*

1. The processing protocol must be documented frequently blank and quality control
in sufficient detail that it can be followed by a dosimeters shall be used. This determina-

tion must be based upon the total number
competent technician,

2. All processing personnel must adhere to oroc. of dosimeters processed, equipment stabil-

essing procedures defined in processing moto- ity, the type of quality control checks used,
or other suitable means.cols,

3. A comprehensive record of processing activi- 10. The dose of quality control dosimeters must be

ties (i.e., a dated log) must be maintained. The determine 1 either from measurements using a

log must contain sufficient identif':ation to transfer-standard quality instrument or by
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! calibration from a source of known activity. 2. The dose report must include:
; Instrument calibration and the activity of the Name and address of processor,if differ-*

] source must be directly traceable to primary ent from contractor
,

Name of contractor )i standards. *

i 11. A procedure must exist for a detailed review of Pertinent dates and the identification of |*

| data produced between the last successful qual- dosimeters, including processor and con-

| ity control dosimeter and the first quality con- tractor identification codes, if appropriate' j

An explanation of any deviation from rou. |trol dosimeter failing to meet controllimits- *
3

; 12. Dose measurements must be identified and tine processing procedures if the deviation j
recorded at the time of measurement, could affect the reported dose

'

i 13. The useful dose range for the dosimetry system The signature of or a reference to the per-*
i must be established and documented in each son having technical responsibility.

radiation category o'f interest.
14. Control limits to accept dose measurement

data from in service dosimeters must be
defined and implemented.

Te8D*U15. The technical director or a designee must
review dosimeter data for anomalies before
reporting the dose.

P is ki i i de
with the DOE Standard must be defined. They

Reports must be consistent with routine processing pro-
cedures.

1. The QA manual must outline practices for 2. A written test plan for each radiation category

handling and resolving contested dosimetry for which accreditation is sought must be avail-

data and test reports. able to the processing staff.

1

.
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FOREWORD

This standard is intended to be used in the Department of Energy Laboratory
Accreditation Program (DOELAP) for personnel dosimetry systems. It is based on
the American National Standards Institute's (ANSI) Criteria for Testing Personnel
Dosimetry Pirrformance, ANSI N13.ll-1983,I recommendations made to DOE in
Guidelinesfor the Calibration ofh>rsonnelDosimete.s, Pacific Northwest Laboratory

2(PNL)-4515 and comments received during peer review by DOE and DOE contractor ;
'personnel. The recommendations contained in PNL-4515 were based on an

evaluation of ANSI N13.Il conducted for the Office of Nuclear Safety, DOE, by
PNL.3 Parts of ANSI N13.Il that did not require modification were used essentially
intact in this standard to maintain consistency with nationally recognized standards.

Modifications to this standard have resulted from several DOE / DOE contractor
reviews and a pilot testing session. An initial peer review by selected DOE and DOE '
contractor representatives on technical content was conducted in 1983. A review by .

DOE field offices, program offices, and contractors was conducted in mid-1984. A
pilot performance testing session sponsored by the Office of Nuclear Safety was

,

conducted in early 1985 by the Radiological and Environmental Sciences Laboratory, l

Idaho Falls.4 Results of the pilot test were reviewed in late 1985 by a DOE and DOE
contractor committee.

The DOE laboratory Accreditation Program provides a structured means for <

assuring the quality of personnel dosimetry performance. The program was initiated
and developed by the DOE Office of Nuclear Safety (Environment, Safety and
Health) to improve the quality of personnel dosimetry through (1) performance |

testing, (2) dosimetry and calibration intercomparisons, and (3) applied research.
Participation in the program is required of all DOE and DOE contractor dosimetry i

programs (DOE Order 5480 Series). Further information with respect to' the !

requirements and administration of DOELAP program is provided in the
" Handbook for the DOE Laboratory Accreditatior Program for Personnel
Dosimetry Systems" and the " Quality Assurance Manual fw the DOE Laboratory
Accreditation Program for Personnel Dosimetry Systems" (applicable to the !
Performance Test Laboratory only). -)

Edward J. Vallario, Acting Director
Radiological Controls Division
Office of Nuclear Safety
U.S. Department of Energy

.
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DEPARTMENT OF ENERGY
STANDARD FOR THE PERFORMANCE TESTING OF

PERSONNEL DOSIMETRY SYSTEMS-

1. INTRODUCTION
-

ance criteria defined in section 3.1 shall be used to
; 1.1 Purpose

evaluate dosimeter performance at each reference

This standard defines a set of reference perform. energy.
Calibrations used for the evaluation of occupa-'

ance tests to help establish a uniform approach to
personnel dosimetry. The purpose of the standard tional doses or dose equivalents may differ from

the reference calibrations. Where such differencesis to describe minimum levels of acceptable per.
formance and to provide procedures for the per. exist, the dosimeter's response per unit of delivered

formance testing of personnel dosimetry systems. dose (or dose equivalent) for the calibration appli-
cable to the occupational environment shall be
determined rel-tive to a reference calibration point.1.2 Scope Determinations of calibrations specific to occupa-
tional environments shall be documenied.

The standard applies only to personnel dosime- A facility should not be required to comply with
,

try systems used for determining whole-body dose allp rtions f this standard if a technical basis for
,

equivalent for the permanent record. The standard exempti n fr m identified categones is demon-
is applicable for dosimetry performed for health strated.
protection under controlled and uncontrolled con-
ditions (accident dosimetry). Tests for accident
dosimetry are approximately represented by the 1.4 Review
high dose categories. The performance testing
includes categories for the determination of dose
equivalent (or absorbed dose) due to ionizing radia- The standard shall be reviewed and updated by
tion only. * the Department of Energy (DOE)when considered

The standard also applies for specific energy necessary. Technological advances in both beta and
intervals. The approximate intervals are from net..ron personnel dosimetry practices may allow
15 kev to 2 MeV for photons, above 0.3 MeV strengthening of the performance specifications. In

; (average energy) for beta particles, and from i kev addition, it may be desirable to broaden the scope
to 2 MeV for neutrons. of the standard.

Performance studies for angular dependence
(Section 3.3) and lower limit of detectability (Sec-
tion 3.4) are required one time only for each dosim- 1.5 Definitions
eter type submitted for evaluation.

NOTE: Performance tests for extremity dosime. The definitions for many of the terms used in t his
;

try, thermal neutron dosimetry and high-energy standard are given below:

neutron dosimetry are excluded from this scope.
These categories are planned for inclusion in future Absorbed Dose (D). The energy absorbed per
revisions of this standard. unit mass at a specified point. The special unit .is

the rad. The SI unit is the gray (Gy).

1.3 Use i Gy == 100 rad.

Reference calibration points for personnel
.

dosimetry systems, including energies, source spec- Accident Dosimetry. The determination of high
ifications and standard irradiation geometries are levels of absorbed dose resulting from uncontrolled

defined in sections 2.2,2.3, and 2.4. The perform- conditions.

I
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Accreditation. The process of evaluating a pro- Estimate of Uncertainty (E). The estimated frac-
gram which uses personnel dosimeters to measure, tional uncertainty of the delivered dose or dose
report, and record dose equivalents received by equivalent. The value excludes uncertainties associ-
radiation workers, ated with the exposure-to-dose-equivalent conver-

sion factors for photon irradiations, the
lux-to-dose equivalent conversion factor for neu- ;

Angular Dependence. The response of a dosim- tron irradiations and the photon component of the
eter as a function of angle ofincidence of the radia- neun n tua ad ns. e tutkg laboratory caku- |' ion detected compared to its response at normal

#" ** *

.ncidence (nonperpendicular incidence). 1

Exposure-to Dose-Equivalent Conversion Fac- |
Applicant. A DOE or DOE laboratory contrac- tor for Photons (C,). The numerical quantity !
tor facility which has submitted an application for that relates the exposure in air to the dose equiva-
DOELAP accreditation and is participating in the lent at a specified depth in a material of specified
accreditation process. The dosimetry processor geometry and composition. The C, factors change
may be the same as the applicant or may be under as a function of photon energy, material geometry
contract to the applicant to provide the processing (e.g., sphere, stab, or torso), and material composi-
service, tion (e.g., tissue-equivalent plastic, soft tissue

ignoring trace elements, or soft tissue including

Blas iB). The average of the performance quo. trace eterne nts).

tients, P for n dosimeters, for a specified irradia-
3

tion category and depth, Free-Field Dose Equivalent. The dose equiva-
lent assigned for neutron irradiation as if it were

B=1fPi performed in free space with no background due to
(1) air and room scattering and no source asymmetry 5n

High Dose Range. A performance test range
utside the normal operating range. Tests for acci-Calibration Specific to 0-Mnal Erwiron- dent dosimetry capability are conducted within this

m ent. The dosimeter calibration applicable only
'""8' ' Ito a particular occupational environment. These

calibrations are determined by comparing reference
measurements to dosimeter response measure. in-Phantom Dose Rate for Beta Sources. The
ment;. Both measurements are performed in the absorbed done r'te at the specified depth inside a

work place, tissue-equivalent phantom. Phantom dimensions
are assumed to be 30 cm x 30 cm x 5 cm (or
greater). The tissue equivalency is for beta radia.

Detection Threshold. The minimum evaluated tions. 1

dose equivalent for which the readout value of a
dosimeter is significantly different (at the 95% con- Irrediation Category. Each type and energy (or i
fidence level) from the mean readout value of unir- mixture) of radiation for which performance crite- )radiated dostmeters.

t ria are given. 1

Dose Equivalent (H). The product of the Lower Limit of Detectability. The minimum
absorbed dose (D), the quality factor (Q), and any evaluated dose equivalent for which the readott
other modifying factors. The special unit is the value of a dosimeter is significantly different (at the
rem. When D is expressed in Gy, H is in Sieverts 95 % confidence level) from the readout value at the
(SV). I Sv = 100 rem. detection threshold.

Dosimeter. A combination of absorber (s) and Performance Quotient (P ). The fractional dif-i
radiation-sensitive ciert ent(s) that is used to pro- ference between the ' reported and delivered
vide a cumulative record of absorbed dose or dose absorbed dose or dose equivalent for the ith dosime- |

'

equivalent received when worn by an individual. ter,

2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . -
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p , [X,(reported) - X,(delivered)] g ,
. g ,2

Xi(delivered) { (Pi B)2,

"'S= (3)
n-1

, ,

where D , H,, or Ho can be inserted for X. Here do

and s refer to the depth at which D or H is specified,
Test. A procedure with the following sequence:

d for deep and s for shallow. The shallow absorbed
dose, D,, is not used in the performance criteria. Applicant submits dosimeters from cur-*

rent stock to a testing laboratory over a

Processor. A supplier of personnel dosimetry period of several months. The number of

services. These services include: dosimeters submitted is sufficient for the
specified irradiations in a,given test cate-

Furnishing dosimeters to the user gory.*

Testing laboratory personnel irradiate theEvaluating the dosimeter readings after *
*

their return, in terms of the shallow and dosimeters using the type (s) of radiation

deep dose equivalent or the deep absorbed specified for the test category.
Applicant evaluates the response of thedose as prescribed in this standard *

Recording the results returned dosimeters in terms of shallow I*

Reporting the results to the user. and deep dose equivalent for tests of pro-*

tection monitoring or in terms of deep
absorbed dose for tests in high-dose cate-

gories.,

Applicant submits these data to the testing*
Protection Dosimetry. Routine me urements laboratory.
and the estimation of the dose equivalent for the Testing laboratory analyzes the submitted*

purpose of determining and controlling the dose
data.

equivalent received by radiation workers, Testing laboratory reports the results of*

this analysis (also referred to as "the test

Shallow and Deep Absorbed Dose (D, and D ) results") to the applicant.

or Dose Equivalent (H, and H,). The absorbed
dose or dose equivalent at the respective depths of
0.007 cm and 1.0 cm in a material of specified

Testing Laboratory. A laboratory independent
geometry and composition.

of the applicant's operation, author,ized by DOE to
carry out the procedures outlined in this standard.

Standard Deviation (S). The standard deviation
The words shall, should, and may are used as fol-

of the performance quotients, P,, calculated for n lows in this standard: shalldenotes a requirement;

dosimeters for a specified irradiation category and should, a recommendation; and may, a permissible
practice.depth,

'1
i

,

3
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2. TEST PROCEDURES |
.

2.1 Administrative Procedures ratory, irradiated, and the results are reported by
the applicant to the testing laboratory. |

The performance tests are administered by the |

|
testing laboratory. The administrative procedures 2.1.3 Test schedule. Each test shall extend overare described below,

a period ranging from 3 to 6 months. The test I

1dosimeters required for each test category shall be
2.1.1 Information to be supplied to the Testing . submitted to the testing laboratory in at least three <

l.aboratory. The applicant for accreditation shall separate groups as the testing laboratory directs. !
provide the following: Each group shat! be returned by the testing labora-

t ryt the applicant within approxirnately 1 month
The test categories desired with justifica-*

of the announced start date for irradiations.
tion (s) for those categories net chosen Dosimeters submitted late may be included in the
A brief desen,ption of dosimeter des.ign,*

following month's irradiations. The applicant shall lconstruction, and processing report the evaluations to the testing laboratory
An mdication of whether the dosimeter is*

within 45 days of receiving the dosimeters. If this
m current use or planned for future use . requirement is not met, it may be necessary to void

all dosimeter evaluations in the same test category.
Section .3 and lower i it of detectabilit
data required in Section 3.4 or a plan indi-
cating how these data will be obtained and 2.1.4 Dissemination of Test Results. The test-
furnished to the testing laboratory ing laboratory shall report all test results to the )
Documentation of field calibrations if dif* applicant after the test is completed. An estimate of j*

ferent from reference sources. The differ- the uncertainty of the assigned values of the deliv- l

ences between the procedure, calculation, cred dose equivalent (or absorbed dose) shall be )
and/or calibration used for reporting included in the report. The applicant shall not be i

occupational expos. ires shall be provided permitted to change or void the reported values I

prior to the test procedure or along with after receiving the test results from the testing labo-
the reported data. ratory. .

|
The applicant shall certify that the dosimeters

submitted for each test are representative of those 2.2 Radiation Sources
supplied routinely to its users.

.

2.1.2 Number of Test Dosinieters. The appli- The specified irradiations represent the mini-
cant shall submit to.the testing laboratory either 15 mum necessary to ensure adequate performance
or 30 dosimeters for irradiation in any given test for a multipurpose personnel dosimetry system.
category. Submittal of 30 dosimeters requires a Most of the irradiation categories specified and the
special arrangement with the testing laboratory (see range of dose equivalents were taken from the
Section 3.1). The dosimeters shall be submitted to American National Standards Institute report
the testing laboratory in three shipments. Addi- ANSI N13.ll 1983.1
tional dosimeters shall be included with each The specifications for the test irradiations closely
dosimeter shipment to serve as shipment controls follow those given in ANSI N13.ll. Major differ-

i

and replacement spares. Dosimeters may be voided ences are: 1) the exposure-to-dose-equivalent con.
in a test category because of problems caused by the version factors for photons (C,) are specified for
testing laboratory, the applicant, or the processor. the calibration geometry; 2) the specifications for
The minimum number of irradiated dosirneters the beta source calibrations are more complete; and

required for analysis of a 15-dosimeter test is 13 3) additional photon, beta, and neutron sources
and for a 30-dosimeter test is 26. If this requiremem are included. A more comprehensive discussion is
is not satisfied, statistical analysis of the results in presented in Appendix A.
that category shall be delayed until replacement The response of the personnel dosimetry system
dosimeters have been submitted to the testing labo. shall be determined using the following sources: j

4

___ _ _. _ _ .



. . .. - .__. .. - .. -

'
*

. .. .

.

.

.

1. A sealed M7Cs gamma ray source tions accord mg to the recommendations in
ISO 4037.7 The half-value layers shall

!

The irradiation geometry must be adjusted agree to within 2% and the homogeneity*

to achieve a shallow depth C, factor of coefficients within 4% of the NBS specifi-
l.03 2 0.05 rem /R. cations.'

* An 24 Am source may be substituted for
2. X-ray machine (s) that produce continuous the 55. kev to 65 kev nearly mono-

spectra using the U.S. National Bureau of energetic beam at the discretion of the test..

Standards (NBS) techniques 6 and are capable ing laboratory.'

of generating nearly monoenergetic low- TWemm WWm W*

; energy photon beams (15 to 20 kev and 55 t used to generate the nearly monoenergetic
,

65 kev) beams.7-9
J

The operable voltage range is between*

! 30 kV and 160 kV constant potential for 3. A sealed "Sr/*Y beta-particle source with

the NBS techniques (Table 1). The half- 100-mg/cm2 filtration (nominal) to remove

value layer and homogeneity coe.'ficient the "Sr component. It shall meet the follow-
-

shall be adjusted to match NBS specifica- ing specifications:
q

.

Table 1. Reference sources
.

G

Source Energy'

Low Energy Photons
aNBS Filtered Techniques

! M30 (14)b 20 kev (average).

i S60(MFC)b 36 kev (average)

MISO (MFI)b 70 kev (average)
# H150 (HFG) 120 kev (effective)
.

C 15 to 20 kev
.

Monoenergetic
C 55 to 65 kevMonoengrgetic'

i 241 Am .0 59 kevC

i High Energy Photons
07Csb 662 kev

j
.

) Beta Particles
20*T1 0.76 MeV (maximum)
*Sr/*Y (filtered)b 2.3 MeV (maximum)'

Natural or Depleted UraniumC 2.3 MeV (maximum),

i
Neutrons'

252Cf(moderated)b,e

; 252Cf (unmoderated)

!.

a. NBS Special Publication 250. Appendix C.6The half value layer and homogeneity coefficient should be adjusted accordins to'

the recommendations in ISO 4037.

b. These sources are also specified in ANSI N13.ll 1983.I

c. These sources were included for specific occupational environments.

j d. At the option of the testing laboratory, the Am source may be substituted for the : to 65 kev monoenergetic source,24:

c. Moderated by 15 cm of D 0.33
2

5
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The residual maximum energy, as defined national standards and practices. Reference class*

in the International Standard ISO 6980,10 nstruments, as defined in NBS Specia! Publication

shall equal or exceed 1.80 MeV. 603,12 or sealed radioactive sources shall be used.

The in-phantom dese rate at 100 mg/cm (A list of calibration services offered by NBS is2*

divided by the dme rate at 7 mg/cm shall included in NBS Special Publication 250.6) The2

be 1.01 z 0.03. testing laboratory shall participate in a Measure-
2 ment Quality Assurance Program with NBS.The in-phantom dose rate at 1000 mg/cm*

shall be less than 1% of the dose rate at The list of reference sources is given in Table 1.

7 mg/cm . The rationale for selecting the reference calibration2

The dosimetry and energy measurement sources is discussed in Section A.1 of Appendix A.*

specifications shall take precedence over Requirements for beta calibration spectra are dis-
irradiation geometry specifications. cussed in Section A.2 of Appendix A.

4. A scaled 2mTI beta-particle source meeting
the following specifications: 2.3.1 Photon Fields. Photon radiation fields

shall be calibrated in terms of exposure in free air.
The residual maximum energy, as defined Reference class ionization chambers calibrated by*

in ISO 6980, shall equal or exceed 0.53 NBS for the particular techniques specified in
MeV. Table I shall be used for the NBS techniques and
The in phantom dose rate at 20 mg/c,m2 the D'Cs source. Other photon sources shall be cali-*

divided by the in phantom dose rate at brated with a reference class ionization chamber
7 mg/cm shall be 0.80 0.05. with a measured slowly varying energy dependence2

The dosimetry and energy measurement which has been calibrated by NBS or intercom-*

specifications shall take precedence over pared with NBS calibrated chambers in the appro-
the irradiation geometry specifications. priate energy range.

The dose equivalent assigned to exposed dosime-
5. A natural or depleted uranium slab meeting ters shall be calculated using the exposure-to-dose-

the following specifications: equivalent conversion factors (C,) listed in Table 2.
(The rationale used for choosing this particular set

The source protective covering shall be in of C, factors is given in Appendix A, Section A.3.)*

2the range between 3 mg/cm and 7 mg/ Absorbed dose and dose equivalent for radioactive
2cm inclusive. source irradiations shall be calculated:

2The dose rate at 100 mg/cm divided by*

2the dose rate at 7 mg/cm shall be 0.58 2 .

H, = QC,,, Q H, = @,,oX,i,t ;
0.04 W2The in phantom dose rate at 1000 mg/cm*

Da = C,,, k,,t
shall be less than 3% of the dose rate at

27 mg/cm , ,

The measurement specification shall take whereX,,is the exposure rate in air calibrated using*

precedence over the geometry specifica. the above procedure, s refers to shallow, d refers to
deep, t is the irradiation time and Q is the qualitition.

The dimensions of the source must exceed factor (1 Sv/Gy). The shallow dose equivalent rate
*

the dimensions of the irradiated dosime. foro7Cs exposures shall be measured for each
source and the irradiation geometry shall be

ters. adjusted to achieve a C ,,, value of
6. A 252Cf neutron source used unmoderated

1.0310.05 rem /R. The suggested method is with

and moderated by 15 cm of D O covered by an extrapolation chamber embedded in a methyl-
2

0.05 cm of cadmium.ll methacrylate phantom.
For x-ray exposures referenced to an unsealed

monitor ionization chamber,
2.3 Radiation Field Calibrations

H = QC,,o MC7 p;TProcedures used for calibrating radiation fields H, = QC,,,TMC7p; a

(5)
shall reference them to source fields standardized

Da = C,,eTMCby NBS and shall be consistent with accepted 7p

i

I

'
6
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aTable 2. Exposure to-dose-equivalent conversion factors for photons

b ]NBS Filtered X ray Techniques C, Conversion Factors, rem /R
,

Shallow Deep

Technique (0.007 cm) (1.0 cm)

M30 1.08 0.45

S60 1.15 1.07

M150 1.41 1.47

H150 1.41 1.41

K Fluorescence X-ray Techniques

Energy, kev

16 1.08 0.38

24 1.07 0.74

34 1.07 0.99

43 1.28 1.30

58 1.47 1.54

78 1,61 1.72

100 1,59 1.74

ts'Cs

C 1.03662

a. Data taken from Yoder et al.3 3

4b. The SI unit conversions are I rem = 10~2Sv and i R = 2.58 x 10 C/kg.

c. This value is dependent on source geometry and shall be measured for each source. The irradiation geometry must be adjusted to

achieve a value of 1.03 2 0.05 rem /R. ,

where T is the exposure-per-charge calibration fac- air is used in the volume, an appropriate correction

tor for the monitor chamber at the standard tem- factor (stopping power ratio) shall be required,

perature and pressure; M is the reading of the Calibration depths used for beta irradiations can

monitor chamber in units of charge; and C pis the range from a few tenths of milligrams per square
7

centimeter to 7 mg/cm . If a source has been cali-2
temperature and pressure correction factor for the

2

monitor chamber. - brated at depths other than 7 mg/cm , measure-
ment of a transmission factor shall be performed.

The transmission factor shall be measured with a2.3.2 Beta Particle Fields. Beta particle fields thin-window ionization chamber or extrapolation
shall be calibrated in terms of absorbed dose at a chamber. The chamber shall be positioned with its
tissue depth of 7 mg/cm using a thin window, effective center at the calibrated point. Measure-

2

tissue-equivalent extrapolation chamber with the ments shall then be performed at the depth of cali-
appropriate thickness of tissue-equivalent material bration and at a depth of 7 mg/cm . If material2

in front of the window.The extrapolation chamber
must be added to reach the required measurement

shall be calibrated using a beta-particle source with
a calibration referenced to standards maintained by depth, it shall be placed in contact with the cham-

ber window. The total material thickness should beNBS. A tissue-equivalent extrapolation chamber
0.5 mg/cm of the nominal measurement2withintypically contains a shell, a collecting electrode,

depth or measurement data collected with greaterand a front window of tissue-equivalent plastic. If

7
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and lesser thicknesses shall be used to obtain the explanation in Sc hwartz, Eisenhauer and
correct value by interpolation. The transmission Grundil 6),

factor shall be calculated as follows: The applicant can obtain direct calibration fac-
tor (s) from the testing laboratory. Otherwise, the

mg/cmh applicant should consider applying correction fac-
(6) t rs to the dosimeter readings for air scattering,Cuus = .

k(d) room return, and source scattering. These tech-

wherekis the relative chamber signal, corrected for niques are described in NBS Special Publication
633.5temperature and pressure, and d is the original cali-

The photon component for each irradiationbration depth.
The dose equivalent assigned to exposed dosime- source geometry shall be measured. Unmoderated

252Cf irradiations probably have a greater variationters shall be calculated using
of photon component than the moderated irradia.

H, = Ij(d) t - Q C ,, (7)
tions because of greater relative differences in
source filtration. Typical values are 7% of the neu-y

tron dose equivalent for unmoderated irradia-
whereII, is the absorbed dose rate at the calibration

tionsI7 and 18% for moderated irradiations.18depth d, t is the time, and Q is the quality factor
(1 Sv/Gy).

2.4 Irradiation Geometries and
2.3.3 Neutron Fields. The 252Cf sources shall be Unceftainties
calibrated in terms of neutron emission rate by NBS
or another qualified laboratory using equipment The dosimeters shall be irradiated using a phan-
and techniques referenced to NBS maintained tom backing, except for on-contact slab-source
standards. Procedures for calculating the dose exposures. The phantom shall be methylmethacry-
equivalent for exposed dosimeters shall follow NBS late slabs measuring 30 cm x 30 cm x 15 cm for
Special Publication 633.5 In this publication the photon calibrations, 30 cm x 30 cm x 5 cm (or
free-field dose equivalent (mrem) for unmoderated greater) for beta particle calibrations, and
exposures is defined by: 40 cm x 40 cm x 15 cm for neutron calibrations.

The dosimeters shall be attached to the surface of

He = N Cu t|3W (8) the phantom facing the source (front face). For col-
4rr i mated beams, the central beam axis is positioned

perpendicular to and passing through the center of
where N is the neutron emission rate (n/sec), C is the front face of the phantom. For uncollimatedu
the dose-equivalent conversion factor for unmo- beams, the center of the front face of the phantom
derated 252Cf (3.33 x 10 5 mrem-cm2/n), t is the is positioned perpendicular to a radial line from the
time (h),3600 is the r. umber of seconds in an hour, source center. Dosimeters shall be mounted with
and r is the calibratian distance (from the source the sensitive elements within the central
center to the front face of the phantom, crn). For 15-cm x 15-cm area of the phantom for photon
the moderated source, and beta particle irradiations and within the cen-

tral 20-cm x 20-cm area for neutron irradiations.

Ha = N Cu t 32 0.885
The point of calibration shall coincide with the cen-

(9)
4n* ter of the front face of the phantom. The irradia-

tion geometries summarized in Table 3 shall be

where Cy is the dose-equivalent conversion factor used.

for moderated 252Cf(9.08 x 104 mrem-cm /n),and For photon and beta-particle irradiations, the2

tb 0.885 factor allows for theloss of the number of scatter from the surfaces of the irradiation room

neutrons moderated below the cadmium cutoff.14
and from the source and phantom support hard-
ware shall contribute only a small fraction to the

l5 quote slightly different uncertainty in the assigned dose equivalent. If sev-NOTE: Ing and Cross
values for Cybecause they use alower limit of I eV eral dosimeters are irradiated simultaneously, pre-

for their calculations. The effect of the neutrons
cautions shall be taken to keep the mutual

between the cadmium cutoff and I eV account for interference much smaller than the uncertainty in

differences in Cy and the neutronloss fraction (see the assigned dose equivalent.

8
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Table 3. Dosimeter irradiation geometries
i
|

Maximum
Source Type Phantom Sze, em Distance, cma Useful Area b

Photon Sources 30 x 30 x 15 15 cm x 15 cm
8"Cs 2 l00 |
NBS filtered x-rays 2100 l

'

Monoenergetic x rays 2 50

Beta Sources
*Sr/*Y 30 x 30 x 25 2 30 15 cm x 15 cm '

20*TI 30 x 30 x 25 30-50 15 cm x 15 cm |
Slab Uranium - On contact -

Neutron Sources 40 x 40 x 15 2 50 20 cm x 20 cm

a. Distance from the source center to the front face of the phantom.

b. Position dosimeters so that the sensitive elements fall within the useful area, centered on the front face of the phantom.

The uncertainty in the assigned dose equivalent of the logarithms of the irradiation levels rather |

shall not exceed z 5%, excluding uncertainties in than the levels themselves increases the probability
the dose equivalent conversion factors and the pho- of selecting values near the lower limit of the range.
ton component of the neutron irradiations. Dose- Values for the 1-cm depth shall be used except for
rate uniforraity measurements shall be performed the beta-particle category or mixtures using beta j
to determine the useful exposure area. Included in sources, for which the shallow depth shall be used.

'

the 5% limit are uncertainties due to source stan- In addition, for the categories dealing with mixed
dardization, the uncertainty due to dosimeter posi- radiation fields, the component ratios shall be
tion, and the uncertainty due to scattered radiation selected at random. in these categories, the
not stemming from the phantom. The systematic assigned dose equivalent of the targer component
and random uncertainties shall be summed qua. 33,!! not be greater than three times that of the
dratically and separately. The 15% limit shall be smaller component. The test range for the mixture
imposed on the total linear sum of the systematic categories specified in Table 4 applies to the
and random uncertainties. (Refer to Chapter 23 of summed dose equivalent.
NBS Handbook 91 19 for guidance on quoting The method for selecting irradiation tevels within
uncertainties.) any one test category and test irradiation range

shall be to select random numbers, p, between 0
NOTE: To achieve a total uncertainty not in excess and I and to represent the logarithm of the dose
of 5%, it may be necessary to measure and use

, equivalent, H, as
position specific correction factors. This can
reduce the contribution to the total uncertainty due
to dose-rate nonuniformity to an acceptable level. logH = log (H), + pilog(H),-log (H),), (10)

2.5 Irradiation Level Selection
where(H), and (H), are the lower and upper limits,

in each category, the irradiation levels shall be respectively, of the range of test irradiation levels in

chosen at random using the logarithms of the dose question. The logarithms of absorbed doses shall

equivalents or absorbed doses. Random selection also be selected using the same method.

.

9
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Table 4. Irradiation categories

Test
Category Energy Test Range Depths

1. Iow Energy Photons (X Ray) - High Dose 10-500 rad Deep

NBS Filtered Technique

MIS 0a 70 keVb

II. High-Energy Photons - High Dose 10-500 rad Deep

837Csa 662 kev

llI A. Low-Energy Photons (X Ray) - General 0.03-10 rem Shallow
Deep

,

NBS Filtered Techniques

M30a 20 keVb
S60a 36 keVb
MIS 0a 70 keVb
H150 120 keVC

IIIB. Low-Energy Photons (X Ray) - 0.03-5 rem Shallow
Plutonium Environments Deep

Monoenergetic 15 to 20 kev

Monoenergetic 55 to 65 kev

NAmd 59 kev

IV. High. Energy Photons 0.03-10 rem Shallow
Deep

837Csa 662 kev

VA. Beta Particles General (Point Geometry) 0.1510 rem Shallow

W TI' O.76 MeVI
*Sr/*Y (filtered)a 2.3 MeVI

.

VB. Beta Particles - Special(Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVI -

t

10
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Table 4. (continued)

i
i

Test

Category Energy Test Range Depths

VC. Beta Particles - Special(Point Geometry) 0.1510 rem Shallow
1

204Tle 0.76 MeVI
#Sr/*Y 2.3 MeVI

i

! VI. Neutron 0.2-5 rem Deep

| 252Cf (moderated)g
1 252Cf (unmoderated)

VII. Mixture Categories
1
1

2 111 & I W 0.05-5 rem | Shallow,

! 111 & V One energy 0.2-5 rem L Deep
! IV & Va from each 0.2-5 rem h
; III & Vih category 0.3-5 rem Deep .

i IV & Via 0,3 5 rem Deep

i

i
,

a. This category or a subset of this category is also specified in Reference 1.

)b. Average.

c. Effective.
1

Am source is optional. At the option of the testing laboratory. it may be used in lieu of the $$. to 65. kev monoenergeticd. The24t i'

|! source.

;

j e. A modified performance algorithm is recommended,

i I..

f. Maximum. I

.:
|a

g Moderated by 15 cm of D O(see Reference 11).
24

241Am sources.
}

h. For work environments containing plutonium. use the monoenergetic or

1

i

:

i
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3. PERFORMANCE STANDARDS l
I

3.1 Performance Criteria value. The relationship of this criterion to the re:- (
ommendations of the National Council on Radia- |

tion Protection and Measurements, the
Performance in a given category or subcategory

Internatio .41 Commission on Radiation Units and(see Table 4) shall be considered adequate if, for the
Measurements and the International Commissionshallow and/or deep dose equivalents (or the deep n Radiological Protection are contained in

absorbed dose) Appendix B.
The estimation of uncertainty (E) was included|Bl + S-|El 5 L (11) in the test algorithm to decrease the probability of |

an inadequate test result being assigned to an ade-
where B and S designate, respectively, the bias and

quate dosimetry system. The test applicant receives I
standard deviation of the performance quotient for

the benefit of the uncertainty in the delivered dose
the particular category or subcategory, E is the esti-

r dose equivalent.mation of the fractional uncertainty in the c.:iv-
The ability of a dosimetry system to meet the Iered dose or dose equivalent rate, and L is the

performance criteria is typically limited by the mix-tolerance level. The values of L shall be the follow,
ture categories, especially those mixed with the low '

ing: energy photon category. The tolerance level for
mixture categories was set to 0.40 from 0.30 for the |L = 0.30 for Categories I through VI first two-year testing period to allow for unex- ;

02) pected difficulties and provides time for adjust- |L = 0.40 for Category VII. '

ments to meet the more stringent criteria to be
imposed iater.A modified performance criterion in lieu of

The test for the low-energy beta source (2mTI)is not
Equation (11) shall be acceptable for the *T1 tests.2

required to use Equation (11) for the initial two-year '

The *TI source shall not be used for mixtures2

pen d because of the technological and practical lim-
(Category VII). The modified criterion is: 2itations of current dosimeter designs. The *Tl test

algorithm was chosen based on the low-energy betaIBl - |El s 0.40 (2*Tl only) (13) performance reported by Roberson et al.3 j

The number of dosimeters submitted for a cate-The performance criteria in Equations (11),(12) gory may be doubled (from 15 to 30)if the frac-
and (13) shall be used until two years after the effec- tional standard deviation for that category is
tive date of the DOE Order.20 At that time, Equa-

greater than 0.15. Determining which categories
tion (12) shall be changed to: "L = 0.30 for all qualify is the responsibility of the applicant, with
categories" and Equation (13) shall be deleted. The e ncurrence by the testing laboratory (see

. performance criteria for 2wTI shall then be the
same (including mixtures) as for the other test S*C" ",2.1.2). If the performance of a dosimet y

system is found madequate at the conclusion of a
sources. performance test and the estimated probability is

greater than 5% that the inadequate result was due
NOTE: The standard of performance is based t statistical fluctuations m the testing procedure, it

on achievable standards consistent with the goals of shall be so noted on the test results and the apph-
health protection. The test criterion, cant should consider submittmg 30 dosimeters to

that category during the subsequent retest period.
IBl + S s 0.30 (14)

can be interpreted as providing approximately 70% NOTE: The statistical uncertainty of the test
confidence that a dosimeter response would be results increases with the standard deviation (see
within 30% of a conventionally true value. How- Appendix B). Table B.! of Appendix B lists the
ever, for workers using four dosimeters annually (approximate) two standard deviation uncertainties
and receiving approximately the same dose on of the test result as a function of the true dosimeter
each, the criterion provides approximately 95% standard deviation and the number of dosimeters
confidence that the annual reported dose equiva- used. These values may be used to estimate the
lent would be winin 30% of a conventionally true probability of an inadequate performance due to

12
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the uncertainties in the test results. Doubling the categories (Illa and !!!B) or if two of the beta cate-

number of. test dosimeters will decrease the effects gories (VA, VB, and/or VC) are required, the
of the test uncertainties. dosimetry system may use different algorithms cor-

The performance test sha!! be split into three responding to those used for the different occupa-

parts in a period not shorter than 3 months and not tional environments.

longer than 6 months (see Section 2.1.3). If an applicant participates in both low-energy
photon categories (Illa and IllB) or two of the i

'

NOTE: The standard deviation is composed of beta categories (VA, VB and VC) and uses the same

dosimeter variations present in a batch of dosime- algorithms for both categories, then only 5 dosim-

ters read sequentially and the long-term variability eters shall be submitted for each corresponding

of the calibration plus-readout process. A sam- mixture category involving those categories. The |
I

pling of the long-term variability is accomplished spectra for those mixture irradiations shall be
by splitting the evaluation over a period of time. selected at random from the combined category. If

an applicant participates in both low-energy pho-
ton categories (Illa and IllB) or two of the beta

3.2 Irradiat. ion Categories categories (vA, VB and VC) using different
algorithms for each category, then 10 dosimeters

The evaluation of the personnel dosimetry sys- shall be submitted for each mixture,5 for each cat-

tem shall use the categories listed in Table 4. The egory. In such cases, the applicant shall submit

applicants shall submit dosimeters for testing in the results using both algorithms. The testing labora-

high-dose categories (I and 11) corresponding to the tory shall choose only the appropriate irradiation

similar protection categories (111 and IV). categories for the performance test for each
algorithm.

NOTE: The high-dose category corresponding
to Category IllB is Category I due to the difficulty NOTE: Category VC was included to accommo-

of achieving high-dose levels with nearly date special dosimetry environments. It is expected

monoenergetic sources, that the choice of Category VC will be accompa-
nied by a justification. Field measurement data

The nearly monoenergetic low-energy photon may be required.

sources (Category !!!B), the uranium slab source
(Category VB), and the special beta point sources The radiation source from Category IIIA and

(Category VC) were included for application to spe- each mixture category involving illa shall be cho-

cific occupational environments. These categories sen for each of the three testing parts at random

may be used in place of or in addition to othout replac: ment. The choice of sources from

Categories ill A and VA, depending on the occupa- Category illB and each mixture category involving

tional environments included in the service. Dosim- IllB will alternate for each test part. For each of the

etry services for an occupational environment Categories !!! A, IllB, IV, VA, VB, and VC and the

containing signi.ficant quantities of plutonium mixture categories not using neutrons, the category

shall use Category 111B. If the same service covers used for individual irradiated dosimeters shall not

areas with general x-ray sources, Category tilA be identified to the applicant until after test results

shall also be used. are reported to the applicants. In addition, the

Dosimetry services covering occupational envi- sources used for the low energy photon itradiations

ronments containing uranium sources and having and the Category VA beta particle irradiations
an established beta calibration program using slab shall not be divulged until the test results are

uranium may use Category VB in place of VA. If reported.

the dosimetry service also covers environments An applicant participating in neutron tests shall

with general beta emitters, then testing in specify which neutron source most appropriately

Category VA shall be performed. represents the spectral composition of occupa-

Category VC shall be used by contractors requir- tional neutron fields which the dosimetry program

ing either a high-energy or low-energy beta source covers. If both sources are required to adequately

test only. The desired source shall be specified represent these neutron fields, the performance

before initiation of the performance test. If both testing shall include both sources. The applicant

high- and low-energy sources are required, Cate- may identify in advance the dosimeters submitted

gory VA shall be used. If both low-energy photon for the neutron tests. When the dosimeters are

13
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returned for evaluation, the participant shall be given angle of incidence and type and energy of

told which dosimeters were irradiated with neu- incident radiation, the results of the angular depen-

trons and which source was used. The testing labo- dence study shall be expressed as the ratio of the

ratory shall provide pretest calibration exposures applicant's dose equivalent interpretation to the
for the neutron sources upon request. The testing actually administered dose equivalent obtained on

laboratory shall also provide the ratio of readings the basis of perpendicular incidence.

from a 9-in.-diameter spherical rem meter and a
3 in.-diameter sphere covered with 10-mil-thick 3.4 Lower Limit of Detectability
cadmium as a relative calibration for albedo dosim-
eters? For each dosimeter design submitted for testing

,

and for at least one source in Categories Ill
NOTE: This standard directs the testing labora- through VI for which performance is tested, a

tory to provide the calibration factor for the neu- study to determine the lower limit of detectability
tron performance tests to the applicant. The bias shall be conducted once and reported to the testing
should indicate the ability to calibrate the dosime- laboratory. The study need not be part of a test
try system to an external source. The dosimeter series or performed by the testing laboratory. The
response relative to the testing source (s) and the study procedure is given below. No performance
occupational environments must be documented criteria shall be applied to the results of this study.
(see Section 1.3).

Procedure for the t.ower Limit of Detectability

3,3 Angular Dependence Study. At least 10 dosimeters for irradiation per
category, plus 10 dosimeters for background evalu-
ation, for each dosimeter design, shall be selected

For each dosimeter design submitted for testing
from the routine-processed pool of dosimeters for

and for each type of radiation in Categories 111 this study. The dosimeters shall be placed in an
through VI for which performance is tested, a

unshielded environment for a time sufficient tostudy of dosimeter performance when the incident obtain an unitradiated background signal typical
radiation is nonperpendicular shall be carried out for routine processed dosimeters. At least ten
once. The study need not be a part of a test series or

dosimeters shall be irradiated for each category to a
performed by the testing laboratory. At least two dose significantly greater (e.g.,500 mrem) than the
different radiation spectra shall be used in Cate. estimated lower limit of detectability. Both the irra-
gory IIIA and IIIB; low and mid-range energies diated and unirradiated dosimeters shall be proc-
should be considered. Category VB is excluded

essed and evaluated. The following quantities shall
rom this requirement. The study procedure is

be calculated:given ielow. No performance criteria shall be
applied to the results of this study. ,

= 1 ,, X io (15)
">E

Ho
Procedure for Angular Dependence Study. =i

Mount the dosimeters on the front face of the
1/2

phantom specified for the performance tests. Give ,. g a

(16)
identical irradiations to at least two dosimeters of So = - 1 (Xio - H o)2
each kind. Vary the angle of incidence in two planes

" '='

perpendicular to each other and to the plane of the

i = 1 f Xudosimeter in the original test configuration. Vary H (17)
the angte by rotating the phantom through the n ,o
approprice angle. To achieve rotations along the
horizontal axis of the dosimeter, rotate the dosime- t/2

,,1- (X u - H i)2
(18):er 90* on the phantom and rotate the phantom g,

along its vertical axis. n-1 , e
At least seven different angles of incidence from *

-85* to + 85', including O' (perpendicular inci-
dence), shall be used in each of the two planes. Val- where X,, = unitradiated dosimeter values and X,
ues for the dose equivalent for each irradiation = irradiated dosimeter values. The values H endo

exposure should be approximately 500 mrem. For a H, are the mean evaluated dose equivalent values

|

14
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f for the unitradiated and irradiated dosimeters, Lo = t,,,S, + t,,oS (20)o

: respectively, and S, and S, are the associated stand-
j ard deviations. The dosimeter readings shall be where S is the standard deviation at the lower limito
] processed through the dose algorithms without of detectability and t,,, and t,,o depend on the ,

trsncation or distortion (i.e., do not zero any read- number of dosimeters used to estimate S, and So, ;
,

ings). If a background is subtracted, negative val- respectively.

; ues shall be retained for the calculation of S,. The Equation (20)is an estimate of the equation

4
algorithms for the calculation of shallow and/or

(21)j deep dose equivalent shall be used to calculate H. Lo = K, a, + K, ao
and H,, depending on the category test specifica-,

|
tions. The lower limit of detection, t shall be cal. where a, and a are the true standard deviationso o

culated as follows: is the abscissa of the standard normal distri-
: ' and K,below which the total relative area under thebution-

| Lo = 2 [t,S, + (t,S,/H,)2 H;) / curve is P. The a value is composed of the fluctua-o
tion of the background (a ) and the fluctuationo

[] - (t,S,/H,)2 ] (19) inherent in the readout process. If a,/H, is the rela-
,

tive standard deviation at high doses, then

! where t,is the t distribution for n-( Jegrees of freedom
j and a p value of 0.95 (see NBS Handbook 9119) and
; H; is the average of the unirradiated dosimeter values

without subtracting a background signal. ab a, , 2 (L$ + 2 kH,) (22)t

|
,

Alternate Method. If the performance testing
I was completed within six months of this study, then |

!

; the values of B and S may be used to calculate and solving for L ,o

! [1.75 x S/(I + B)] which may be used in place of
t, S /H, in Equation (19) for each category. Only a; i

|
set of unitradiated dosimeters would be required to Lo = 2 [K,a, + (K 3 \*Hol /
determme L . L \ p Hi / J

o

I NOTE: Equation (19) is based on the desire to .

; minimize both false negative and false positive 1 - (K,3 (23)

| results. All values below the detection threshold
.

H,

j should be set to zero. For example, t, S for p =o

; 0.95 is an estimate of the detection threshold allow-
i ing 5% false positive values. For the lower limit of Using t, for K and S for a, Equation (19) is
; detection false negative values are also minimized, obtained, if t,,,i,s not equal to t,,o, the formula for

i For p = 0.95, the probability of no more than 5%- L is not exact, but should be a close approxima-o

| false positive and false negative values provides a tion. Additional information can be found in an
i lower limit of detection of: article by Currie.22
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APPENDIX A

CHOICE OF REFERENCE CAllBRATION SOURCES
s

Comparisons of occupational exposures reported beta-particle energies. The "Sr/*Y beta particles

|
for various DOE sites are made more difficult by the are sufficiently energetic to penetrate the popular,

2thick (235 mg/cm ) LiF thermoluminescent (TL)absence of standard calibration techniques and the use

of many dosimeter designs. The establishment of refer- dosimeter chip. This penetration results in a
ence calibration techniques will help quantify the response for "Sr/*Y simila'r to the response for |
effects of differing dosimeter designs and differing *Cs for some dosimeters that are nearly insensi-
occupational environments. The choice of reference tive to low-energy beta particles. Inclusion of the |

'

sources was based on an intercomparison of dosimeter 2*TI source (0.76-MeV maximum energy) requires
system performances for DOE laboratories ^-I and the that some attention be given to the lower energies.

American National Standards institute's Criteriafor Reference sources with energies lower than that
provided by the *Tl source may be included fol.2Testing Personnel Dosimetry Performance,*

ANSI N13.II.A-2 Eleven DOE laboratories partici- lowing improvement in dosimeter technology. The
pated in the intercomparison to better define present PdTl source was chosen because of its case of use,

differences and help develop improved techniques. and single beta spectrum.
The intercomparison of dosimetry system per- A uranium slab source was added for occupa-

formances was also used ta evaluate ANSI N13.Il tional environments containing pranium and
for use by DOE facilities, it was found that: 1) the because of the popularity of this source type for
number of test categories was incomplete; 2) the dosimeter calibrations. Because source construe.
performance criteria specified did not achieve the tion details may change dose rates slightly, extrapo-'

goal of the tests as well as other algorithms; 3) the lation chamber measurements were specified for
beta-particle category was not sufficiently speci- the calibration at 7 mg/cm and the depth-dose2

2fied; and 4) the choice of the photon conversion determination at 100 mg/cm . Source construction

factors was arbitrary. The choice of reference and geometry effects are constrained by the depth-

sources was made to be as consistent with ANSI dose specification, which was calculated using
N13.Il as was practical. measurements reported in the literature,A-4,A-5

and which were subsequently checked by direct
measurement. These measurements indicate that

A.1 Caiibration Categon.eS the depth-dose specification can be met for slab
sc trees with protective coatings in the range of

2 2The filtered x ray beams chosen for Table 1 3 mg/cm to 7 mg/cm .

(main text) are National Bureau of Standards The use of dosimeters far from a uranium source
(NBS) techniques.A-3 The M30 (20-kev) and S60 may result in inaccurate readings compared to the
(36-kev) techniques represent the photon energy uranium slab calibration. The slab geometry pro-

region of maximum response for most dosimetry vides a less penetrating depth-dose distribution
systems. They represent a conservative worst-case than the point source geometry. Proper use of the

test for low-energy photons. The MI5O (70-kev) source calibration can be determined using mea-

and H150 (120-kev) techniques are included to surements performed in the occupational environ-
*

extend the test energies above those influenced by ments.

the photoelectric effect. The response of dosimetry The response ratio of DOE albedo neutron
systems is similar to that of tissue from approxi. dosimeters for moderated and unmoderated 252Cf
mately 200 kev to 2 Me" because of the domi- irradiations varies from approximately 6 to 20.A 3

nance of the Compton interaction. Tests at these Because the variations are so large, both sources

energies are represented by the high-energy photon were chosen for use as reference sources. For the
category. Nearly monoenergetic x-ray sources at 15 performance evaluation, the type of neutron source

to 20 kev and 55 to 65 kev and the 241 Am (59-kev) is provided before the dose equivalents are
source were included specifically for facilities using reported. The moderated 252Cf source was chosen

plutonium, to be consistent with ANSI N13.II. Unmoderated
Adequate performance for the "Sr/*Y beta 252Cf irradiations can easily be performed as a vari-,

source does not imply adequate performance for all ation of the moderated 252Cf irradiations. More

21.
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stringent neutron tests may be included following Monte Carlo calculations.A 7 For the dosimeter
improvements in neutron dosimeter technology. performance tests, the dosimeters are mounted on

a slab phantom of methylmethacrylate. Personnel
dosimeters are designed to monitor for dose to the

A.2 Additional Spec.f.i ications for ,'

tissue of the body on which they are mounted.
Beta Calibrations However, the performance tests require that they

monitor for dose to the ICRU sphere while
mounted on a slab phantom. This results in theBeta calibrations are affected by source geome-
miscalibration of even ideal personnel dosimeters.try, source filtration, dosimeter irradiation tech,

The choice of the phantom shape for the specif,-inique, beam calibration technique, and
environmental conditions. The ANSI N13.Il cation of C, factors is not arbitrary, as has been

argued.A-8 The size and shape of the phantom is
standard specifies inherent source filtration, phan-
tom size, and source-to-phantom distance for "Sr/ mportant for monitoring low-energy photons

because radiation is scattered back to the surface."Y irradiations but does not adequately address
Backscatter can contribute an additional 40% toother parameters. Considerable variability in
50% to the dose at the surface for photon energies

dosimeter response per unit delivered dose has been between 60 and 100 kev.A-9The dosimeter ideally
observed among "Sr/MY sources set up to

would be able to properly record the level of back- ,

ANSI N13.1I specifications. Additional con-
scattered radiation and, thus, approximately com.straints are necessary :o standardize beta calibra-
pensate for fluctuations dependent on the size oftion techniques,
the wearer.his standard specifies that beta irradiations be ,

The contribution due to backscattered radiationstandardized according to depth-dose characteristics
and source energy criteria in the international standard is different for the slab and spherical phantoms.

Nelson and Chilton used Monte Carlo calculationsISO 6980.A-6 He specifications for "Sr/*Y irradia-
tion are related to the mean energy of the source to derive the C, factors for the slab geometry with

the ICRU four-element composition.A 10 The,ri
2(100 mg/cm specification) and Bremsstrahlung pro- ,

duction (1000-mg/cm specification). For *Tl irmdia- results agreed closely with the calculations of2

Dimbylow and Francis (spherical geometry) belowtions, only a specification related to mean energy is
50 kev, but were 20% higher between 80 and2given(20 mg/cm specification).nedepth-dosespeci- 100 kev. This difference accounts for the major

fications are intended to take precedence over the ,

discrepancy between the spherical geometry C, fac- |source filtration specifications. The intention is to
tors specified in ANSI N13.Il and the available i

allow the use of source geometries specified in ISO
measuremerit e using slab geometry by Yoder j6980 while maintaining irradiation consistency
et al.A ll Netsc., and Chilton also performed cal-

between laboratories. The depth-dose specification for
culations for the tissue-equivalent plastic used by

the slab uranium exposures was added to help control
Yoder et al. for direct measurements of C, factorsvariations in source manufacture and geometry.
using the slab geometry. The sigmficant difference

, ,

between the calculations for the Yoder plastic and
A.3 Factors for Converting the measurements was at energies below 20 kev.

Exposure to Dose Equivalent Nelson and Chilton attributed this difference to a
higher energy contamination in the k fluorescence

for Photons spectra used by Yoder et al.
Because of the use of slab phantoms for the ref-

The exposure-to-dose-equivalent conversion fac- erence calibrations, conversion factors for the slab

tors for low-energy photons (C, factors) listed in geometry are used. The best available data are by
ANSI N13.Il were derived by Dimbylow and Yoder et al. and are listed in Table 2 of the main
Francis for the four-element ICRU sphere using text.

|

|

1
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APPENDIX B

DERIVATION OF PERFORMANCE CRITERIA
i

The specifications of performance criteria were I B,l + t ,, S , s L (B-3)o m
based on achievable standards consistent with the
goals of health protection. The criteria were chosen where r = n 1 represents the number of degrees of
to be both economically and technologically freedom and the 't' statistic is used as an approxi-
achievable based on the data collected during the mation of the standard normal variable due to the
intercomparison of dosimeter system performance finite number of dosimeters used for the test.
for DOE laboratories.B 1 A direct relationship The reasonably achievable test statistic chosen
between the performance criterion and the for the performance criterion was
response of each dosimeter was maintained by
expressing the criterion as a confidence limit rather IBl + S s 0.30 (B-4)
than a calibration bias limit only. The confidence
limit concept was also used in ANSI N13.ll- This statistic can be interpreted in several ways. If
1983.B 2 The goal was to develop a statistic for t = 1 for n = 15 dosimeters, then there would
which there would be a specified confidence that bi'approximately 70% confidence (S = 0.66,
the dosimeter readings would be withm a specified a = 0.83 for n = 15) that a dosimeter response

w uld be within 30% of a conventionally true
large number of dosimeter readings obey- value. However, if a worker used four dostmeters

,

4 ing a normal distribution, there is a confidence
per year and received,approximately equal doses on

level,6, for which the readings are within the' inter- each, then there would approximately 95% confi-
y,g dence (# = 0.93, a = 0.97 for n = 15) that the

annual rep rted dose equivalent would be within
M - 2* o to M + Z*a. (B-1) 30% of a conventionally true value,

Variations of the test statistic derivation are pos-
where M is the mean; a is the (one sigma) standard

sible. Higher levels of statistical confidence that adeviation of the total population; and Z i
standard normal variable for a ,= 1/2 (h +s thetest sample is representative of the true population

1).
can be obtained using tolerance statistics.B-3 AnThe entire interval may be required to be within a
interval can be constructed to cover at least a speci-specified tolerance of a conventionally true value
fled percent of all dosimeter readings in the total(CTV) by stating:
population with a desired probability. For example,
for a 95% probability that 95% of the averages of

M + Z,a s CTV (1 + L) four dosimeter readings are within tolerance
(assuming uniform occupational exposures and a

and quarterly exchange rate), the test statistic becomes:

M - Z,a ;e CTV (1 - L) IBl + 1.45 S s 0.30 (B-5)

for 15 sample readings. However, there is also the'

probability that a system that meets the 30% crite-
ria exceeds the test statistic. For 95% probability

I M - CTV I Z,a
+ sL (B-2) that systems meeting requirements also meet the

CTV CTV test statistic, the tolerance value (0.30) would have
to be increased. Both approaches converge to the

where L is the fractional tolerance interval.
adopted test statistic as the number of sample

For a performance test using n dosimeters, the dosimeters approaches infinity.

bias (B) and the standard deviation (S) of the per- The relationship of the adopted test statistic

formance indices are estimates of (M - CTV)/CTV (Equation B-4)to recommendations of the NCRP,

and o/CTV. Then the test statistic becomes
ICRU and ICRP are given below.

27
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Recommendations to NCRP 57B4 Recommendations in ICRU 208 5

The ICRU recommends that an accuracy of
The NCRP recommends several values of preci.

30% be achieved w hen the maximum dose equiv-
sion and accuracy depending on the circumstance.

alent is comparable to the maximum permissible
The recommended precisionis 10% which allows dose. At a levelof 0.1 of the maximum permissible
comparison of reported values between individuals dose, a maximum allowable uncertainty of a factor
and over long periods of time. For reported values of three is suggested. At doses much greater than
near the maximum permissible dose (MPD), an the maximum permissible dose, the ICRU recom-

'

accuracy of 130To is recommended. For reported mends that the accuracy be increased, possibly with
values less than 1/4 of the MPD, an accuracy of a

special effort applied postexposure.
factor of 2 is acceptable. At higher doses encoun- The accuracy recommended by the ICRU is simi-
tered during emergency procedures or accidents, an lar to that quoted by the NCRP at radiation protec-
accuracy of better than 20% is recommended, tion levels. At high doses, the ICRU encourages the

The precision of the reported values approxi- f spccial efforts to improve the dose estimateUSC
mately corresponds to the 'S' value. While the test ' f r each m, dividual worker. The adopted test crite-
statistic does not require an S of 0.10 or less, there ria is in approximate agreement with these recom-
is an implied constraint on S of about 0.12 to 0.15. mendations. However, there is no test requirement
Larger values of S do not allow sufficient latitude t demonstrate the ability to improve the accuracy
for a minimal uncertainty in the bias, especially for

* *' * ** E * * *
multipurpose dosimeters which require some lati-
tude in the bias to cover response variation as a
function of radiation type and energy. The spirit of Recommendations in ICRP 3586
the recommendation for precision is' accommo-
dated. The ICRP recommends that the uncertainty in

The recommended acewacy near the MPD of the annual reported dose equivalent be reduced as
30% is implied to be used annually, since the MPD at as n reas naW a aNe. h fuder recom-
is applied annually. If a facility uses quarterly mends minimum levels of accuracy of a factor of
dosimeter exchanges, dosimeters receiving approxi- 1.5 at the 95% confidence limit when the dose !

equivalent is on the same order as the annual maxi- !mately equal doses per quarter would meet the 30ro
'

recommendations with approximately 95% confi- mum permissible dose, or within a factor of two at
dence. The reported dose equivalent for a worker the 95% confidence level when the annual reported
receiving all of the annual dose on one dosimeter dose is less than I rem. Explicitly stated is that
would have an approximately 70% confidence of these accuracy limits include variatioas in dosime. ,

I
meeting the recommendation. ter sensitivity, with incident energy and direction of

A test statistic variable in the magnitude of the incidence, and in dosimeter construction, readout,
delivered dose was contained in the early drafts of and calibration.
ANSI N13.ll. The University of Michigan test The first recommendation is met: the criteria was i

ccncluded, and the DOE study concurred, that the designed to be as low as is reasonably achievable.
split in the test statistic was unnecessary at current The recommended minimum levels of accuracy |

state of the art and was detrimental to the conduct near the maximum permissible dose imply a test
of the test. Principally, a significantly larger num. statistic of
ber of dosimeters would be required to perform a
variable criteria test compared to a single criteria |BI + 2 S s 0.50 for B positive
test to achieve the same level of confidence in the
results. Therefore, the allowance for a greater inac- and (B-6)

curacy at lower doses was not included in the test
criteria. IBl + 2 S s 0.33 for B negative.

The test statistic does not meet the 20% rec-
ommendation on the accuracy at high doses. High The asymmetric criterion is due to the specification

doses are typically received by only one dosimeter, of a factor rather than a percent of the convention-

thus there would be 70% confidence that the ally true value. This statistic implies an upper limit

reported dose is within 30%. of S of 0.25, which is approximately achieved by

28
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The NCRP recommended accuracy in the'
the adopted statistic (S , = 0.30). The adopted *

criteria approximately corresponds to recommen- high dose region is greater than is specified

dations of the ICRP for S values near 0.20. How- by the test criteria (20Fo NCRP versus
eser, the allowed inaccuracy of the bias for small S 30Vo test criteria). The ICRU and ICRP,

values is (nearly) as great as 50Vo. This allows too favor special effort to increase accuracy on
much inaccuracy in the calibration methods and a case-by-case basis.'

lnaccuracies resulting from field use under; dosimeter design, and is above the currently *

' achievable level. Note that this approach does not partially unknown conditions (e.g., posi-
require the use of quarterly dosimeter exchanges tion of dosimeter relative to the source dis -
with the accompanying assumption of approxi. tribution and body of wearer) are'

mately equal doses received each quarter, neglected in the test criteria.
A source of inaccuracy included by the ICRP,~

but not included by the adopted test criteria is that Performance Test Uncertainty
due to direction of radiation incidence. The collec-
tion of angular response data is required by the

The implementation of the test statistic as given
. .

DOE standard with no criteria on the performance.3

in Equation (B.4) may require large numbers of
. ,

! The application of the adopted test statistic may be dosimeters to measure IBl and S with sufficient pre-
,

alternatively viewed as allowing a confidence inter-
cas n. Assuming that the dosimeter readings areval up to 0.2 for the inaccuracy in the angular
n rma!!y distributed about a single mean, for 95%

response. The recommendations of the ICRP can f the readings the magnitude of the bias isbe taken into account during the development and
bounded by:I subsequent review of a test criteria for angular

response.
'

The recommendations at the lower dose equiva- IBls + Z n 33 (B 7)
a*

CTV f CTV"
lent levels were not used for the same reason as was

| stated above for the NCRP recommendations.
For 95We of the samples the standard deviation is
approximately bounded by:

Summary of Relat,ionsh,ip to,

! NCRP/lCRUllCRP v2

S5(2 (B-8)Recommendations -4 through 8-6B
-

us g a strbution wn n 1) degmes M hee.
The adopted performance criteria were chosen to d m. Because the uncertaint{ies in B and S are m, de-

be as low as was reasonablv achievable. The crite- pendent for normally distributed data, a close
rion is consistent with the recommendations of the

B approximation to the interval containing 95% of
,

NCR P.B-4 ICRU,B 5 and ICRP -6 with the fol. ,

the parent population is:
lowing caveats:

[ t B | + S] ,, = I M - CTV I a+
To meet the NCRP and ICRU recommen.*

dations of 30% for the accuracy, and do it
with 95% confidence, at least four dosim-
eters receiving equal doses must be used. Zo ot3f,
This may be approximately correct for the n /
majority of workers, but is not adequate
for all.
The recommendations by the ICRP are x$ ,3 v2 2 v2 ,

, (B 9)*

approximately met for each dosimeter, and .n-1 JJ CTV
thus for each worker, except that the uncer-
tainty due to angular response is neglected
in the test criteria. The adopted test criteria The term in brackets on the right-hand side is the

are approximately equivalent to reserving amount by which a system that meets the goals for

up to 20% for additional (positive) bias accuracy could fail the test statistic due to a statisti-

due to angular response variations. cal fluctuation of a measurement. This term can be

29
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Table B-1. Statistical uncertainty term

Number of Approxhnate Value of
o/CTV Dosimeters Uncertainty Term

0.08 15 0.05

0.11 15 0.10
30 0.17
60 0.05

0.24' 15 -0.14
30 0.10
60 0.07

120 0.05

J

reduced by increasing the number of dosimeters per standard deviations of 0.08,0.17, and 0.24, respec-

test. Table B.I lists the approximate values of the tively. Similar requirements for the number of sam- |

statistical terms as a function of a and the number pie dosimeters can be derived using tolerance
of dosimeters used per test. For an uncertainty of statistics for 95% probability that 70% of a parent ,

5%,15,60, and 120 dosimeters are required for population with IBl + 5 = 0.25 is within tolerance. |
,

|
;

I
:
I

|

.
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F. X. Masse, Radiation Protection
M. Walker, Assistant Secretary

Office, Massachusetts Institute of
for Environment, Safety and

Technology, Bates Linear Accelerator,Health, U.S. Department of
P.O. Box 95, Middleton, MA

Energy, Washington, DC

.
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R. L. Miller, Acting Director Harley Toy, Battelle Memorial
i Environmental Safety & Health Institute, Columbus, OH
; Division, U.S. Department of Energy,

Albuquerque Operations Office,
P.O. Box 5400, Albuquerque, NM (15)

; ;

; Carleton D. Bingham, Director R. C. Baker, Head |
U.S. Department of Energy, Environmental Control Department, j

j Chicago Operations Office, Paducah Gaseous Diffusion Plant, 1

New Brunswick laboratory, Martin Marietta Energy Systems,
9800 South Cass Avenue, Argonne,IL Inc., P.O. Box 1410, Paducah, KY I

Ronald D. Duncan, Solar Energy W. T. Mee, Superintendent.

Research Institute,1617 Cole Radiation Safety Department Y-12 -'

Blvd., Golden, CO Plant, Martin Marietta Energy Systems, ,

Inc., P.O. Box Y, Oak Ridge, TN.

S. R. Elliott, U.S. Department of B. G. Roach, Head
Energy, Nevada Operations Office, Health and Safety Office,

P.O. Box 14100, Las Vegas, NV Oak Ridge Associated Universities. |
|i P.O. Box 117, Oak Ridge, TN

i

{ J. D. Moroney III, U.S. Ed Wagner, Head
,

Department of Energy, Nevada Industrial Hygiene and Health Physics
Operations Office, P.O. Box 14100, ~ Department, Goodyear

! 12s Vegas, NV Atomic Corporation,
,

; P.O. Box 628, Piketon, OH

:

Billy Smith, Reynolds Electrical & W. C. Borden, Manager
q

Engineering Co., Inc., Environmental Safety and Licensing Group,
Sciences Division, P.O. Box 14400, FUSRAP Project, Bechtel National,
las Vegas, NV Inc., P.O. Box 350, Oak Ridge, TN

j Arden Bicker, Manager Howard Christiansen, Manager
Environmental Sciences Dept., Environmental and Radiological i

J Nevada Test Site, Mercury, NV Safety, Westinghouse Materials
Company of Ohio, P.O. Box 398704,
Cincinnati, OH;.

T. M. Jelinek, Chief F. G. Van loocke, Health, Safety and
'

Health Protection Branch, U.S. Security, RMI, Extrusion Plant,
Department of Energy, Oak Ridge P.O. Box 579 Ashtabula, OH

Operations Office, P.O. Box E.
Oak Ridge, TN

;

I D. B. Howard, U.S. Department of Werner F. Furth, Director

Energy, Oak Ridge Operations Office, Environmental Safety and Health,
,

P.O. Box E, Oak Ridge, TN Martin Marietta Energy Systems, Inc.,'

P.O. Box X, Oak Ridge, TN

i -

i

a

4
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David Duncan, Head R. E. Gerton, U.S. Department of

Industrial Hygiene and Health Physics Energy, Richland Operations Office,

Department, Oak Ridge Gaseous 825 Jadwin Avenue. P.O. Box 550,

Diffusion Plant, Martin Marietta Richland, WA

. Energy Systems, Inc.,
P.O. Box P. Oak Ridge, TN

Dennis C. Parzyck, Environmental Eric Erickson, U.S Department of

and Occupational Safety Division, Energy, Richland 0; : rations Office.

Oak Ridge National Laboratory, 825 Jadwin Avenue, hO. Box 550,

Martin Marietta Energy Systems, Richland, WA

Inc., P.O. Box X, Oak Ridge, TN

J. M. Selby, Pacific Northwest Norris D. Johnson, E. I. DuPont -

Laboratory, P.O. Box 999, deNemours, Savannah River Plant,

Richland, WA (5) Aiken, SC

J. J.,Fix, Pacific Northwest T. L. Collins, Manager

Laboratory, P.O. Box 999, Knolls Atomic Power Laboratory,

Richland, WA U.S. Department of Energy,
P.O. Box 1072, Schenectady, NY

P. L. Roberson, Pacific Northwest A. C. Davis, Manager

Laboratory, P.O. Box 999, Bettis Atomic Power Laboratory,

Richland, WA (5) Westinghouse Electric Corporation,
P.O. Box 79, West Mifflin, PA

C. D. Hooker, Pacific Northwest C. K. Gaddis, Manager

Laboratory, P.O. Box 999, Pittsburgh Naval Reactors Office,

Richland, WA P.O. Box 109, West Mifflin, PA

L. G. Faust, Pacific Northwest A. Richardson, EPA Office of Radiation

Laberatory, P.O. Box 999, Protection, !.riteria & Standards

Ricnland. WA Division, AW-460,401 M Street, SW,
Washington, DC ,

J. T. Davis, U.S. Department of J. T. Lewis, Center for Dev. & Radiot.

Energy, San Francisco Operations Health, Office of Health Physics,

Office,1333 Broadway, Oakland, CA HFZ-60, Rm. Chap. 332,5600 Fishers
Lane, Rockville, MD

Phil Hill, U.S. Department of J. C. Villforth, Director,
'

Energy, San Francisco Operations FDA Bureau of Radiological Health,

Office,1333 Broadway, Oakland, CA Rockville, MD
|

T. Jordan Powell, Lawrence Livermore R. Colle, National Bureau of

National Laboratory, L380 Building Standards, Gaithersburg, MD

255, P.O. Box 808, Livermore, CA

Nathanial A. G eenhouse, E. H. Eisenhower, Office of Radiation

Building B75B, Lawrence Berkeley Measurement, National Bureau of

Laboratory, Berkeley, C A Standards, Gaithersburg, MD
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Don Busick, Stanford Linear R. Loevinger, National Bureau of
Accelerator, P.O. Box 4349, Standards, Gaithersburg, MD
Stanford, CA

Bob Tuttle, Rockwell G. Ehrlich, National Bureau of
International, Rocketdyne Standards, Gaithersburg, MD
Division,6633 Canoga Ave.,
Canoga Park, CA

D. N. Bridges, U.S. Department of R. B. Schwartz, National Bureau
Energy, Savannah River Operations of Standards, Building 235, j

Office, P.O. Box A, Aiken.,SC Gaithersburg, MD j

Paul Matthews, U.S. Department of E. H, Doleck, Building 201,
Energy, Savannah River Operations Argonne National Laboratory, |
Office, P.O. Box A, Aiken, SC 9700 S. Cass Avenue, 1

Argonne, IL

R. E. Alexander, Chief L. F. Phillips, '

Radiation Risk Assessments and Building 535A,
Management Branch, Office of Brookhaven National Laboratory,
Nuclear Regulatory Research, Upton, NY ;

'

U.S. Nuclear Regulatory Commission.
Washington, DC

A. Brodsky, U.S. Nuclear D. J. Thompson, Sandia National
Regulatory Commission, Wilste Laboratories, Organization 3313,
Bldg., MS l!30 SS,7515 Eastern P.O. Box 5800,

Ave., Silver Spring, MD Albuquerquc, NM

L. K. Cohen, Office of Inspection D. G. Vasilik,
& Enforcement, U.S. Nuclear les Alamos
Regulatory Commission, National Laboratory,
Washington, DC P.O. Box 1663,

Los Alamos, NM

L. J. Cunningham, Operating R. B. Falk,
Reactor Programs Branch, Division Rockwell International,

of Inspection Programs, U.S. P.O. Box 464, .

Nuclear Regulatory Commission, Golden, CO

Washington, DC

M. V. Federline, Office of G. W. Campbell,
Executive Director for Operation, Rockwell international,

U.S. Nuclear Regulatory P.O. Box 464, Golden, CO

Commission, Washington, DC

K. R. Goller, Division of Rad. J. R. Cortez, los Alamos
Prog. & Earth Sciences, U.S. Nuclear National Laboratory,
Regulatory Commission, P.O. Box 1663,

MS-Il30 SS, Washington, DC Los Alamos, NM
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R. E. Minogue, Director J. H. Elliot, Lawrence Livermore

Office of Nuclear Regulatory National Laboratory,

Research, U.S. Nuclear Regulatory P.O. Box 808, Livermore, CA

Commission, Washington, DC

R. B. Neel, U.S. Nuclear Regulatory C. L. Graham, lawrence Livermore
Commission, Wilste Bldg., MS.Il30 SS, National Laboratory,
7515 Eastern Ave., Silver Spring, MD P.O. Box 808,

Livermore, CA

L. C. Rouse, Chief R. M. Hall, E. I. DuPont
Advanced Fuel and Spent Fuel deNemours & Co., |

Licensing Branch, Division of Savannah River Plant, Aiken, SC I
I

Fuel Cycle & Material Safety,
U.S. Nuclear Regulatory Commission,
Washington, DC ,

i

J. M. Aldrich, HS&E, R. Lawrence, West Valley

Building 123, RockwellInternational, Nuclear Services
I

P.O. Box 464, Golden, CO P.O. Box 191
Rock Springs, Rd., West Valley, NY l

R. E. Wood, Acting Asst. Mgr. W. Nees |

Environmental, Safety & Health Programs United Nuclear Corp. |

U.S. Department of Energy P.O. Box 14000 |

Idaho Operations Office Grand Junction, CO (
|Idaho Falls, ID
|
.

!
G. C. Bowman J. J. Volpe

)
U.S. Department of Energy Westinghouse Electric Corporation

Idaho Operations Office P.O. Box 2068

Idaho Falls, ID Idaho Falls, ID

T. F. Gesell, Chief C. D. Sorensen

Dosimetry Branch EG&G Idaho, Inc.

Radiological and Environmental P.O. Box 1625

Sciences Laboratory Idaho Falls, IC

U.S. Department of Energy
Idaho Falls, ID (50)

R. D. Carlson C. S. Abrams
Dosimetry Branch Argonne National Laboratory
Radiological and Environmental Idaho Site

Sciences Laboratory P.O. Box 2528

U.S. Department of Energy Idaho Falls, ID

Idaho Falls, ID
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I, (3 83) U.S. NUCLE AR REGULATORY COMMISSION g g
ta'y

d

,

u MATERIALS LICENSE'
, , ,

3
- j '

J.;
L

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Lf Code of Federal Regulations, Chapter 1 Parts 30. 31,32,33. 34,35,40 and 70, and in reliance on statemenu and e.pM:...at.uns
heretofore made by the licensee, a license is hereby issued authonzing the licensee to receive. acquire, possess, and transfer byproduct. M{Q

4

i, '

|(dsource, and special nuclear material designated below; to use such material for the purpose (s) 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 Pan (s). This
-

license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is
j ;

j j subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effeet and to any
|

i |
i

j f conditions specified below,
h,)

'

| W ucensee In accordance with letter dated
$

j $
November 9, 1995, I'4

3. Ucense number 27-05861-02 is amended !

| |l- Environmental Protection Agency
; W Office of Research and Development in its entirety to read as follows: |

!

| @ National Exposure Research Laboratory 1

4. Expiration date February 28, 1994 fi$ 2. Characterization Research Division.

j 4 P.O. Box 93478 .

"

! $ Las Vegas, NV 89193-3478 5. Docket or
030-06981Reference No.*

h 6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that li:ensee ,i@

$ special nuclear material form may possess at any one time $
Munder this licensef l'

Q ||!

% l

4 A. Hydrogen 3 A. Any A. 5 millicuries

8. Any byproduct B. Any B. Not to exceed 5
iimillicuries per
;35 material with Atomic radior.uclide|j Nos. 3-83, and with j;

y half-lives less than
or equal to 120 days

q C. Any byproduct C. Any C. Not to exceed 1 13(
millicurie per ;j

W material with Atomic radionuclide and 25 i|
K Nos. 3-83 with half- millicuries total .I

3 lives greater than j
d 120 days

D. Any byproduct D. Sealed and/or D. Not to exceed 5 !

k !millicuries per
material with Atomic plated sources !

g source and 100
Nos. 3-83 millicuries total'y

E. 10 millicuriesj E. Carbon 14 E. Any

j F. Strontium 90 F. Any F. 200 microcuries

G. 50 microcuries
G. Iodine 129 G. Any

H. Not to exceed 100
li H. Any byproduct, H. Any microcuries per
'd source or special radionuclide and 10
e nuclear material millicuries total,
! with Atomic Nos. 84-
;s 96

L,j):
3

ip
G L fil'. ,1 ') M'9512060284 951128 Qhii PDR ADOCK 03006981 '

\

3 C PDR
.

.. - -- -
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$ NRC FORM 374A U.S. LEAR REGULATORY COMMiSstoN ' pOE 2 OF 8 PGES

b|# t.icenw Numtvr ,

27-05861-02 i'j '

.

Docket or Reference Numler {i
M ATERI Al.S LICENSE 030-06981 Ej3'
SUPPLEMENTARY SHEET

Eng-
ra Amendment No. 22 Ej !
j m !
ta il '

E i|
i

rC
p E|

'

C $! |
3 (continued) 2|

'

$|!|'
3
3 I. Any byproduct, I. Sealed and/or I. Not to exceed 100

3
@ source or special plated sources microcuries per

source and 10 $l
F nuclear material millicuries total El|
3 with Atomic Nos. 3| |
3 84-96 tI|'

g J. Polonium 210 J. Any J. 650 microcuries E5 ,,

K. Uranium 233 K. Any K. 10 microcuries f|
h L. Uranium 235 L. Any L. 10 microcuries [ ,

i

M. Plutonium 236 M. Any M. 10 microcuries 2|g
'I i

3 N. Plutonium 238 N. Any N. 60 microcuries $|'n=

|>m
ei,

5 0. Plutonium 239 0. Any 0. 30 microcuries E||c
-

j P. Plutonium 240 P. Any P. 10 microcuries [t

y~ Q. Plutonium 241 Q. Any Q. 10 microcuries ,E|'
-

f[R. Plutonium 242 R. Any R. 10 microcuries(
|E S. Plutonium 244 S. Any S. 5 microcuries

,

|3 T. Source material T. Any T. 15 pounds E!s'

$

U. Nickel 63 U. Foils or plated U. 1 curie y(
'j sources in
|a detector cells g
|5

|3 V. Cesium 137 V. Sealed source V. 1 millicurie i'

5

!3 (U.S. Nuclear E

Model 375) ip

|5 W. Cobalt 60 W. Sealed source W. 5 millicuries !a
!i!

|5 (U.S. Nuclear 4
Model 375) hF

!* X. Cesium 137 X. Sealed source X. 300 millicuries !<
'

(U.S. Nuclear;
Model 375)

?

hs Y. Cesium 137 Y. Sealed source (New Y. 10 millicuries

{3
England Nuclear
Model NER-572)b

h;
;

cu
a
i;

- .= _..
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8 ' NRC FORM 374 A U.s. :LE AR REGULATORY Commission ' PAGE 3 CF 8 PAGEs

3|Lhenw Number
li!27-05861-02'

: $*. !

$ M ATERI Al.S 1.lCENSE tmei or acterrace Number

||j SUPPLEMENTARY SHEET 030-06981
.

'
.

, Amendment No. 22'. ,'
,

5.|iI
,

|

w,A

c $!
|2 5!
|2 (continued) ~|

Z. Cesium 137 Z. J. L. Shepherd and Z. Six sources $
@2
|

-

Associates Series consisting of the 5!
|2 6810 sealed following 5|,
|2
|5 sources (Reference activities: 10 5||

|$
Dwg. No. A-0348 curies, I curie, 5||

|2
dated July 24, 100 millicuries, 10 i3|

|5 1976) millicuries (2 |5|,

sources) and 1 ||*

|2 millicurie |
*

|2
.1

|j AA. Plutonium 239 AA. Sealed or plated AA. Not to exceed 5 ili
!

microcuries per EI'sources|; source and 100 E!
|; microcuries total gj
'e. v

|f BB. Hydrogen 3 BB. Titanium tritide BB. 5 curies i3|c
||

}(5 |foils in detectorf cellsg
CC. Cesium 137 CC. Sealed source CC.100 millicuries |Ejf

$giM DD. Cesium 137 DD. Sealed source - DD. Not to exceed 3
(Amersham Model

curies per source
|5 CDC.711M Series) and 6 curies total s'
|5

|E EE. Cesium 137 EE. Sealed sour es EE. 751 millicuries k
p (NEN Model G316 8 f||
|3

capsule and a J.L. f
E!

|3
Shepherd and

!!|
;3

Associates Type !|6810 capsule, both
|i ilreencapsulated in

.|3 one source holder) [jj
j$ FF. Americium 241 FF. Sealed sources FF. Not to exceed 30 [

'

(Amersham Model
millicuries per ,.

$
|$

AMC.D2)
source and 60 ,

millicuries total
|q

|3 GG. Curium 244 GG. Sealed sources GG. Not to exceed 100<

|! (Amersham Model
millicuries per ,

CLCL or Isotope source and 200
!
"

|J
Products Model XFB millicuries total

!! series)
m
Mc
It.i

|W)
.

G _
._._-__...___,,-.,.m.w....-.,,m-,,7,,m,,,,. .
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)Ixeny Nunder
,

!G'
27-05861-02

13 M ATERI ALS 1.lCENSE wei or neenence Nunder

SUPPLEMENTARY SHEET 030-06981 gg ei
w Amendment No. 22 El
|3 :||
|a :':

$.,!c
*

'5| :t
4

j|
'c t

o=j 9. Authorized Use E
e, .1

ji A. through T. To be used in laboratory and tracer studies and analysis; development 2a
,

and standardization of chemical procedures; instrument calibration; research and lj|,

f|5 development as defined in 10 CFR Part 30.4; preparation and distribution of g|,
radioanalysis calibration standards and environmental-level laboratory

,
a,i

|5
intercomparison samples; and the local fabrication of subnanocurie electrodeposited i,z

1

|5 sources for calibrations. Sealed sources may also be used for demonstration and 2 |

|j training purposes in the laboratory and field, j,
:.

|z
|j U. To be used in gas chromatographs for sample analysis. jj

$!*
c V. and W. To be used in J. L. Shepherd Model 28-5 devices for instrument c1

$ calibration. j i
1i;

I: X. To be used in J. L. Shepherd Model 142-10 irradiator for instrument j '

IE- calibration. E

IEl
-

Y. For storage only in a Mount Sopris Model 1000-C Portable Borehole Logger. $

|@\c
-

Ij Z- For use in two concrete shielding wells for instrument and dosimetry |
|5i calibration. .i,

s
|5l j
|g AA. For instrument calibration.

-

@I BB. To be used in gas chromatographs for s mple analysis. |[
I

IE

j CC. For use in panoramic device for TLD and Pocket Dosimeter Calibration, j
.

c|} DD. To be used in a Williston Elin self shielding TLD irradiator to irradiate |
'

|a Panasonic TLDS.
|n'

Elk EE. To be used in a J.L. Shepherd Model 89 Series Calibrator within a J.L. Shepherd'

| **
Model 78 Series Self-Contained Calibration Facility for instrument calibration.

t

C

f FF.and GG. To be used in Columbia Scientific Industries Corp. portable X-ray
8 analyzer Model 880 for analysis of metal contaminants in soil and ground

water.j

u!%
p
e
in

F
C
-

~|
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- M ATERI ALS LICENSE ixvtei tw Rercren Numter
(030-06981) SUPPLEMENTARY SHEET
Ei

8 Amendment No. 22 E|
-

sl
il,

-

E!^

i|,
a 2|ICONDITIONS
~ il|

10. Licensed material shall be used only at the licensee's facilities located at 944 2|

I East Harmon Avenue, Las Vegas, Nevada or the Department of Energy's Nevada Test i|
il'Site, 65 miles northwest of Las Vegas, except: 2|,

E

3 A. Sealed sources listed in Subitems B. through U. may be used for instrument 2|'
calibraticn at the licensee's facilities at 4220 South Maryland Parkway, 2|

F il|j; Building C; Las Vegas, Nevada. , a

$ B. Sealed sources listed on this license which have individual activities less !!|c

than those listed in Schedule B of 10 CFR 30.71 may be used for instrument s|
F calibration and demonstration at temporary job sites of the licensee anywhere li|
$ j>|||q in the United States,

Sealed sources listed in Subitems Z. and CC, may be used only at the licensee's $!c
El C.

El facilities at 944 East Harmon Avenue, Las Vegas, Nevada. E|

2|

|G
2|

k D. Sealed sources listed in Subitem W. and EE. may be used for instrument
j calibration at temporary job sites of the licensee anywhere in the United

2|States.g- 3,

E. Sealed sources listed in Subitems FF. and GG. may be used for soil and ground $i
,j

water analysis at temporary job sites of the licensee anywhere in the United ag ?c States.
|3

|! 11. A. Licensed material shall only be used by, or under the supervision of, [
|d individuals designated by the Radiation Safety Committee, Stephen H. Pia, j.

;
I?! Chairperson.

t
P
|! B. The Radiation Safety Officer for this license is Loyd D. Carroll. j

c

|f
2

Sealed sources and detector cells shall be tested for leakage and/or ?
12. A.

contamination at intervals not to exceed 6 months or at such other intervals as !
|5

!! specified by the certificate of registration referred to in 10 CFR 32.210. j
|E '

Notwithstanding Paragraph A of this Condition, sealed sources designed to emit
|$ B. '

alpha particles shall be tested for leakage and/or contamination at intervals
|$

'

not to exceed 3 months.g
C. In the absence of a certificate from a transferor indicating that a leak testj'!

1|

has been made within 6 months prior to the transfer, a sealed source or
!?

Q
detector cell received from another person shall not be put into use until

2 tested.
|?
O
!D

b
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hl ATERI Al.S l.1 CENSE hLet er Reference Number

F@d SUPPLEMENTARY SHEET 030-06981 13!
D
-i ,

Amendment No. 22 ;5j),..,

}a
| 'Ei|
l EI
|E EI
|5 s|c j ']|| (continued) I-

Each sealed source fabricated by the licensee shall be inspected and tested for I!!c
|E D.

I] construction defects, leakage, and contamination prior to any use or transfer !s|

j; as a sealed source. g|,

I,

$f
+

! E. Sealed sources need not be leak tested if:
s||

I?
s|

|{ (i) they contain only hydrogen-3; or
1s

([E (ii) they contain only a radioactive gas; or h
s|c

|| (iii)
the half-life of the isotope is 30 days or less; or 2|

s|c
![ (iv) they contain not more than 100 microcuries of beta and/or gamma emitting 2
le

material or not more than 10 microcuries of alpha emitting material; or is|i
!i \

(v) they are not designed to emit alpha particles are in storage, and are not l |;I?
i

I?
,

![ being used. However, when they are removed from storage for use or g|
!$

transferred to another person, and have not been tested within the b;
!

k required leak test interval, they shall be tested before use or transfer. ?
I?

No sealed source or detector cell shall be stored for a period of more Qi
|j than 10 years without being tested for leakage and/or contamination. li

b
_

The leak test shall be capable of detecting the presence of 0.005 microcurie of !'!! F.
radioactive material on the test sample. If t'c.e test reveals the presence of |;

|?; 0.005 microcurie or more of removable contamination, a report shall be filed !

with the U.S. Nuclear Regulatory Commission in accordance with 10 CFR 30(b)(2), j;;|?
|? and the source shall be removed immediately from service and decontaminated, I;
|?;

repaired, or disposed of in accordance with Commission regulations. The report i:'s

f
shall be filed within 5 days of the date the leak test result is known with the j?

|} U.S. Nuclear Regulatory Commission, Region IV, 611 Ryan Plaza Drive, Suite 400, |!
|s Arlington, Texas 76011, ATTN: Director, Division of Radiation Safety and l!

|3 Safeguards. The report shall specify the source involved, the test results, ji
'

jj and corrective action taken.
|*j, G. Tests for leakage and/or contamination shall be performed by the licensee or by i

- |s|
other persons specifically licensed by the Commission or an Agreement State to ||

j3' perform such services.
15 Sealed sources or detector cells containing licensed material shall not be opened or

|}s
13.

j sources removed from source holders by the licensee.
p

p
]4. The roof of the calibration facility (over Room 18 of the Monitoring SystemsLaboratory, at 944 East Harmon Avenue, las Vegas, Nevada) shall be fenced and posted|3

jh " Caution Radiation Area."
13
I?i

@
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15. In lieu of using the conventional radiation caution colors (magenta or purple on 2 !|i2 |yellow background) as provided in 10 CFR 20.203(a)(1), the licensee is hereby
authorized to label detector cells, containing licensed material and used in cas 2

- chromatography devices, with conspicuously etched or stamped radiation cautior. 2|

|]{
Lsymbol s .
2 |

16. Maintenance, repair, c1'eaning, replacement and disposal of foils contained in 2|1
detector cells shall be performed only by the device manufacturer or other persons 2 |
specifically authorized by the Commission or an Agreement State to perform such 2-

2|j' services.
t, )

17. A. Detector cells containing a titanium tritide foil or a scandium tritide foil 2|

shall only be used in conjunction with a properly operating temperature control 2|

||!
mechanism which prevents the foil temperature from exceeding that specified by 2

j the manufacturer and approved by NRC. 2 |

t|i

-j B. When in use, detector cells containing a titanium tritide foil or 4 scandium 2|}
I: !

tritide foil shall be vented to the outside. I !e
|2
|E' 18. Each source holder or logging tool containing radioactive material shall bear a | !

The label must be on i |legible and visible marking as specified in 10 CFR 39.31(a).|I
the smallest component that contains the licensed material which is transported as a g {||?
separate piece of equipment. g?|j 6i

'", 19. Licensed material shall not be used in or on human beings. L: 'c
It

_ 20. The licensee shall not use licensed material in field applications where activity is q ;
released except as provided otherwise by specific condition of this license. G

E / G!
p"i The licensee shall conduct a physical inventory every 6 months to account for all qj

21.
.

sources and/or devices received and possessed under the license. 1;
c*

The licensee is authorized to transport lictnsed material only in accordance with (y ||I! 22.
? the provisions of 10 CFR Part 71, " Packaging and Transportation of Radioactive'

t
5 Material." [!
|3 The licensee shall maintain records of information related to decommissioning at 944 "? 23. East Harmon Avenue, Chemistry Building; las Vegas, Nevada as specified in 10 CFR 1
!!
E 30.35(g), 40.36(f), and 70.25(g) until this license is terminated by the Commission. ;

i

IQ In addition to the possession limits in Item 8, the licensee shall further restrict !

|$ 24. the possession of licensed material to quantities below the minimum limit specified
!

|$
|$

in 10 CFR 30.35(d) or 40.36(b) or 70.25(d) for establishing decommissioning
|3 financial assurance.

E.,
i

G J

;
r, . _ _ . . 3
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25. Notwithstanding the requirements of 10 CFR 20.202(c), the licensee may use the 2|4

Department of Energy Laboratory Accreditation Program (D0ELAP) rather than the 9|a

I2|; National Voluntary Laboratory Accreditation Program (NVLAP).
!i|

'

26. Except as specifically provided otherwise in this license, the licensee shall !2|

conduct its program in accordance with the statements, representations, and 2|

procedures contained in the documents, including any enclosures, listed below. The 2|
-

Nuclear Regulatory Commission's regulations shall govern unless the statements, 2!

I representations and procedures in the licensee's application and correspondence are Q|
f2|more restrictive than the regulations.
2|
2|

'. A. Application dated January 3, 1989
2!

1 B. Letter dated March 13, 1989
| C. Letter dated April 19, 1990 2|

!2|
? D. Letter dated July 26, 1990
; E. Letter dated October 15, 1990 G|

( F. Letter dated November 9, 1990 9;

I G. Letter dated May 8, 1991 9|

b H. Letter dated December 19, 1991 g

|3 I. Letter dated January 7, 1992 ;c

2 J. Letter dated April 7, 1992 2

k K. Telefacsimile dated April 29, 1992 !2

III L. Letter dated July 17, 1992 G
li

|$ M. Letter dated July 27, 1993
|g N. Letter dated September 7, 1993 12

Iic 0. Letter dated November 12, 1993

@li|2- P. Letter dated August 19, 1994 ,

|j Q. Letter dated October 5, 1994
k R. Letter dated October 12, 1994 !;

|2 S. Letter dated April 7, 1995 !;

d T. Letter dated April 20, 1995 1;'

2 U. Letter dated November 9, 1995 !;
t

P* i(!l
|? "
;i '

!! FOR THE V.S. NUCLEAR REGULATORY COMMISSION

!$
5 NOV 2 81995 M[/bb%-h Date By

iaterials Branch g~

f Region IV,, WCF02
|d

Walnut Creek, California 94596
o

li)
3
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k NUCLEAR REGULATORY COMMISSIONg4

g j REGION IV
,

, . ,

,m,[
'

Walnut Creek Field Office
1450 Maria Lane

4

Walnut Creek, California 94596-5368
q

September 27,1996
;

i

MEMORANDUM TO: Donald A. Cool, Direhtor
Division of Industrial and Medical Nuclear Safety, NMSS

'

FROM: Frank A. Wenslawski, Chief
'

Materials Branch
!

! SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS
i CONTROL 571951

!
! This Technical Assistance Request (TAR) was originally submitted on July 10,1996. The

issue was whether an exemption from what is now 10 CFR 20.1501(c) can be continued
i when the license is renewed (the license is in timely renewal status).

- License Condition 25. currently allows the licensee to use the Department of Energy
;
~ Laboratory Accreditation Program (DOELAP) rather than the National Voluntary Laboratory

Accreditation Program (NVLAP).

In your response of September 4,1996, you indicated that the exemption should not be
renewed unless the licensee provides a sufficiently strong reason for continuing the
exemption. Reasons cited for possible continuation of the exemption included
requirements that the licensee be DOELAP accredited or inordinately high financial burdens
involved in obtaining NVLAP accreditation. You also stated that the DOELAP accreditation
would be recognized until it expires, and then NVLAP accreditation should have been
obtained.

Upon receipt of your memorandum, Beth Prange of my staff contacted the licensee to
discuss your concerns, as stated in the TAR response. To document the telephone
conversation and to formally forward your concerns, a letter was forwarded to the licensee
on September 12,1996. A copy of that letter is enclosed with this TAR.

In response to the September 12,1996 ietter, the licensee submitted the enclosed reply
dated September 19,1996. That document indicates that EPA Las Vegas is constrained
to be DOELAP accredited by an Interagency Agreement. It also states that the anticipated
costs to become NVLAP certified are on the order of $10,000.00. Further, it is their
contention that the DOELAP criteria are more stringent than those of NVLAP. The NVLAP
accreditation certificate supplied with the response indicates an expiration date of
November 1,1996.

The licensee provided names and telephone numbers of technical staff who can answer
questions regarding the DOELAP accreditation program. We do not object to you
contacting them directly to discuss these matters, although we would appreciate being
kept informed.

.
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j Environmental Protection Agency -2-
Las Vegas, Nevada

!

:

We are asking you to reconsider their original exemption request, in light of the additional
.

information submitted. We recommend that the exemption be renewed, if this is not |

i
- possible, please provide the reasoning. j

t

If further information is required, contact Beth Prange at (510) 975 0250, or contact the
3

i licensee representatives directly. .,

1

Enclosures:

TAR Form dated September 27,1996
Letter dated September 19,1996
Letter dated September 12,1996.

Memorandum dated September 4,1996
Memorandum dated July 10,1996

,

j TAR Form dated July 9,1996
Letter dated July 3,1996

4 Handbook for the DOELAP for Personnel Dosimetry Systems
DOE Standard for the Performance Testing of Personnel Dosimetry Systems.

1 Amendment No. 22 to License No. 27-05861-02

i

.

E

i

4

l

;
.

1
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Environmental Protection Agency -3 - |
Las Vegas, Nevada

bec: I
CCain, RIV (w/first 3 encl only)
Docket File (w/first 3 enci only)
WCFO Inspection File (w/first 3 enci enly)
LFARB, T-9 E10 (w/first 3 enci only)

|

|

l

I
|

I
i

l

l,

l
!

I)-
1 i

DOCUMENT NAME: G:\beth\ doe.2
To receive copy of document, Indicate in box: "c" = .Do'py without enclosures "E" = Copy with enclosures "N* = No copy

MB |C MB |C./ | | |
,

BPrange * Esp FWenslawski
09/&/96 09/37/96 09/ /96 09/ /96 09/ /96

0FFICIAL RECORD COPY

. .. _

._ -- _ _ _ _
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|
Dats: September 27,1996 |

|

M:ll or E-Mail to: Donald A. Cool, Mall Stop: TWFN 8F5 If E-mail, cc: DAC |
Division of Industrial and Medical Nuclear Safety, NMSS |

From: Frank A. Wenslawski(FAW) Region IV, WCFO
Chief, Materials Branch

|

Lic:nsee: EPA, las Vegas License No.: 27-05861-02
*1

Control No. 571951

Letters dated: September 12 and 19,1996, enclosed |

D Problem / issue: The licensee requests renewalof an exemption from what is now 10 CFR
20.1501(c) to allow them to use the Department of Energy Laboratory
Accreditation Program (DOELAP) rather than the National Voluntary
Laboratory Accreditation Program (NVLAP). They have submitted
Information to demonstrate that they are required to maintain DOELAP
accreditation, and that it wouldInvolve a significant financial burden to
become NVLAP certified.

O Action Required: Reconsider the licensee's request (originally submitted July 3,1996) and
determine whether the exemption can be continuedin light of additional
Information. If not, specify the reasoning.

Recommended Action (with revisions): _X_ Approve

Hsadquarter Reviewer: (For HQ use)
R:glonal Reviewer: Beth Prange (BAP1)
Rsviewer Code: W1
Ravlewer Phone No.: (510) 975-0250 FAX No.: (510) 975 0381
Request Needed by: 10/21/96

Forrn TAR-10
9/93
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. UNITED STATES ENVIRONMENTAL PROTECTION AGENCYj' O *3 NATIONAL EXPOSURE RESEARCH LABORATORY

P.O. BOX 93478 o LAS VEGAS, NV 89193-3478
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OFFICE OF

September 19,1996 RESEARCH AN0 DEVELOPMENT

U.S. Nuclear Regulatory Commission
Region IV
ATTN: Beth Prange

Sr. Health Physicist (Licensing)
Walnut Creek Field Office
1450 Maria Lane
Walnut Creek, California 94596-5368 |

|
Dear Ms. Prange:

This is in response to your letter dated September 12,1996 (refer to mail control number
57951, regarding exemption request, dated July 3,1996), which requested submission of the
reasons our exemption request should be continued.

The Office of Radiation and Indoor Air, Radiation Sciences Laboratory in Las Vegas
(ORIA, RSL - LV) processes dosimeters predominantly associated with U.S. Department of
Energy (DOE) activities. RSL - LV processes dosimeters for eight radiation workers (covered
under NRC license), seven for the ORIA - LV and one for the National Exposure Research i

Laboratory in Las Vegas (NERL - LV); for forty-five occupational workers, eleven for NERL -
LV and thirty-four for ORIA - LV. In addition, we act as a back-up to the Nevada Test Site
(NTS) External Dosimetry Personnel Monitoring Program, which includes the Federal
Radiological Monitoring and Assessment Center (FRMAC) and other radiological emergency
response activities.

Providing external dosimetry for DOE in the areas around the NTS, including both
environmental and personnel TLDs, requires Department of Energy Laboratory Accreditation
Program (DOELAP) accreditation. The financial burden we would incur if required to apply for
National Voluntary Laboratory Accreditation Program (NVLAP) accreditation and associated
fees would be excessive, amounting to approximately $10,000.00 for the application plus
personnel time.

Currently we are DOELAP accredited in categories I, II, IIIA, IV, and VII. The
performance testing criteria for DOELAP exceed those of NVLAP for all categories except
categories I and II, for which the criteria are the same. Specifically, for both NVLAP and
DOELAP the tolerance level (L) is the same (L = 0.3) for categories I and II (that is, category I,
accidents, low-energy photon, and category II, accidents, high-energy photons). But for
categories IIIA, IV and VII (Mixture Categories III + IV) , the DOE criteria are more strict.

n.cyciedmocyewe . Printed with Vegetable OI Based Inks on 100% Recycled Paper (40% Postconsurner)

.
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Specifically, L for NVLAP is 0.5, whereas for DOELAP it is 0.. The more restrictive
performance testing necessary to obtain DOELAP accreditation is preferable to maintain a higher
standard of quality assurance and control. RSL - LV does not process dosimeters specifically for
beta or neutrons.

In summary, our program would be best served from a financial and quality assurance
point of view if we were to receive an exemption.

If you or other NRC staff have technical questions, we would be pleased to host a
telephone conference call at which our staff would answer questions. This might facilitate your
review of this request, and avoid the lost time associated with exchanging letters.

Enclosed is the copy of our DOE interagency agreement you requested. If you require
further clarification in this matter, please do not hesitate to contact Anita Mullen at (702) 798-

. 2597, or Christopher Fontana at (702) 798-2429.

Sincerely, j

W yne N. Marchant :

Director
Characterization Research Division

Enclosure

wo/ enclosure
cc: Loyd Carroll

Chrisitian Daughton
Anita Mullen
PaulWeeden

!

I
|

!

j
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DE-AIO8-96NV11969<
,

,

! INTERAGENCY AGREEMENT (IA) BETWEEN i
i TIIE U.S. DEPARTMENT OF ENERGY l

AND l
TIIE U.S. ENVIRONMENTAL PROTECTION AGENCY |

l

4 FUNDS-OUT IA
.

This IA consists of the following:_-

|

IA Face Page
.

Article I Purpose
4

| Article II Scope of Work '

_

Article III Costs, Support Level, Budgeting, and Financei
.

Article IV Deliverables / Reports

Article V Duration of Agreement

Article VI Program Officers

.

Article VII Obligation of Funds.

* Article VIII Payment

Article IX Classification

.

Article X Property Fire Protection

Article XI Documents Attached and
Part of this Agreement

Article Xil Documents Incorporated by
Reference
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1. PURPOSE |
|

The purpose of this Agreement is to define respective responsibilities of the parties. This )
Agreement will be administered on behalf of the U.S. Departmen.t of Energy (DOE) by the
Nevada Operations Office (DOE /NV), or any representative or representatives designated
by the Contracting Officer (see Item 6 of Face Page). This Agreement,will be
administered on behalf of the'U.S. Enviromnental Protection Agency by the. Office of
Radiation and Indoor Air (EPA /ORIA)(see Item 7 of Face Page). The EPA /ORIA
provides radiological and non-radiological sampling and analytical capabilities required
for compliance with DOE requirements, as well as Clean Air Act/ National Emission
Standards for Hazardous Air Pollutants (NESHAP,40 CFR 61) and Clean Water Act

'

(CWA,40 CFR 161).

II. SCOPE OF WORK

a. General

This Agreement recognizes that both 5e EPA /ORIA and DOE have statutory l
~

'

responsibilitie's which are not limited or affected by this Agreement. This agreement
covers those services EPA /ORIA will perform in connection with the DOE Stockpile
Stewardship and Test Readiness Program and other DOE /NV activities, including
providing assistance in DOE Nevada Test Site special projects, emergency
preparedness (CONUS and OCONUS), and training. The scope of such services to be
performed will be as requested by the DOE and within the limitation of the particular
DOE program funds in fulfillment of DOE's statutory responsibilities and as agreed to
by EPA /ORIA, within its capabilities and statutory limitations. i

EPA /ORIA will provide radiological and non radiological sampling capabilities for
NTS and other facilities managed by DOE /NV. Sampling will consist of sampling

, ,

stations at nearby cities and rural locations in accordance with appropriate DOE /NV
'

guidelines, NESHAP (40 CFR 61), and CWA (40 CFR 161). Sampling will include,
but not be limited to, the following: Air Particulates, Tritium-in-Air, Ground Water
Monitoring,. Milk, Pressurized Ion Chambers (PIC), Thermoluminescent Dosimetry
(TLD). The EPA /ORIA is also to produce reports of the data available from previous ;

historical sampling regimens as well as producing sampling report data for the |
DOE /NV Annual Site Environmental Report (ASER) each year. The EPA /ORIA will i

also provide similar data reports to support the NESHAP Annual Report. The
EPA /ORIA will also provide "Down-Hole" sampling capabilities to the On Site
Radiological Environmental Monitoring Plan. The EPA /ORIA will provide
emergency / accident sampling capabilities for DOE /NV as well as cross-check Quality
Assurance and Quality Control programs as requested. The EPA /ORIA will act as the

!

_ - - -
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! backup dosimetry laboratory for the DOE prime contract dosimetry laboratory in
emergency situations. The EPA /ORIA will also serve to provide environmental>

analytical / management services as requested by DOE /NV.-
,

:

b. Radiological Envimnmental Monitoring Pmaram

i
i The EPA /ORIA will provide radiological environmental monitoring programs which

include activities requested by DOE such as Stockpile Stewardship and Test
, ,

i Readiness Support, Special NTS Project Support, long term hydrological monitoring,
dosimetry, and laboratory capabilities. EPA /ORIA will provide a panel member to the

i Experiment Controller. Programs will be staffed by qualified scientists and
supporting personnel. Programs will be conducted in accordance with applicable

! federal regulations, DOE Orders, and industry standards.
!

c. Non-Radiological Monitoring

j ._- The FPA/ORIA wilLcarry_out public.notificationand_will assist in evacuation
_

j programs as required by nonradMogical effects ofDOE/NV testing programs at any
i location. These programs wil! b3 vith specific procedures mutually agreed upon by

*

; the EPA /ORIA, DOE /NV, and in consent with state officials. EPA /ORIA will provide
a safety panel member to the Operations Controller at the Hazmat Spill Center (HSC)

~ for project support. EPA /ORIA will provide nonradiologi A monitoring support at.

the HSC. Funding is provided by users utilizing the HSC and is separate from this
'- 'agreemem.

'd. Quality Assurance Pronram

(1) The EPA /ORIA will develop, implement, and maintain a comprehensive Quality
Assurance Program (QAP) and will comply with all applicable policies,
regulations, requirements, and standards of the DOE as agreed appropriate by the

- DOE and EPA /ORIA, provided they do not conflict with EPA /ORIA regulations
and statutory requirements. The EPA /ORIA's QAP will be structured in a manner
to provide overall quality assurance (QA) policies and requirementsTor the work
performed on the IA. The EPNOrdA's overall QAP is auditable by the
DOE /NV.

(2) For all work undes Gis IA, the EPA /ORIA will in'clude in all ofits contracts,
subcontracts, and cont Jting ' agreements, t substance of this'QA provision,
except for items act e .tivities determined t..oppropriate by the EPA /ORIA.

.
.

3

.
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c. Community Technical Representative Program

The EPA /ORIA will provide a comprehensive program designed to provide
information and assistance to individual citizens, organizations, and local government

t.gencies in communities near the NTS. The program will enhance communications
with the public through hiring and training oflocal -sidents as Community Technical
Representatives (CTR) or Alternate Conununity Technical Representatives (ACTR)
and through developing and maintaining contacts and communications with
commu'nity leaders and others. The EPA /ORIA will schedule, coordinate, and
participate in public education forums as requested or required to maintain a viable
program and assist in the ongoing training program for the CTRs and AC1Rs. Data
collection and analysis procedures will be provided, as well as interpretation and

reporting of the data.

_III, COSTS. BUDGETING. AND FINANCE
_.

.

a. Costs

The total estimated cost ne .ccomplishing the IA Statement of Work requirements for-

five years is as follows:
P

1

Direct and Indirect Costs - $15,000,000

Capital Equipment -0-
1

Total $15,000,000

b. Sunport Level

EPA shall authorize a maxhnum of 62 full time equivalent positioris (FTE's) in
support of the DOE programs. However, due to budget constraints placed on DOE it
is understood that all FTE's will not necessarily be funded.-

!

c. Work Plan and Budget

The parties will agree annually as to the scope of work to be rerformed during the
period covered by the Agreement and costs thereof and the amount agreed to will be
set forth in a modification to this Agreement. EPA /ORIA will provide a management j

4

L
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.

plan with appropriate budget estimates in sufficient time to be incorporated in -

DOE /NV annual budget requests.
,

d. Cost Reoortina

EPNORIA will submit to DOE /NV monthly reports of the costs incurred in the
performance of the work hereunder, by COB on the fourth workday following the end
of the reporting month. Such reports will indicate accrued costs incurred for each '
DOE Budget and Reporting Classifi on or other similar cost category. Both current
month and fiscal year-to-date cumuluve costs will be reported on forms supplied by
DOE /NV. Since EPNORIA accounting is obligation-expenditure (as opposed to
accrued cost) based, obligations for all payroll and related costs and for transactions of
less than $10K each for obligations falling under other OMB Object Classifications
are considered for this purpose to be costs incurred. Nonpayroll obligations greater
than $10K are no.t to be reported as costs until the gaods/ services in question are
actually received (this does not affect billings-see paragraph d. below). A listing of
obligations thus deferred (uncosted obligations) will be attached to each monthly cost

~

report. Allocations of overhead are also to be includslin the montlily costs reported.
These overhead costs will be allocated to each of the costs categories specified above.

e. Cost Reimbursement
.

EPNORIA will be reimbursed monthly for obligations incurred, as required by
EPNORIA Headqua.ters policy. Reimbursements will be accomplished via the
Department of Treasury On-line Payment and Collection System (OPAC).
Differences (both increases and decreases) between obligations and related actual

expenditures will be included in the monthly billing / collection process as they become
known. Amounts billed will be segregated into two main categories, direct and
indirec+

*
audard OMB Object Classifications reported within each.

f. Cost and Commitment Limitations
.

The tasks under this IA are funded from various DOE program resources. This makes
it necessary to require cost and commitment limitations (ceilings) for each program
resource. A " Cost and Commitment Limitations Schedule" will be included as part of
each IA modification that obligates or deobligates funds. The individual " Current
Cost and Commitment Ceiling" amounts identified in that schedule cannot be
exceeded. The EPNORIA will monitor costs incurred and commitments for each
individual program resource and notify the DOE /NV Contracting Officer and the
Resources Management Division in writing whenever current ceiling amounts are
projected to be exceeded or substantially underrun. DOE /NV will then either revise

5

___ _, _ _ - - - - _
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the scope of work under the IA or adjust the various funding levels. Reimbursement
of costs incuned will be limited to the " Current Cost and Commitn'ient Ceiling"

specifically identified in the IA. ,

\-

L.

IV. Deliverables /Recorts- !

Participation in formal mid-year and year end budget / schedule briefings
Monthly Cost Reports
Annual Budget Estimate ,

Contdbtition to Annual Environmental Report |

Contribution to NESHAP Annual Report
' Interim Test Reports ,

Monthly Performance Measurement System Report j

Monthly Project Tracking System Report
Such other reports as may be required from time to time

The perfonning agency will deliver three copies of all reports to the DOE /NV Program
Officeritt the address-shown,-see Block-6,-Face Page. _

l

V. Duration of Agreement |
.

,

See Block 4, Face Page.

VI. Program Officers
|

DOE and performing agency--see Blocks 6 and 7, Face Page.

VII. Obiigation of Funds

The total amount presently obligated by the DOE /NV is $522,163.
_

No other agency has obligated funds under this Agreement.

VIII. Payment

Reimbursement will be accomplish'ed via the Department of Treasury On-Line Payment
and Collection System (OPAC). Monthly cost reports willinclude the following
information:

.

A. DOE Accounting Appropriation Data, see Block 5(a), Face Page.

6
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the effect that prior to the performance of such contract, subcontract, or purchase order,

the contractor, subcontractor, or supplier must submit a request to the Agency requesting
the appointment of an Authorized Classifier (s) by the DOE. Classification

determinations will be based up' n classifica' tion guidance furnished by the Agency oro

DOE.

14. Technical Information Products: Review and Publication. The Agency will make reports to
the DOE on the progress of the work under this Agreement as may be mutually agreed upon.
It is the policy of DOE to make the results of the research,' development,'and demonstration

work contemplated under IA's broadly available to the scientific, technical, and engineering
conimunity and others through the timely publication or reports orjournal articles.

a. When conducting research under this IA, the Agency will complete form DOE F 538,
" Notice of Energy R&D Project," and forward to the DOE Office of Scientific and '
Technical Information (OSTI), AD-21, P. O. Box 62, Oak Ridge, TN 37831.

.

b. All technical infoimation products for public release will be reviewed by the DOE
TechiiicalInfonnntion' Officer. Technical reports ~will be prepar5d'in acc6rdande ~ ith~~- ~~"w
DOE Order 1430.2.

'

c. All technical inforniation products prepared under the IA ivill be freely exchanged, made
available for public sales, unless classified, and a minimum of two copies sent to the
DOE OSTI, AD-21, P. O. Box 62, Oak Ridge, TN 37831. Each IA technical report
issued will be sent to OSTI, accompanied by DOE Form 1332.15, to be held in the DOE
archives and made available to the DOE community.

15. Environmental Safety and Health Requirements. DOE will assume responsibility for
prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in
facilities under DOE control.

16. Oblication of Funds. The amount presently obligated by the Government with respect to
. this Agreement is $522,163. Such amount may be increased or decreased by written
agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment Limitations Schedules
established by DOE and furnished to the Agency from time to time under this Agreement.

17. 'Insoections and Audits. DOE will at all times have access to the facilities and record.S of the
Agency pertaining to the work under this Agreement for the purposes ofinspection and
audit, and the Agency will provide DOE with facilities for such inspection and audit.

.
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i APPENDIX A
!

| STANDARD GENERAL PROVISIONS
,

! . EOR
j DOE FUNDS-OUTINTERAGENCY AGREEMENT
:

.

; 1. Definitions For purposes of this Agreement, " DOE" means the United States Department of

i Energy or any duly authorized representative thereof, and " Agency" means the performing
2

agency stated in the Agreement of any duly authorized representative thereof.

! 2. Cost Chargeable to DOE Funds. Direct costs are the costs that can be directly identified with
.

: and charged to the work under the Agreement and within the limitations set forth below.

! Examples of such costs are salaries, technical services, materials, travel and transportation,

| communications, and any facilities and equipment expressly approved for purchase under the

| Interagency Agreement.
!

! a. Foreign-travel costs are allowable only-when approved by-DOE. -- -

b. Reimbursement for expenditures at technical meetings and seminars at which attendance is
,

j not required by DOE. will not be allowable without prior written appro' val of the DOE l

Contracting Officer. |

!

3. Financing. DOE will finance programs on a reimbursable basis when acceptable to the other

1. agency. If the reimbursable basis is not acceptable, however, then DOE will finance the work
by a Consolidated Working Fund Advance, preferably on a quarterly basis, or by an
appropriation transfer or transfer appropriation. DOE will reimburse or will make available,'

i in advance, the amount specified in the Interagency Agreement incorporating these general
provisions. Requests for funds will show separately the amount required for (a) operating
costs, (b) capital equipment (as defined in 9 below), (c) acquisition or condemnation of any
real property or any facility or for plant or facility acquisition, construction, or expansion.

- |

a. Vouchers for payment will be submitted on the agreed upon form.
!
'

b. Any funds advanced which are expected to remain beyond the original period of
performance for a program / project which is incomplete, of for which there is an increased
scope of work, will remain available to the Agency if the lA is amended by the DOE to
extend the period of performance ~for the research program / project or any other work ;

beyond the original completion date. Request for such time extensions should be made to !
1

the DOE by the Agency at least 30 calendar days prior to the end of the performance

period. I

I
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c.. Any advanced funds remaining for a continuing research project or any other work remain
available for the entire performance period of the project, unless there is a date specified as

.

a required completion date after which no further funds will be expended.

d.- Any advanced funds remaining after the completion of a research program / project will be
reimbursed to the DOE.

,

.

'4. Notice of Costs Approaching Total Estimat-d Costs. Whenever the Agency has reason to
believe that the total cost of the work under this Agreement will be substantially greater or l

- less than the presently estimated cost of the work, the Agency will promptly notify the DOE |

in writing. The Agency will also notify the DOE, in writing, when the aggregate of costs
' incurred and outstanding commitments allowable under this Agreement is equal to 90 percent
(or such other percentage as the DOE may from time to time establish by notice to the
Agency) of the presently estimated total costs under this Agreement. When the costs

. incurred and outstanding commitments equal 100 percent ofsuch estimated total costs, the
Agency will make no further commitments or expenditures (except to meet existing

. commitments) and will be excused from further performance of the work unless and until the
DOEvill-increase the total estimated costs to be incurred with respect to this-Agreement. -

5. Excess Funds. The Agency will take prompt action to return to the DOE any funds
determined to be excess to the work during the performance of the work and any unobligated )
funds after the completion of the Agreement or as of September 30 each year unless the
Agreement has been exteaded and any unused balances have been carried forward in the
extension. In ajoint venture project where the performing Agency deposits the advance in
any annual consolidated working fund, any unobligated balances will be returned to the DOE
before the cutoff date at the close of each fiscal year.

6. Financial Reoorts. The Agency will furnish the DOE, not later than four working days after
the close of each reporting period, monthly or other periodic cost or financial reports in such
form and details as may be required by the DOE. Any costs incurred for capital equipment or
other assets will be supported by a list showing the description, make, any serial number, and
the cost of each item acquired.

.

7. Accounting Records. The Agency will accumulate and account for obligations and costs
incurred in connection with the work being performed under this Agreement in such form and
detail as may be required by the DOE.

1

8. Termination. Either party may terminate this Agreement upon 30 calendar days written
notice of such termination addressed to the other party. In the event of such termination, the
Agency will be reimbursed, to the extent permitted, for obligations actually incurred to the

]
effective date of termination and for commitments extending beyond the effective date of j

|
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tennination to a date not later than the date upon which the Agreement would have expired if
not terminated under this paragraph, which the Agency, in the exercise of due diligence, is :4 -

unable to cancel, Payments under this Agreement, including payments under this article, will )
not exceed the ceiling amount elsewhere specitied in the Agreement. l

9. Caoital Equipment.

.

;

a. " Capital Equipment" means each item of equipment which is expected to have an
extended period of service, generally two years or more, and has sufficient monetary
value, generally of $5,000 or more, to justify continuing accounting records for the item.

b. Unless expressly authorized by the Contracting Officer in advance, the Agency will not be
,

reimbursed or use funds made available under this Agreement for the procurement or l

fabrication of capital equipment.

c. If capital equipment is purchased or otherwise acquired pursuant to an authorization under
Paragraph (b) above, except as may be otherwise agreed by the DOE and the Agency: ;

__ ,

(1) the title thereto will vest in the DOE;
~

l

(2) the Agency will be responsible for the maintenance and sa' eguarding thereof; andf

(3) the Agency will maintain a record in such a manner as to ensure adequate control and :

accounting satisfactory to the DOE, of capital equipment procured or fabricated.

10. Real Property and Facilities

a. Unless expressly authorized by the Contracting Officer in advance, tiie Agency will not
be reimbursed or use funds made available under this Agreement for the acquisition or 1

condemnation of any real property or any facility or for plant or facility acquisition, I
,

construction, or expansion.

'

b. If the Agency acquires or condemns any real property or any facility or acquires,
constructs, or expands any plant or facility pursuant to an authorization under (a) above,
except as may be otherwise agreed by the DOE and the Agency:

(1) the title thereto will vest in the DOE, and property accountability and control will
become the responsibility of DOE;

(2) the Agency will be responsible for the maintenance and safeguarding thereof; and

4
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(3) the Agency will maintain a record thereofin such a manner as to ensure adequate,

centrol and accounting satisfactory to the DOE.

I1. Patents. It~is understood and agreed by DOE and the Agency that the patent policy to be
'

employed in any particular undertaking under this Agreement between the parties, which I

includes research, development, or demonstration work and is supported by DOE funding,
,

will be set forth in Appendix B.
,

l

12. Security of Restricted Data

a. Contracting Agency's duty to safeguard Restricted Data. Formerly Restricted Data. and
other classified information. The Agency will,in accordance with DOE security !
regulations and requirements, be responsible for safeguarding Restricted Data, Formerly |

'

Restricted Data, and other classified information and protecting against sabotage,
espionage, loss and theft, the classified documents and material in the Agency's
possession in connection with the performance of work under this Agreement. Except as
otherwise expressly provided in the Agreement, the Agency will'upon completion or

- termination-of this-Agreement,-transmit to-DOE-any-classified matter-in the possession ---
of the Agency or any person under the Agency's control in connection with performance
of this Agreement. If retention by the Agency of any classified matter is required after
the completion or termination of the Agreement and such retention is approved by the i

-

DOE, the Agency,will complete a certificate ofpossession to be furnished to DOE
specifying the classified matter to be retained. The certification will identify the items
and types or categories of matter retained, the conditions goveming the retention of the
matter and the period of retention, if known. If the retention is approved by the DOE,
the security provisions of the Agreement will continue to be applicable to the matter
retained. i

e

b. Esgulations. The EPA /ORIA will furnish to the DOE /NV Safeguards and Security
Division copies ofits periodic inspection reports or periodic memoranda covering the
DOE /NV classified interest, citing that a satisfactory survey .was conducted.

,

|.

c. Definition of Restricted Data. The term " Restricted Data," as used in this clause, means |

all data concerning: (1) design, manufacture, or utilization of atomic weapons; (2) the
'

production of special nuclear material; or (3) the use of special nuclear material in the
production of energy, but will not include data declassified or removed from the

~

restricted data category pursuant to Section 142 of the Atomic Energy Act of 1954.
,

d. Definition of Formerly Restricted Data. The term "Formerly Restricted Data," as used in
this clause, means all data removed from the Restricted Data category under Section
142d of the Atomic Energy Act of 1954, as amended.

5 1
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e security Clearance of Personnel. The Agency will not permit any individual to have
access to Restricted Data, Formerly Restricted Data, or other classified information, ,

'

except in accordance with the Atomic Energy Act of 1954, as amended, and the DOE's
regulations or requirements applicable to the particular type or category of classified
information to which access is required.

f. Criminal Liability. It is understood that disclosures of Restricted Data, Formerly
1

. Restricted Data, or other classified information relating to the work or services ordered I
hereunder to any person not entitled to receive it, or failure to safeguard any Restricted j
Data, Formerly Restricted Data, or any other classified matter they control in connec% !

with work under this Agreement, may subject any representatives of the Agency, its |
agents, employees, or subcontractors to criminal liability under the laws of the United )
States. (See the Atomic Energy Act of 1954, as amended,42 U.S.C. 2011 et seq.; I8
U.S.C. 793 and 794; and Executive Order 12356.)

g. Contracts and Purchase Orders. Except as otherwise authorized in writing by DOE, the
Agency will insert provisions similar to the foregoing in all applicable contracts and
purchaseorders under this Agreement._ . _ _ _ __ ._ . _ . _ . _ _

h. Security Reauirements for Pmorietary Enernv Data. The Agency will safeguard nOE
official use information, or other proprietary or sensitive data (including material relating
to patents), from unauthorized access, disclosure, modification, or destruction in
accordance with applicable DOE security regulations and applicable orders and
directives.

I. Comonter Security Requirements. In the event this Agreement involves utilization of a
DOE computer system, the Agency will establish administrative, technical, and physical
security procedures in accordance with applicable DOE regulations, to ensure against
access to DOE information to individuals not formally authorized by the DOE to possess
such information..

13. Classification. The classification function under this IA will be performed by the Agency in
accordance with applicable DOE regulations, orders, directives, and guidance.

a. All documents and material originated or generated by the Agency concerning
potentially classified subject areas will receive appropriate classification review by the
Agency. Classification determinations will be based upon classification guidance
furnished by the DOE.

b. Every contract, subcontract, and purchase order issued hereunder involving the
origination or generation of classified documents or material, will include a provision to

6
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j the.effect that prior to the performance of such contract, subcontract, or purchase order,
j the contractor, subcontractor, or supplier must submit a request to the Agency requesting
i the appointment of an Authorized Classifier (s) by the DOE. Classification

|' determinations will be based upon classification guidance fumished by the Agency or

| DOE.
1

14. ' Technical Information Products: Review and Publication. The Agency will make reports to

|: the DOE on the progress of the work under this Agreement as may be mutually agreed upon.
It is the policy of DOE to make the results of the research, development, and demonstration

,

j work contemplated under IA's broadly available to the scientific, technical, and engineering
community and others through the timely publication or reports orjournal articles.

-
-

i- a. When conducting research under this IA, the Agency will complete form DOE F 538,

i " Notice of Energy R&D Project," and forward u he DOE Office of Scientific and

| Technical Information (OSTI), AD-21. P.,0. Box 62, Oak Ridge, TN 37831.

! b. All technical infoimation products for public release will be reviewed by the DOE
- Technical Information Officer-Technical reports will be prepared in accordance with- - -

DOE Order 1430.2. l

|-

c. All technical infomiation products prepared under the IA will be freely exchanged,'made
available for public sales, unless classified, and a minimum of two copies sent to the
DOE OSTI, AD-21, P. O. Box 62, Oak Ridge, TN 37831. Each IA technical report I

issued will be sent to OSTI, accompanied by DOE Fonn 1332.15, to be held in the DOE
archives and made available to the DOE community.

|
*

15. Environmental Safety and Health Requirements. DOE will assume responsibility for
prescribing and/or enforcing environmental, safety, and health requirements for operators of
other Agency facilities engaged in the performance of DOE work on department sites or in

'

facilities under DOE control.
,

16. Obligation of Funds. The amoun.t presently obligated by the Government with respect to
this Agreement is $97,233. Such amount may be increased or decreased by written ,

agreement of the parties. Nothing in this paragraph is to be construed as authorizing the
Agency to exceed limitations stated in the Cost and Commitment' Limitations Schedules
established by DOE and fumished to the Agency from time to time under this Agreement.

17. Inspections and Audits. DOE will at all times have access to the facilities and records of the
Agency pertaining to the work under this Agreement for the purposes ofinspection and
audit, and the Agency will provide DOE with facilities for such inspection and audit.

.7
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18. Transition From Former Anreement. |
|

a. Agreement No. DE-AIO8-96NV11969 effective September 1,1996, supersedess

i Agreement No.DE-AIO8-91NV10963.

.

b. On and after September 1,1996, all rights and obligations of the parties with respect to |
; work described herein will be governed by the provisions of Agreement No. DE-AIO8-

96NV11969..

.

I c. The rights and obligations of the parties which have been incurred or which have accrued
j or matured under the provisions of Agreement No. DE-AIO8-91NV10963 on or prior to
j September 1,1996, will in nowise be impaired, limited, enlarged, or affected by reason of
; the provisbns of this Agreement.

|'

j d. All materials, tools, machinery, equipment, supplies, and other property; all drawings,
,

j designs, specifications, and other engineering, technical, scientific, operating data, and
J records furnished to or acquired or generated by the Agency in connection with work
! under Agreement No. DE-AIO8-91NV10963, to the_ extent that they are in the custody or__ !

possession of the Agency on the effective date of this Agreement, will remain in the-
! custody or possession of the Agency for use in connection with the work under this

Agreement, unless otherwise directed by the Contracting Officer.4

e. All purchase orders, subcontracts, leases, licenses, permits, and other contractual
conunitments with third parties entered into pursuant to Agreement No. DE-AIO8-

j 91NV10963, and outstanding on September 1,1996, will continue in effect for use in
connection with the work to be performed under this Agreement unless otherwise,

; directed by the Contracting Officer, and the reimbursement of costs incurred thereunder
after September 1,1996, will be subject to the provisions of this Agreement.

,

f. Subject to the foregoing paragraphs, all of the rights and obligations of the parties under
Agreement No.DE-AIO8-91NV10963, are assigned and transferred from said Agreement,

No. DE-AIO8-91NV10963 to this Agreement No. DE-AIO8-96NV11969 and made a.

part hereof by this reference as though full set out herein. Subject to the other provisions
of this Agreement, any costs associated with the transition from Agreement No.
DE-A108-91NV10963 to Agreement No. DE-AIO8-96NV11969 will be allowable cost.

!

i
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APPENDIX B

INTELLECTUAL PROPERTY
l

Patents

It is understood and agreed by the U.S. Department ofEnergy (DOE) and the U.S.
Environmental Protection Agency (Agency) that the Intellectual Property Rights policy to be
employed in any particular cooperative undertaking between the parties pursuant to this
Interagency Agreement (IA) which is supported in whole or in part by DOE /NV funding will be
as set forth below:

'
(a) In any contract, subcontract, or task order under a contract where the Agency has

research, development, or demonstration (R,D&D) work performed by a contractor (other
than a small business firm or nonprofit organization) and the work is not severable from
that funded by the Agency, (b: Agency will incorporate the Patent Rights clause of 48 |
C.F.R. Section 952.227-13, dated March 1995. Where, however, the contract, ~

subcontract, or task order is with a small business firm or nonprofit organization, the
Patent Rights clause used in the contract will be % accordance with the provisions of P.L.
96-ST77 Patent Rights clahse at 45~CTR 952M7E3ifedWifcifT995,- illbe- |

~ -

w
incorporated in the latter contracts.

(b) Offerors and prospective contractors (other than small business firms or nonprofit
organizations) shall be provided with notice of and the opportunity to request at any time i

!prior to the effective date of the contract or within 30 days thereafter, an advance waiver
of all or any part of the rights of the United States with respect to inventions which may
be conceived or first actually reduced to practice in the course of or under a cost shared
contract. The clause at 48 C.F.R. 952.227-84, dated April 1984, may be used for this
purpose. The Agency Contracting Officer will promptly forward such requests to DOE's
Assistant General Counsel for Patents and will notify the contractor whether such request
is granted in whole or in part.

(c) When the Agency has the work performed by Agency contractors, subcontractors, or
consultants via contracts or subcontracts under this IA, funded in whole or in part by
DOE, the contract or subcontract will incorporate, as the Intellectual Property Rights
provisions, the DOE Patent and Data Supplement to Part II--Contract Clauses DOE Set
304, dated December 22,1995, clauses 50 through 57, for cost reimbursement service
contracts and DOE Set 30lS, dated December 22,1995, clauses 46 through 54, for fixed
price service contracts. Copies of these clause sets may be accessed via the Internet
through the DOE Home Page and will be made available, upon request, from the
DOE /NV Contracting OfIicer.

(d) Where an Agency contractor, subcontractor, or consultant will not accept the Intellectual
Property Rights provisions provided by DOE, the Agency will not proceed with the

1
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j contract or subcontract without written approval of the DOE Patent Counsel.

;

(e) When the Agency has the work performed by Agency personnel, any inventions or
; discoveries made or conceived in the course of or in connection with such work will be
j reported and processed in accordance with the standard Agency procedure. However, the

Agency will also report all such inventions t'o the DOE /NV and obtain DOFlNV'si

concurrence prior to making any determination in which the Government would retain less
i than the entire right, title, and interest to any such invention made by an Agency employee.

; (f) DOE will have unlimited rights, as that term is defined in FAR 52.227-14, to any technical
; data generated during the performance of work under this IA. However, it is recognized

that during the course of the work, the Agency or its employees, consultants, or
contractors may from time to time desire to publish, within the limits of security
requirements, information regarding scientific or technical developments made or
conceived in the course of or under this IA. In order that public disclosures of such
information will not adversely affect the Intellectual Property interests of DOE or the
Agency, patent clearances and requests to establish copyright will be secured from DOE
prior toiny sucifFelease or publiiaYoEOthe~rWisE allienefated technical rep ~ orts and/or - ~ ~ ~ - ~

~ ~

other engineering materials prepared under this IA will be freely exchanged and made
available to the DOE /NV Contracting Officer for release to the public unless classified or
restricted.' |

|

|
|
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PART 11
,

Contract Clauses

DOE List 304 - Cost Reimbursement Service Contracts

l. FAR 52.252-2 Clauses Incorpor0ted by Re'ference (JUN 1988)'
'

This contract inco porates one or more clauses by reference, vilh the'same force and effect as
; if they were given in full text. Upon request, the Contracting Officer vill make their full text !

, , available.
,

e 2. FAR 52201-1 Desnitions. ,

| (0CT 1995)
'

DEAR 952202-1 -

(APR 1994)
.

3. FAR 52203-3 Gratuities (APR 1984)
.

4. FAR 52203-5 Covenaat Against Contingent Fees (APR 1984)

Restrictions on Subcontractor ' ales to the Government (0CT 1995)5. FAR 52203-6 S

6. FAR 52.203-7 Anti-lGekback Procedures (J111 1N)
~

~-

.

7. FAR 52.203-9 Requirement for'Certificab ofIrocurement lategrity-Modification (SEP 1995) -

8. FAR 52.203-10 Price or Fee Adjustment for Illegal or improper Activity (SEP 1990)

9. FAR 52.203-12 Limitation on Payments to influence Certain Federal Transactions (JAN 1990)
Appikable on/ f the contract esthutedcarl behdkfee exceedsflMf

10. FAR 52.204-4 Printing / Copying Double-Sided on Recycled Paper (MAY 1995)

11. . DEAR 952208-70 Printing (APR 1984)

12. FAR 62209.-6 Protecting the Government's laterest Yhen Subcontracting with Contractors Debarred.
Suspended, or Propose'd for Debarment (JUL 1995)

13. DEAR 952212-72 Uniform Reporting System (MAY 1987)

14. FAR 52.215-2 Audit and Records-Negotiation (0CT 1995). Alternate II (0CT 1995)
Alternale 0appikr17the contractE rilb on educathnalhshlebon.

15. FAR 52.215-22 Price Reduction foi Defective ' Cost or Pricing Data (0CT 1995)

16. FAR 52.215-23 Price Reduction for Defective Cost or Pricing Data-Modifications (0CT 1995)

17. FAR 52.215-24 Subcontractor Cost or Pricing Data (0CT 1995)

18. FAR 52.215-25 Subcontractor Cost or Pricing Data-Modifications (0CT 1995)

19. FAR 52.215-26 Integrity of Unit Prices (OCT 1995) Alternate 1 (APR 1991).
Alternate /oppbkr Kthe contract Enot the result ofloHand open compehlkn.

Edition:(FAC 90-37; DEAR 12/22/95)
Previous Editions Obsolete
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20. FAR 52215-27 Termination of Defined Benefit Pension Plans (MAR 1996)

21. FAR 52.215-30 Facilities Capital Cost of Money (SEP 1987)
Db chuse appbbs to Ibh contact only1the contact h subpc/ lo the costprhelples for
contacts vilb commerch/orgonhalhos hbpart3/2

22. FAR 52.215-31.Yaiver of Facilities Capital Cost of Money (SEP 1987)
Dh chuse appbbs to Ibh contact only1the coninct h subbel to the costprheiples for
contacts nth commerch/ortonhalhos hbpart 3/2

23. FAR 52215-33 Order of Precedence (JAN 1986)

24. FAR 52215-40 Notification of Ownership Changes (PEB 1995)
Db chun oppbbs fcerifid cost orprkiy data bare ben submitid or ianypreantd or,

poslanticost determhalkn h sub)ct to FARsub ert 3/2t

25. FAR 52215-42 . Requirements for Cost or Pricing Data or Information Other Than Cost or Pricing ,

Data-bdifications (0CT 1995). Alternate IV (OCT 1995)

26. DEAR 952.216-7 Allowable Cost and Payment (DEC 1991). Alternates i AND 11

27. FAR 52216-8 Fixed Fee (APR 1984)
Rh chuse appbbs to Ibh contact onlyHthe contact adesprorkhn for thepayment ofa
lhedfee.

28. FAR 52.216-11 Cost C' ontract-No Fee (APR 1984)'
~

-

Db chun oppbbs to !bb contact only Uthe coninct adu noprorkhn for thepayment of
w .c ..,7g

29. DEAR 952.217-70 Acquisition of Real Property {APR 1984)

30. FAR 52.219-8 Utilization of Small. Small Disadvantaged and Yomen-Owned Sm'all Business Concerns (0CT

1995)

31. FAR 52219-9 Small. Small Disadvantaged and Yomen-Orned Small B6siness Subcontracting Plan (0CT 1995)

32. FAR 52219-16 liquidated Damages-Subcontracting Plan (0CT 1995)
.

33. FAR 52222-1 Notice to the Government of labor Disputes (APR 1984)

'

34. FAR 52222-2 Payment for Overtime Premiums (JUI,1990)

35. PAR 52.222-3 Convict Labor (APR 1984)

36. FAR 52.222-4 Contract fork Hours and Safety Standards Act-Overtime Compensation (JUI,1995)
Appbbable lo contacts vbich bro /re the emphyment ofhborers or mechames.

37. FAR 522?2-26 Equal Opportunity (APR 1984)

38. FAR 52222-28 Equal Opportunity Preaward Clearance of Subcontracts (APR 1984)
Tbh chose appbbs to Ibh contract onlyf the esthutedcost, lotelber nib any ke. &
//.VMMor more.

39. FAR 52222-35 Affirmative Action for Special Disabled and Vietnam Era Veterans (APR 1984)

40. FAR 52222-36 Affirmative Action for Handicapped Workers (APR 1984)

2

.
_ _ _ _ _ _ _ _ _ _ ._

---
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41. FAR 52222-37 Employment Reports on Special Disabled Veterans and Veterans of the Vietnam Era (JAN 1988)

42. FAR 52.222-41 Service Contract Act of 1965, as amended (MAY 1989)
App!kabkitheprhchalpurpose ofIbe.contacth to furnhb serrkes /brough the use of
xtrke employees as de/hed under Department oflabor agukthn,r al 11/k 22 Code of

f&en/Retukthn.t Parl/

43. PAR 52222-42 Statement of Equivalent Rates for Federal Hires (MAY 1989)
App /kabh ithe chuse of FAR St.M-//, Serrke ContractAct ofIMSh appbcabk.

|
'

44. FAR 52223-2 Clean Air and Yater (APR 1984)
lbh chun appbbs to ibh contact on/ f theprice b (afh ezent of//MMt (b)a bf ;

- ,-

lo be u.mihas been /be sub)ct da workthn under the appikableportha of the Ah Act !

U.SC on the roterAct(99 U.SC /Jh(c))andhIsledbyEPA as a r/oklig j

hedij;or the sequhilha b not exempt under FARRt/N
1
'

45. FAR 52223-6 Drug-Fr'ee Yorkplace (JUL 1990)

46. FAR 52223-14 Toxic Chemical Release Reporting (OCT 1995)

i
47. DEAR 952224-70 Paperwork Reduction Act (APR 1984)

48. FAR 52225-11 Restrictions on Certain Foreign Purchases (MAY 1992)

49. FAR 52225-19 European Unio'n Sanotion for Services (JAN 1996)
-

50. FAR 52227-1' Authorization and Consent (JUL 1995)
Rh chux appbi:r on/ fa bdkatedeherbere h ibb antactf

51. FAR 52.227-2 Notice and Assistance Regarding Patent and Copyright infringement (APR 1984)
Rh chux appiks anly/the amount ofIbh contract exceeds the dolkt amount sel forth h
11M of the federalAcquhilkn Retukthn.

52. DEAR 952227-9 Refund of Royalties (MAR 95)
,

53. DEAR 952.227-11 Patent Rights-Retention by Contractor (Short Form) (MAR 1995) |
Tbh chuse appiks on/ f the contractor h a domestk smaHbushes or domestk nonprohlf
ortonholha ofIbe Ihne ofarard

54. DEAR 952.227-13 Patent Rights-Acquisition by the Covernment (MAR 1995)
Tbh chux appbes unka the Contractor b a domestk smaD bushess or domestk nonprohl
orgonhalks at the th>e ofavstd

55. FAR 52227-14 Rights in Data-General with Alternates I and V (JUN 1987)
Tbh chuse appbes unkn FAR 52.227-17 bas been specHkd elserbere h the contact.

55. FAR 52227-16 Additional Data Requirements (JUN 1987)
Rh chuse doer not apply to ibh contract Uthe contact h for the conduct of bask or
oppIkdresearch, as set out eherbere h Ibh contact to beperformedsolely by a ecHege or
unfrersity, and Ibe estbnated cost h not b excess of $5%M

56. FAR 52 227-17 Rights in Data-Special Yorks (JUN 1987)
Tbh chuse appbes on/ Uspeediedeherbere b the contractf

57. FAR 52.227-23 Rights to Proposal Data (Technical) (JUN 1987)

3

1
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58. FAR 52.228-7 Insurance-Liability to Third Persons (MAR 1996) ;
*

! - 59. FAR 52.232-17 Interest (JAN 1991)
DE chux yphes lilbh contract unha (I)the contractor h (a)a l&' eralhency (b)a !

JYale ofheelsoremment orhstrumentabl (c)a forefatorernment or hsfrumentably or
.

( 3

(d} s hoop (rohl ortenholkn. and the contract moles noporkhns for the pfment of a prohli
or /ce; or 2)the contract b one forpH dretthementspursuant to kbpri 55i

1
2

60. FAR 52 232-20 Limitation of Cost (APR 1984) )
'

i Dh chux ypbkr to ibh contract 1|| h a luf -/undd contract 1f

3 61. FAR 52232-22 limitation of Funds (APR 1964). . '.
.

.

; 2h chun 4pber to lbh contactiRh an heremenlauf-lunda contract to vbich the /hal
i fundigbemxwlhasnotbeen obt/d

' "
-

; w; g mv 3 : ,. v ,u .
.

! 62. FAR 52 232-23 Assignment of Claims (JAN 1986)
~

Prompt Paym'nt (SF.P 1992)63. 'FAR 52.232-25
'

e -

!

64. FAR 52.232-28 Electronic Funds Transfer Payment Methods (APRIL 1989)j

! 65. FAR 52.233-1 Disputes (0CT 1995), Alternate 1 (DEC 1991)
|

! ..

2 66 m u m-3__frotest aftetavard_(AUU969)anulternatel(JUN_1985) _

s -. f .g

' 67. DEAR 952.235-70 -iCey Personnel ('PR 1995)A

7.

: 68. FAR 52.242-1 Notice of latent to Disallow Costs (APR 1984)

69. FAR 52242-3 Penalties for Unallowable Costs (0CT 1995)
: Db chun applierfIbh contraelbfor on adount over $5MM

70. FAR 52242-13 Bankruptcy (hUL 1995)

71. FAR 52 242-15 Stop-fork Order-Alternate 1 (APR 1984)

72. FAR 52243-2 Changes (Cost-Reimbursement) Alternates I and V (AUG 1987)

Eternale l'appikr fIbepurpose of the contract k research and derekpment.

73. FAR 52.244-2 Subcontracts (Cost-Reimbursement and latter Contracts) (MAR 1996) !

74. FAR 52244-5 Competition in Subcontracting (JAN 1996)
,

75. FAR 52244-6 Subcontracts for Commercial llems and Commercial Components (0C1' 1995) i
1

76. DEAR 952245-5 Government Property-Cost-Reimbursement, Time-and-Waterial, or labor-Ilour Contracts),
'

Alternate I(JUI,1985)
.

Eternale /oppbkr Hlhe contrael h for research alnonprohl hsfitulhos ofbgber educathn |

or olbernonpohl ortonhalkns whoseprharfpurpse h the conduct ofschn/Hk research
as may be hdkoldh Sectha H ofIbe contract.

78. FAR 52.246-5 Inspection of Services-Cost-Reimbursement (APR 1984)
Rh chuse applies unka lhe contraelb forresearch and derekpment |

79. FAR 52.246-8 laspection of Research and Developme'nt (Cost-Reimbursement) Basic and Alternate 1 (APR

1984) |

!

4 |

;



,
_. . . . _ _ . _ . _ _ _ _ _ . _ __. _ . _ _ _ _ . _ _ . _ _ _. . . _ .-

'

"
'

.
.

.

-
,

'

lbb chuse opp /h.r1the contract E for the conduct ofresearch and derehpment.
Alternale /oppbkr Uthe contract h on a no /ee bosh<

.

80. FAR 52.246-25 Umitation of Uability-Services (APR 1984)
,

1,

81, FAR 52.247-63 Preference for U.S.-Flag Air Carriers (APR 1984)
'

i

82. FAR 52.247-64 Preference for Privately Owned U.S.-Flag Commercial Vessels (JUI,1995)

83. DEAR 952.247-70 foreign Travel (APR 1984) |

84. FAR 52.249 4 Termination of the Covernment (Educational and Other Non-Profit Institutions) 8APR 1984) ..

| M chun 4ppburifIbe antroelbforxxonb andderekpment work rdb on educolional
orampnfilhs/Halho 'on a no-profit or no-ler bosh.-

| 85. FAR 52.249-6 Termination (Cost-Reimbursement) (EV 1986)
i Ibb chux 4ppiks to Ibh contract unha the contractor b on educathnalornonpro/H

| hs/Hulko, andIbe controcimakes no parbha for thepayment or a prold or fee.

) 86. FAR 52.249-14 Excusable Delays (APR 1984)
,

,

j 87, DEAR '952.251-70 Contractor Employee Travel Discounts (JUN 1995)
< .

L .--

1

|
*
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Page 1 of 3*
,

United States Environmental Protection Ag*ncy 1. EPA / IAG Identification Number 4. Funding Location
Washington DC 204so RW89937611-01-0 by Region'

i Interagency Agreement / 2 o*W AgencyID Number HO *
EPA Amendment DE A108-96NV11969 5. Program Office

Abbreviation3. Type of Action

Part1 GeneralInformation NEW PROJECT OAR /ORIA/RSL
4. Name and Address of EPA Organization 7. Name and Address of Other Agency

ENVIRONMENTAL PROTECTION AGENCY ENERGY, DEPARTMENT OF l

. RADIAYlON SCIENCES LABORATORY NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193-8518

8. Project Title TO PROVIDE CONTINUED SUPPORT TO ENVIRONMENTAL RESTORATION & WEAPONS
PROGRAMS

9. EPA Project Officer (Name, Address Telephone Number) 10. Other Agency Project Officer (Name, Address, Telephone Number)

WEEDEN, PAUL J., OIRECTOR MONROE, LESUE A., EPD -

EPA / OAR /ORIA/RSL DOE / NEVADA OPERATIONS OFFICE
P.O. BOX 98517 P.O. BOX 98518
LAS VEGAS, NV 89193-8517 LAS VEGAS, NV 89193 8518

(702) 798-2301 (702) 295-1744
11. Project Period 12. Budget Period

09/01/96 to 08/31/01 09/01/96 to 08/31/01
13. Scope of Work (Attach additional sheets, as needed)
- _ _ ______ __ . _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ . _

SCOPE OF WORK ATTACHED

I

T''e EPA GRANTS SPECIAUST FOR THIS LAG IS

"UCA A.iARVER PHONE NO.202-260-8277

14. Statutory Authority for Both Transfer of Funds and Project Activities t 5. Other Agency Type

ECONOMY ACT OF 1932 AS AMENDED FEDERAL
AGENCY

FUNDS PREVIOUS AMOUNT AMOUNT THIS ACTION AMENDED TOTAL

16. EPA Amount 0 0

17. EPA in Kind Amount 0 0

18.Other Agency Amount 0 522,163

19. Other Agency in-Kind Amount 0 0

20. Total Project Cost 0 522.163 _

31. Fiscalinformotion
Site Name DCN FY Approp. Budget Org. Program Elem. Object Site / Project Cost Org. Obligation

96 CR 3300X01 RLU 522,163

.
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Pag 2 2 ct s
.

EPA LAG Identification Number
Part|| Approved Budget RW89937611-01-0

itemization of itemization of Total Project
22. Budget Categotlee This Action Estimated Cost to Date

(a) Potoonnel 350,000 350,000

(b) Fringe Benefits 0 0 |

'

(c) Travet 20,000 20,000

(d) Equipment 63,883 C3,883

(:) supplies 78,280 78,280

(f[ Procurement / Assistance 10,000 10,000

(g) Construction 0 0

(h) Other 0 0

(f) Total Direct Charges 522,163 522,163

(j) Indirect Costs: Rate 0.00% Base s 0 0.

(k) Total:
(EPA Share: 0.00%)(Other Agency Share 100.00%) 522,163 522,163

23 le Equipment authorized to be furnished by EPA or leased, purchased, or rented with EPA funds? Yes N No |

'

(Identify all equipment costing $1000 or more.)

|

24. Are any of these funds being used on extramural agreements? (See item 221.) N Yes No

Type ~of extramural agreement
b Grant Cooperative Agreement Procurement (includes Small Purchase Order)U

C1ntractor / Recipient Name (if known) Total Extramural Amount under this Project Percent Funded by EPA (if known)

VARIOUS 522,168 0.00

Part 111 Funding Methods and Billina Instructions

25.

O Funds.Out Agreement (Note: EPA Agency Location Code (ALC) 68010727)

O Disbursement Agreement

Repayment Request for repayment of actual costs must be itemized on SF 1080 and submitted to the Financial Management
Office, Cincinnati, OH 45268: i

'

Monthly 0 ouarterir upon Compietion of work

Only available for use by Federal agencies on working capital fund or with appropriate justification of need for
Advance this type of payment method. Unexpended funds at completion of work will be returned to EPA. Quarterly cost

reports will be forwarded to the Financial Management Center, EPA, Cincinnatl, OH 45268.
Used to transfer obligational authority or transfer of function between Federal agencies. Must receive prior
approval by the Office of the Comptroller, Budget Division, Budget Formulation and Control Branch, EPA Hdqtts.Allocation
Forward appropelate reports to the Financial Reports and Analysis Branch, Financial Management Division, PM.Transfer.Out
226F, EPA, Washington, DC 20460.

26. X Funds-In Agreement

[ Repayment

X Reimbursement Agreement _ Advance

Allocation Transfer-in

Other Agency's IAQ identification Number EPA Program Office Allowance Holder /Fien. Center No.
DE-A108-96NV11969 330

Other Agency's Billing Address (include ALC or Station SymbolNumber) Other Agency's Billing Instruction and reaquency
Departrnent cf Energy
Nevada Operations Office ON-LINE PAYMENT AND COLT.5CTiON (OPAC) SY
ATTN: Financial Management Division, P.O. Box 98518 SYSTEM iS USED
I ,= % f ar. or. k n r OO4 n*') OC40
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EPA LAG Identification Number
-

; Part IV- Acceptance Codditions
RW89937611-01-0

| 27. General Conditions
i The other agency covenants and agrees that it wil expeditiously initiate and complete the project for which funds
j have been awarced under this agreement.
; as. y+ swr me 7" +:=- e sneene aw:+3
i

;

i
:

!
i

!

!

!
:
t -

4

d

!
l
i. Part V- Offer and Acceptsace
! Note: 1) For Funds-out actions, the agreement

ar"i one original retumed to the Gra/ amendment must be signed by the other agency official in duplicate
,

i nts Administration Division for Headquarters agreements or to the;
agoropriate EPA Regional IAG administration office within 3 calendar weeks after receipt or within any
addfess cited in ftem 29 afteracceptance .y;w sure.exfension of time as may be granted b EPA. The agreement / amendment must be forwarded to the~~

i

{ -

4

: Receipt of a written refusal or fauure to retum the executed document within the prescribed time! may result in the withdrawal of the offer b EPA. c nge to the agreement / amendment by the r#nr'
agency subsequent to the document signed the EPA Actio5 Official which the Action O.tclal;
determines to materially alter the agreeme amendment, shall void the agreeme,nt/ amendment.

i 2) For Funds-in actions, the other agency wBl initiate the action and forward two orig _inal! agreements / amendments to the appropriate ' EPA ram office for signature. Thei agreements / amendments wul then be forwarded to the a te EPA LAG administration office fori acceptance si
. acceptance. gnature on behalf of the EPA. One original copyI be retumed to the other agency after;-

| EPA IAG Administration Office (for administrative assistance) EPA Program Office (for technical assistance)2g. Organizata/Mdress 3c Organization / Address

; US EnvironmentalProtection Agency U.S. ENVIR0tGGENTAL PROTECTION AGENCY
; Orants Operations Branch B RADIATION SCIENCES MBORATORY
!

Orants Admmistration Division P.O. BOX 98517.

| 401 MStreet, SW(3903F) MS VEGAS, NV 89193-8517
} Washington,DC 20460
|

!

l
. Certification

! ' All si ners certify that the statements made on this form and all attachments thereto are true, accurate, and
com ete. Signers acknowledge that any knowingly false or misleading statement may be punishable by fine or

1

! Impr ment or both under appilcable law.
"

i
: Deciolon Official on aehalf of the Environmentel Protection Agency Program Office
j 31. Signature Typed Name and Title Date
~

j SEE ATTACHED DOE FORM 1270.1 E. RAMONA TROVATO, DIRECTOR, ORIA
s

'

;
I

Action Official on Behalf of the Environmental Protection ?pi
32. Signature Typed Name and Title DateI

i 'SEE ATTACHED DOE FORM 1270.1 W. SCOTT McMDRAN, CHIEF GOB B/ GALi
'

^r., -:.;. i Ofaelegen seheN of the Other Asenev;

! 33. Signature Typed Name and Title - Date

j SEE ATTAcmm DOE FORM 1270.1 BRADLEY M. BOURN, ColmtACTING OF0t.

EPA Form Isle.1 (Rev, Ie.ee) Page 3of 5
i

- . - _ - . - - . . . - . __ . _ . - _ . , - . . - , - . . - - . - . , . . - .- _-
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CONDITIONS OF DOELAP ACCREDITATION

U. S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory - Las Vegas

Effective until November 1.1996. the whole body personnel dosimetry systems described below.
used at the Environmental Monitoring Systems Laboratory - Las Vegas (USEPA), are granted
DOELAP accreditation:

Dosimeter Identification:

_ Panasonic UD-802AT TLD.

Reader System:

Panasonic Model UD-710A Automatic Reader

DOELAP Categories: Panasonic UD-802
I. Low-Energy Photons, High Dose Levels
II. High-Energy Photons, High Dose Levels
lilA. Low-Energy Photons, Filtered X-Rays
IV. High-Energy Photons
VII Mixture Categories- .I-

.O III + IV l

|

Accreditation is for these dosimeters and reader systems only and is contingent upon maintaining
dosimetry practices that are consistent with the methodologies used during DOELAP
performance testing and the onsite assessment. Re-accreditation of your dosimetry system will be

|

necessary every two years as required by DOE 5480.15 and as discussed in the DOELAP {
Handbook (DOE /EH-0026). |

!

i
l
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h# %,+4 UNITED STATES
f NUCLEAR REGULATORY COMMISSIONa

j j REGION IV
* e

@V[ Walnut Creek Field Office
1450 Maria lane.u,,

Walnut Creek, California 94596-5368

SEP 121996

-

U.S. Environmental Protection Agency
National Exposure Research Laboratory
Characterization Research Division
ATTN: Wayne Marchant

Director
P.O. Box 93478
Las Vegas, Nevada 89193-3478

SUBJECT: RESPONSE TO EXEMPTION REQUEST DATED JULY 3,1996

Your letter of July 3,1996, which requested a continuation of the exemption to 10 CFR
20.1501 fo. your in-house DOELAP dosimetry services, was forwarded to NRC
Headquarters for review on July 10,1996. We received their response on September 9,

'

1996. On September 11,1996, this matter was discussed with Paul Weeden, Anita
Mullen, and Chris Fontana of your staff. The purpose of this letter is to forward ;

Headquarter's comments and to document the telephone conversation referenced above. |,

|

NRC Headquarter's staff indictted that, at the time the original exemption was granted, |
lthe NVLAP and DOELAP dosimetry testing protocols were comparable. However, in the

interim, the NVLAP program, ANSI N13.11," Personnel Dosimetry Performance-Criteria for'

Testing," has been substantially modified with the issuance of the 1993 revision. This
standard contains differences from those currently in use by the DOELAP program,'

DOE /EH-0027. The standards differ in some of the spectra used in the low-energy photon
testing categories,in the beta radiations used in the beta and mixed photon-beta
categories,in the neutron sources used in the neutron category, and in the absence of the
angular response category from the DOELAP standard. In addition, there are differences in
the testing acceptance criteria. Requirements for determination of the lower limits of
detection for the dosimeters used in testing are also different.

The response from Headquarters also noted that DOE's 10 CFR 835.1(b)(1) exempts from
Part 835 " activities that are regulated through a license by the Nuclear Regulatory
Commission." It was noted that the use of NVLAP-accredited dosimetry is one such
activity.

Their reply further stated that, unless there were strong reasons for continuing the'

exemption, it should not be renewed. The DOELAP accreditation would be recognized
until it expires, and then NVLAP accreditation should have been obtained.

I
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| Environmental Protection Agency -2-
Las Vegas, Nevada'

!

t

1

; In the telephone conversation on September 11,1996, Anita Mullen stated that there is an
Interagency Agreement with DOE which tasks the EPA Las Vegas with supplying between
two and three hundred dosimeters for DOE. This agreement is also the basis for the.
funding for their dosimetry program. Some dosimeters are for personnel use, while others ,

are for environmental monitoring. The agreement presupposes the use of the existing |

DOELAP system. There are only an additional 20 to 25 dosimeters which are processed
3

quarterly for the laboratories operating under the NRC license. Anita Mullen also stated'

that to obtain NVLAP accreditation would be costly. She stated that she could obtain an l
'

estimate of the cost.'

The licensee representatives indicated that the DOELAP accreditation was more
,

: appropriate for their use. They did not believe that the technical differences between the
two programs should be issues for their facility. Anita Mullen and Chris For.tana were

] going to explore this matter further. For example, they indicated that the angular response ;

I

| testing was already being performed, although not required by the DOELAP standard.

; it was noted that the current DOELAP accreditation expires in January of 1997.

I To allow us to continue consideration of your exemption request, you should submit a

i description of the reasons it should be continued. This should include a copy of the
Interagency Agreement with DOE, an estimate of the financial burden involved in obtaining4

NVLAP accreditation,~and a discussion of why the technical differences between the )
NVLAP end DOELAP programs are not an issue for your licensed program. Your reply will ]

i

j be forwarded to NRC Headquarters for review.
'

c

To continue prompt review of your exemption isquest, we ask that you submit your<

{ response to this letter in duplicate, and refer to Mail Control No. 571951.

! Sincerely, ;

i

16Mc~d.7"r*

e
'

Beth A. Prange U
Sr. Health Physicist (Licensing)

i-- Materials Branch
4

{ Docket: 030-06981
License: 27-05861-02'

; Control: 571951
i

I

i
.

4

,

!

-_ . - *
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'o UNITED STATES

;j5 [ NUCLEAR REGULATORY COMMISSION . |

e$, p$ ' { f ' ,. " ^ ; | ^ . g
WASHINGTON, D.C. 2005H001

*****
. September 4, 1996

MEMORANDUM TO: Frank A. Wenslawski, Chief ~
Materials Branch, WCFO

FROM: Donald A. Cool, Director
Division of Industrial and I,

;

Medical Nuclear Safety, NMS i

SUBJECT: REQUEST BY EPA- LAS VEGAS FOR EXEMPTION
FROM 10 CFR 20.1501(c) - NVLAP ACCREDITATION

' I am responding to your TAR dated July 10,1996 (attached). In the request, you noted that
the license for the EPA - Las Vegas operation is in timely renewal, and that you recommend

3

that License Condition 25 in the current license be included in the renewed license. !

Condition 25 gives the licensee an exemption from 10 CFR 20.1501(c), which requires that
the thermoluminescent dosimeters (TLD) used by the licensee on their site, for monitoring ;

occupational exposures, be processed by a processor accredited under the National Voluntary
Laboratory Accreditation Program (NVLAP). Instead, the processor would be accredited {
under the corresponding Department of Energy (DOE) program, DOE Laboratory
Accreditation Program (DOELAP). This license condition was granted on the basis of
guidance from NRC Headquarters dated March 24,1992. ]

The rationale for the exemption was that EPA-Las Vegas was, and continues to be, engaged '
in activities under a DOE contract, and that accreditation under DOELAP would thereby l

facilitate their operations within the DOE facilik. At the time the exemption was granted, j
the NVLAP and DOELAP dosimetry testing protocols were comparable, and use of DOELAP |
in place of NVLAP did not represent a significant deviation from accepted NRC practices, j

~

However, in the interim, the testing standard used by the NVLAP program, ANSI N13.11, )
" Personnel Dosimetry Performance - Criteria for Testing," has been substantially modified
with the issuance of the 1993 revisio' . This standard, currently in use in the NVLAPn
program, contains significant differences from the previous standard, and therefore also from

,

the standard currently in use by the DOELAP program, DOE /EH-0027. - The correspondence
between NVLAP and DOELAP is therefore less than it was when the license condition was '

Contact: Sami Sherbini, IMOB

(301) 415-7902

:
j

u
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.
first granted. The standards differ in some of the spectra used in the low-energy photon

[ - testing categories, in'the beta radiations used in the beta and mixed photon-beta categories, in
the neutron sources used in the neutron category, as well as in the absence of the angular

,

. response category from the DOELAP standard. In addition, there are differences in the
*

; testing acceptance criteria between the DOELAP and NVLAP standards. Requirements for
determination of the lower limits of detection for the dosimeters used in testing are also4

different in the two standsrds.
,

| Based on conversations with the licensee, we understand that the desire to continue the
inclusion of Condition 25 in the license is based mainly on historical reasons, namely that the
TLD system now in use in accredited under DOELAP, and it is convenient to continue use of
such an established system. Removal of this condition from the license would require the
licensee to obtain accreditation under NVLAP, a process that could prove costly and time-
consuming. However, in view of the differences between the two standards noted above, this
is not sufiicient reason to grant the exemption. In addition, even though the licensee conducts

,

work at DOE facilities, they may use NVLAP-accredited dosimetry, as provided by DOE's !

regulations. DOE's 10 CFR 835.l(b)(1) exempts from Part 835 " activities that are regulated )
through a license by the Nuclear Regulatery Commission." Use of NVLAP-accredited j
dosimetry is one such activity.

Therefore, unless the licensee provides a sufficiently strong reason for continuing the !
exemption, we believe that License Condition 25 should no longer be included in the renewed !

license. Reasons for granting the exemption include the presence of radiation sources in the
work environment that are significantly different from those included in the NVLAP testing
standard but included in DOELAP, a requirement to be DOELAP accredited, or inordinately 1

'

high financial burdens involved in obtaining NVLAP accreditation. The licensee 'should be
permitted to continue operation under their current DOELAP accreditation until it expires, and
in the meantime prepare for accreditation under NVLAP.

Please call the technical contact if you need further information or clarifications.

Attachment: As stated 1

,

u._._ _ _ _ _ _ - _ _ _ . -, - _ ,, _ m , . __-
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[rf %,t UNITED STATES

'

NUCLEAR REGULATORY COMMISSION*- -

[ j REGION IV
* e

%,, 8 . Walnut Creek Field Officej
1450 Maria Lane,,,,,

Walnut Creek. California 94596-5368,

July 10, 1996

4

MEMORANDUM T0: Donald A. Cool, Director
Division of Industrial and Medical Nuclear Safet , NMSS |

h . -> [FROM: Frank A. Wenslawski, Chief
Materials Branch .

'

SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS
CONTROL 571951

\ This Technical Assistance Request (TAR) is . cant to you to determine whether an
; exemption from 10 CFR 20.202(c)--now 10 CFr. 20.1501(c)--can be continued when |
>

~ the license is renewed (the license is in timely renewal status). License
Condition 25. currently allows the licensee to use the Department of Energy ,

iLaboratory Accreditation Program (D0ELAP) rather than the National Voluntary.

; Laboratory Accreditation Program (NVLAP). This matter was previously sent to
Headquarters in a TAR dated January 23, 1992. In a response dated March 24,

,

1992,- it was stated that Headquarters had reviewed the DOELAP program and had
determined that it satisfied the criteria outlined in NVLAP. For this reason,

it was recommended that EPA's request be approved.
~

We recommend that their request for renewal of this exemption be granted. If

their request cannot be granted, please specify the reasons.

If further information is required, contact Beth Prange at (510) 975-0250.

Enclosures:

TAR Form dated July 9, 1996
Letter dated July 3, 1996
Handbook for the DOELAP for Personnel Dosimetry Systems
DOE Standard for the Performance Testing of Personnel Dosimetry Systems
Amendment No. 22 to License No. 27-05861-02 j

1

|

|

I

!
l

l

!
j
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM
,-

5.

4

Dite: July 9,1996

Mail or E-Mail to: Donald A. Cool, Mail Stop: TWFN 8FS If E-mail, cc: DAC

Division of Industrial and Medical Nuclear Safety, NMSS -

From: Frank A. Wenslawski (FA W) Region IV, WCFO
Chief, Materials Branch

Licensee: EPA, Las Vegas License No.: 27-05861-02

Control No. 571951

Lstter dated: July 3,1996

O Problem / Issue: The licensee wishes to renew an exemption from 10 CFR 20.202(c)---now
10 CFR 20.1501(c)---to allow them to use the Department of Energy
Laboratory Accreditation Program (DOELAP) rather than the National
Voluntary Laboratory Accreditation Program (NVLAP).

D Action Required: Review their request and determine whether the exemption can be
continued. If not, specify the reasons.

R: commended Action (with revisions): .X_ Approve

Hudquarter Reviewer: (For HQ use)
R:gionalReviewer: Beth Prange (BAP1)
Rzviewer Code: W1
Raviewer Phone No.: (510)975-0250 FAX No.: (510)975-0381
Request Needed by: 09/09/96

Form TAR-10
9/93



* . - ..

4 . .

4 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
.

I NATIONAL EXPOSURE RESEARCH LABORATORY

5~ P.O. BOX 93478 + LAS VEGAS NV 89193 3478

3 4 enoM

,

3

OFFICE OF'

RESEARCH AND DEVELOPMENT

July 3,1996

U.S. Nuclear Regulatory Commission-Region IV
Walnut Creek Field Office
Attention: Materials (Licensing) Branch, Beth A. Prange
1450 Maria Lane.

- Walnut Creek, CA 94596-5368

Reference: License No. 27-05861-02
Docket No. 030-06981
ControlNo. 571951

Subject: Exemption to 10 CFR 20.202(c) (now 10 CFR 20.1501)

Dear Ms. Prange:

As you suggested in your letter dated Mav 28,1996, and during our conference call
yesterday, I am enclosing two copies of DOE /EH-0026 and DOFlEH-0027.- Both are current
and dated December 1986. In connection with our pending license renewal application, I request
continuance of our exemption to 10 CFR 20.1501 for our in-house dosimetry services for our

radiation workers.

If you need additional infonnation, please call me at 702-798-2525, or our Radiation
Safety Officer, Loyd Carroll, at 702-798-2313.

Sincerely,

Oh
Wayne N. Marchant
Director, Characterization Research Division

2 Enclosures (2.ca)

n.cyci.en.cycis. . Printed wtth Vegetab6e 05 Based Inn on 100% Recycted Paper (40% Postconsurner) y
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FOREWORD '

The program contained in this Handbook provides a significant advance 6 the field of radiation
protection through a structured means for assuring the quality of personnel dosimetry performance. This
program culminates an effort initiated by DOE's predecessor in early 1%3. Since personnel dosimetry
performance is directly related to the assurance of worker safety, it has been of key interest to the Department
of Energy (DOE) (and its predecessor agencies). Studies conducted over the past three decades have clearly
demonstrated 'a need for personnel dosimetry performance criteria, related testing programs, and
improvements in dosimetry technology. In responding to these needs, the DGE Office of Nuclear Safety
(EH) has developed and initiated a DOE Laboratory Accreditation Prograir (DOELAP) which is intended to
improve the quality of personnel dosimetry through (a) performance testing, (b) dosimetry and calibration
intercomparisons, and (c) applied research,

in the interest of improving dosimetry technology, the DOE Laboratory Accreditation Program
(DOELAP)is also designed to encourage cooperation and technicalinterchange between DOE laboratories.

. Dosimetry intercomparison programs have been scheduled which include the use of transport standard
instruments, transport standard radioactive sources and special dosimeters. The dosimeters used in the
intercomparison program are designed to obtain optimum data on the comparison of dosimetry calibration
methodologies and capabilities. This data is used in part to develop enhanced calibration protocols. In the .
interest of overall calibration update, assistance and guidance for the calibration of personnel dosimeters is
available through the DOELAP support laboratories. *

To further the efforts in dosimetry upgrade we are also encouraging a closer cooperation and working
relationship between the researcher and those involved in pe'rformance testing. Feedback to the DOE
dosimeter processors on dosimeter performance and applied research efforts will be provided by DOELAP.

The relationship between the DOELAP and the NVLAP (National Voluntary I.aboratory Accreditation
Program) which services NRC licensees has also been established. The DOE recommended to the
Interagency Policy Committee on Personnel Dosimetry, a program, which integrates the DOELAP and
NVLAP under the National Dosimetry Accreditation Upgrade Program through an efficient flow of
information between the programs. The DOELAP and NVLAP utilize similar methodology. However, the
DOELAP is more comprehensive through necessity because of the complexities of the DOE programs to be
accredited and the need for more restrictive performance testing.

The DOELAP is basically contained in four documents:

1. " DOE Order $480 Series,"
2. " Department of Energy Standard for the Performance Testit; of Personnel Dosimetry Systems"

(provides testing criteria to accredit personnel dosimeters)- DOE /EH-0027,
3. " Handbook for the Department of Energy Laboratory Accreditation Program for Personnel

Dosimetry Systems" (provides operating procedures for program), and
4. " Quality Assurance Manual for the Department of Energy laboratory Accreditation Program for

Personnel Dosimetry Systems" (applies to the performance testing laboratory only) -
DOE /ID-12105.

E. J. Vallario, Group Leader
Health Physics Programs
Office of Nuclear Safety
U.S. Department of Energy

ii



-- - - . - ~ . . - , . .. -

. .

o

L
%

,

CONTENTS
.

FOREWORD.......................................................................... ii

1. I NTRO DU CTIO N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I

2. SCOPE OF ACCREDITATION PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. ADMINISTRATION OF THE PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. ACCREDITATION PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4.1 A pplicatio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4.2 Performance Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1

4.3 Onsite Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I1

4.3.1 Quality Assurance Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4.3.2 Documen tat io n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4.3.3 Technical Adeq uacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 i

1

1

4.3.3.1 Personnel Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 ;

4.3.3.2 Personnel Competency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 '

4.3.3.3 Facilities and Equipmen't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 I

4.3.3.4 Equipment Maintenance and Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 -)
4.3.3.5 Record keeping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 1

l
1

4.3.4 Close.Out Meeting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

4.3.5 De fici encies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
.

4.3.6 M onitoring Visits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

4.4 G ranting Accreditation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

5. EXC E PTI O N S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

6. RE FE R E N C ES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. . . . . . . . 17

APPENDIX A-DEPARTMENT OF ENERGY APPLICATION FOR ACCREDITATION IN
PE RSO NNE L DOS I METRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

APPENDIX B-CRITERI A FOR ONSITE ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

TABLE
.

1. I rradiatio n Categ ories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

!m

iii

#



. _ _

' '

l,

v.
4

-.

HANDBOOK FOR THE DEPARTMENT OF ENERGY
LABORATORY ACCREDITATION PROGRAM FOR 1

PERSONNEL DOSIMETRY SYSTEMS
1

|
1. INTRODUCTION- i

I

The Department of Energy (DOE) and its prede- basis for an accreditation program for personnel I
cessor agencies have been concerned about personnel dosimeters.15
dosimetry performance since the late 1950s. Studies Independent of the University of Michigan test-
conducted over the past three decades have clearly ing program, DOE conducted a program to evalu-
demonstrated DOE needs both performance criteria ate ANSI N13.ll for use in its DOE / DOE
for personnel dosimetry and a testing program to contractor personnel dosimetry programs. The
determine the criteria have been met.3 13 studies DOE conducted have demonstrated ANSI

In 1973, the Conference of Radiation Control Pro- N13.1I is not adequate for testing the personnel
gram Directors recommended establishing a program dosimeters used at DOE / DOE contractor facili-
for continually testing personnel dosimetry perform- ties.12 Accordingly, DOE developed a comprehen-
ance throughout the United States. The Conference sive Standard for performance testing its personitel
appointed a task force with state and federal partici- dosimetry systems.16 The Standard is a modifica-
pants to implement this recommendation. The task tion of ANSI N13.lll4and is based on recommen-
force concluded that existing standards were inade- dations made while evaluating the ANSI Standard.
quate for the purpose, it asked the Heahh Physics Moreover, DOE wanted a testing program that
Society Standards Committee (HPSSC) to develop a would encourage further research and promote
new Standard to establish criteria for testing personnel communication among the DOE / DOE contractor
dosimetry performance. In 1975, HPSSC charged a organizations. This kind of program would bring
working group with writing such a Standard for the about new developments and procedures to be used
American National Standards Institute as ANSI to improve dosimetry performance. Therefore,
Standard N13.II.14 DOE decided to establish a dosimetry testing pro-

In 1976, the Conference of Radiation Control Pro- gram consistent with its needs. The program is
gram Directors, the Nuclear Regulatory Commission called the DOE Laboratory Accreditation Program
(NRC), predecessor agencies of DOE, and the (DOELAP). DOE intends to eventually coordinate
National Center for Devices and Radiological Health its tedng program with that of NVLAP. Therefore,.
(NCDRH) jointly sponsored a public meeting. This DOELAP follows NVLAP methods and proce-
meeting was held to discuss the problems associated dures as much as possible,
with personnel dosimetry. At that meeting copies of Accreditation is the assessment of whether or not a
the draft standard Criteriafbr Testing Itrsonne/Dosun- personnel dosimetry system meets specific criteria. The
erry /trformance, which HPSSC had developed, were assessment includes dosimeter performance and the
distributed. Many of those attending the meeting associated quality assurance and calibration programs,
strongly recommended a pilot study be undertaken to The accreditation process includes the development of

evaluate the draft standard. As a result of that recom- recommendations for any improvements needed to
mendation, the University of Michigan conducted ensure continuing quality. DOELAP's objective is to
three rounds of personnel dosimetry proficiency testing accredit the personnel dosimetry systems of DOE /
from 1977 to 1982. Upon completion of the University DOE contractors, regardless of whether the dosimeter

of Michigan studies, the standard was adopted as a processing is conducted at commercial or in-house
Heahh Physics Society Standard. The Board of Stand- facilities. The term " DOE contractor" will refer to the
ards Review of ANSI accepted it as a final American DOE / DOE contractor facility eligible for accredita-
National Standard.14The National Voluntary labora- tion. The term " processor" is limited to the facility
tory Accreditation Program (NVLAP)is using it as a handling and evaluating the personnel dosimeters.

1

.
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.This handbook describes the procedures for A performance testing laboratory determines
obtaining accreditation. In general, to obtain the ability to meet the test criteria. Members of a
accreditation,' contractors must: team of experts in personnel dosimetry. conduct

onsite assessments. The Standard is consistent

1. Meet the test critena in the DOE Standard with the current capabilities of dosimetry systems.

2. Pass an onsite assessment of the documen. However, it will be upgraded as improved dosime-

tation, quality assurance, and technical try capabilities become available. This particu-
adequacy associated with personnel larly applies to beta particle and neutron
dosimetry systems. dosimetry.

.

.
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2. SCOPE OF ACCREDITATION PROGRAM'

The DOELAP for personnel dosimetry systems dosimetry services. Calibration services are accessi-

applies to the technical aspects of personnel dosim- ble, for a fee, to laboratories requiring characteri-
etry systems at DOE / DOE contractor facilities and zation of dosimetry systems in routine use or under -
to the documentation of those aspects. During the development. j
accreditation: The DOELAP allows abbreviated testing for. i

dosimeter types known or suspected to be noncom-
1. . A performance testing laboratory evalu- pliant in certain categories. The dosimeter type will;-

..'

; ates the technical performance of dosime- be considered adequate or accreditable only if it is

try systems used in those environments covered by the catego-
,

j- 2. An onsite assessment studies the quality ries for which it was successfully tested. l

- assurance, documentation, and technical The DOELAP test standard scope is limited.

| adequacy of such systems. Approximate energy intervals covered are: 15 kev j

to 2 MeV for photons; above 0.3 MeV for beta par- -*

9-
Dosimeter types or models used to determine ticles; and I kev to 2 MeV for neutrons. Addi.

; whole body and skin dose for personnel are tional test categories covering other energy ranges

! included in the scope of the Accreditation Pro- are being developed as the need arises and time per.

| gram. Accreditation currently does not apply to mits. DOELAP does not currently cover occupa-

| extremity dosimeters, pocket ionization chambers, tional environments containing significant
.

thermal neutron dosimetry, and high-energy neu- contributions outside these ranges. Processors are

j tron dosimetry. The program scope does not forbid not required to test dosimeters used for these envi-
i a laboratory to provide additional dosimetry serv- ronments. |

ices (i.e., personnel, extremity, environmental, or Every two years, each DOE contractor must |
area monitoring). Nor does it preclude a laboratory maintain its accreditation by demonstrating com-

| from operating research programs to improve the pliance with DOELAP criteria.

J

.
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3. ADMINISTRATION OFTHE PROGRAM

The DOELAP is managed by the DOE Offke of process. The Performance Evaluation Program
Nuclear Safety. The DOE Headquarters (HQ) Admuustrator at RESL is responsible for conducting

I' DOELAP Admuustrator provules for the overall pro- the performance testing and site assessment programs ~
lgram management. An Oversaght Board technically and for maintainmg all h=aatation associated

reviews DOELAP protocol and makes r-M- with DOELAP.-
tions conarnmg accreditation. The Oversight Board The HQ DOELAP Administrator will periodi-
consists of five DOE / DOE contractor personnel. cally request nominations for a pool of technical
Each serws a 2-year tenn. An Appeals Board con- experts to serve in this accreditation program. The
siders contractor appeals concerning accreditation experts are selected by evaluating their prefessional
denial. It consists of six DOE / DOE contractor per- and academic achievements and their experience in
sonnel The performance evaluation program at the dosimetry. The onsite assessors, members of the -
DOE Radiological and Emironmental Sciences lab- Oversight Board, and of the Appeals Board are j
oratory (RESL) at the Idaho National E.hbg selected from this pool. Each board will select its '

laboratory (INEL) coordinates the accreditation own chairman.
1

I.

l

1

i

l
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'4. ACCREDITATION PROCESS
i

j The Performance Evaluation Program Adminis- Administrator must approve combined evalua.
;, trator coordinates the accreditation process for per- tions, and the Oversight Board must review them.

sonnel dosimetry systems. To obtain accreditation, The following sections describe the phases of the
; a DOE contractor must first submit an application accreditation process in more detail. -

i through the field office. The contractor must then

{ satisfy both the performance testing and the onsite

1 - assessment requirements. The Performance Evalu- 4.1 Application
:n ation Program Administrator prepares an adminis.
' trative report documenting 1he test results and
! recommendations for accreditation. The Oversight The contractor initiates the accreditation process
f Board evaluates the report and the recommenda- by submitting an application form (Appendix A)

, tions and, if approved, sends them to the HQ through the appropriate field office. To expedite
j' DOELAP Administrator. The HQ DOELAP the process,-a designated representative of the
~

Administrator makes the final decisions on accredi- applying laboratory management (e.g., the labora.
tation and issues the Certificates of Accreditation. tory's head health physicist) should complete the

'
A Certificate of Accreditation specifies the application as thoroughly as possible and sign it.

I model(s) or type (s) of dosimeters accredited for The designated representative should be familiar
j specific radiation categories. with all DOELAP requirements. The 'representa-
j' If a dosimetry system, or part of a dosimetry sys- tive reviews-all documents and acts as liaison
j tem, is found noncompliant with DOELAP crite- between DOE / DOE contractor management and

; ria, the contractor and field office prepare a the Performance Evaluation Program Administra-
remedial action plan to implement immediately.. tor. Other staff members may be designated to per- ,

.

The plan is sent through the DOE field office to the form specific activities (e.g., handling proficiency.

} .HQ DOELAP Administrator with a copy to the testing or receiving an assessor). Yet, only one des .

j' Performance Evaluation Program Administrator, ignated individual should be responsible for

i The contractor and field office may appeal to the requesting a change in the scope or nature of the
accreditation.Appeals Board at any point in the accreditation

process, in the meantime, the dosimetry system The application requires each applicant to

I may be partially accredited. If the system has dem- describe the particular- processing . system
,

f' onstrated satisfactory performance in a subset of employed. The description should include the spe-

cific qparatus and protocols used and whether$ the DOELAP irradiation categories and if the
! remedial action plan is initiated, the accreditation processing is done manually or automatically. It

should also identify the equipment and proceduresI process may continue in those categories. When
I' to be used for the appropriate testing categories.more than one dosimeter design is used to meet the nf rmaten Mtd skuWescMe sys-'

. special needs at a laboratory, it is possible for a
. tem used as thoroughly as possible without divulg-

port. ion of a dosimetry system to receive final ; p ; gg ;
accreditation while the remaining part requires a The application is used to:
remedial action plan.

If a DOE contractor uses the services of a com- Enroll the DOE / DOE contractor facility*

mercial processor, both the contractor and proces- in the program
sor facilities will be visited. if more tha.n one DOE Determine the dosimeter types or models.

- contractor is using the same commercial processor, and test categories desired for accredita.
. only one site visit to the processor may be required- tion
More than one DOE contractor may use perform- Gather information about the DOE / DOE.

ance test data for a commercial processor if each contractor's facility and organizational
contractor facility uses the identical dosimeter structure for evaluation purposes
design and if the appropriate test categories are i Select assessors with the proper technical
included.' Site-specific calibration factors and background for the onsite visit.

response algorithms are required if used for routine Gather information necessary to prepare '
*

evaluations. The Performance Evaluation Program for an onsite visit.

$
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The contractor sends the application to the calibration for albedo dosimeters. This informa-
appropriate field office. There, it is reviewed and, if tion may be useful to relate the test fields to' the
approved, sent to the Performance Evaluation Pro- neutron fields in the occupational environment.:

gram Administrator. The radiation sources and geometries are ,

described fully in the Standard. A brief description
* f U **4.2 Performance Test

1. A sealed 187Cs gamma-ray source.
Performance testing is the first requirement of 2. X ray machine (s) producing continuous

the DOELAP accreditation process. The proce- spectra using the techniques of the National
' dures contained in the DOE Standard are briefly Bureau of Standards,18and capable of gen-

highlighted in this section. ersting nearly monoenergetic low energy 3

A dosimeter type may be accredited in one or photon beams (15 to 20 kev and 55 to
more of the radiation categories shown in "Ihble 1. 65 kev).
This table contains the source specification, ener- 3. A sealed #Sr/#Y beta particle source with
gles, and dose range for each category. The con-

.

the "Sr component - The residual maxi-

2a 100-mg/cm f iter (nominal) to remove
tractor must specify the exposure categories and the
types or models of the dosimeters submitted for mum energy, as defined in the' Interna-
accreditation. tionalStandardISO 6980,39shallequalor

The test period is three to six months. The con- exceed 1.80 MeV. The in-phantom dose
tractor must submit three shipments of dosimeters 2 Irate at 100 mg/cm divided by the dose
during this test period to the performance testing rate at 7 mg/cm shall be 1.0110.03.2

laboratory for irradiation. The contractor shall The in-phantom dose rate at 1000 mg/cm2

normally submit five dosimeters m, each test cate- shall be less than 1% of the dose rate at f

gory with each shipment. The contractor will be
,

7 mg/cm . The measurement specifica-2 '

required to include a,specified number of addi- tions take precedence over the irradiation
tional dosimeters of each design in each shipment geometry specifications.

- to be used as controls and when necessary as A A W M - M h 50 W d
replacements. The Standard specifies certain cases gg ,
where 10 dostmeters per category per shipment gg g
may be submitted for irradiation. These cases must 0.53 MeV. The m.-phantom dose rate at
be coordinated with the DOELAP Performance 220 Ccm divided by the in-phantorn dose iEvaluation Program Administrator.. 2rate at . mg/cm shan be 0.80 t OE h |The dosimeters are then irradiated and returned measurement specifications take precedence |'

to the contractor. The contractor must read each w the irmdiauon geomary specifications. )
'

one and determine a dose or dose equivalent. The
5. A natural or depleted uranium slab - The |

testing laboratory will identify all dosimeters irra.
source protective covering shall be in thedisted in Categories I and 11 and those irradiated

2 2

for the neutron tests (Categories VI & Vil). Dosim- range been 3 mg/cm and 7 mg/cm
inclusive. The dose inte at 100 mg/cm2eters irradiated in the mixture categories

2

Categories 111,' IV, and V and Vil (not including divided by the dose rate at 7 mg/cm shall

neutron irradiations) are not identified by category. be 0.58 t 0.04. The measurement specifi-

In these cases, the processor must determine the cations take precedence over the geometry

dose for each dosimeter without knowing the irra- specifications. The dimensions of the
source must exceed the dimensions of irra-'

diation category. Pretest calibration exposures for
neutron categories are recommended and will be diated dosimeters.

provided upon request. The contractor will identify 6. A 252Cf neutron source used unmoderated

the neutron field (s) to be used for the performance and moderated by 15 cm of D O covered
2

testing. Besides' identifying the dosimeters irradi. by 0.05 cm of cadmium.17

. ated by the neutron sources to the contractor. the
testing laboratory will provide the ratio of The Standard of performance for DOELAP is
responses of a BF detector in a 9-in.-dia sphere based on achievable standards consistent with the

.

3
- and in a 3-in. dia sphere covered with 10-mil-thick goals of health protection. The criteria were chosen

!
cadmium. The ratio gives the contractor a relative to be both economically and technologically

6,

f
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Table 1. Irradiation c2;x;ee

' Inst
Category Energy ' Inst Range Depths

1. Iow-Energy Photons (X Ray) - High Dose 10-500 rad Deep

NBS Filtered Technique

M150s 70 keVb

II. High-Energy Photons - High Dose 10-500 rad Deep

837Cs - 662 keva

UIA. Iow-Energy Photons (X Ray) - General 0.03-10 rem Shallow
Deep

NBS Filtered Techniques

M308 20 keVb -

S60a- 36 keVb
MIS 0a 70 keVb
H150. 120 keVe

,

IIIB. Iow-Energy Photons (X Ray) - 0.03 5 rem Shallow
Plutonium Environments Deep

Monoenergetic 15 to 20 kev

Monoenergetic 55 to 65 kev

MAmd 59 kev

IV. High-Energy Photons 0.0310 rem Shallow
Deep '

137Csa 662 kev -

VA. Beta Particles - General (Point Geometry) 0.1510 rem Shallow

20 Tl* 0.76 MeVf
#Sr/#Y (filtered)a 2.3 MeVI

VB. Beta Particles - Special(Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVf

7
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Table 1. (continued)

Test
Category Energy Test Range Depths

VC. Beta Particles - Special (Point Geometry) 0.1510 rem Shallow

20* TIC 0.76 MeVf
"Sr/*Y 2.3 MeVf

VI. Neutron 0.2-5 rem Deep

252Cf(moderated)8
252Cf (unmoderated)

VII. Mixture Categories

III & I W 0.05-5 rem Shallow,
III & V One energy 0.2-5 rem Deep
IV & W from each 0.2-5 rem
III & Vih category 0.3-5 rem . Deep
IV & Via 0.3-5 rem Deep

a. This category or a subset of this category is also specified in Reference 14.

b. Average.

c. Effective. *

d. The24'Am source is optional. At the option of the testing laboratory, it may be used in lieu of the 55. to 65-kev monoenergetic
source.

c. A modified performance algorithm is recommended.

f. Maximum.

g. Moderated by 15 cm of D 0(see Reference 17),
3

h. For word environments containing plutonium, use the monoenergetic or 24tAm sources.

.

4
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achievable' based on the data collected during the confidence level is approximately met for'
intercomparison of dosimeter system performance each dosimeter (and thus for each worker).
for DOE laboratories.33 A test criterion: However, the uncertainty due to angular

response included in the ICRP accuracy
| B | + S s 0.30a (1) recommendations is neglected in the test )

: criteria. The criterion in Equation (1), ;
'

L can be interpreted as providing approximately 70% using quarterly exchange rates to achieve
confidence a dosimeter response would be within - 95 % confidence, is the approximate cquiv- I

' 30% of a conventionally true value. For workers alent of reserving up to 20% additional
using four dosimeters annually and receiving bias for angular response variations.-

approximately the same dose on each, the criterion The NCRP recommends 20% accuracy at*

I provides approximately 95 % confidence the annual high doses. The ICRU and ICRP favor a
; reported dose equivalent would be within 30% of a special effort to increase accuracy on a

conventionally true value. . case-by-case basis.' *

The criterion in Equation (1) is consistent with Inaccuracies resulting from field use under* *

the recommendations of the National Council on partially unknown conditions are'

: Radiation Protection and Measurement (NCRP), neglected in the test criterion. Examples of
: the International Commission on Radiation Units such unknowns are the position of dosime- j

and Measurements (ICRU), and the International ter relative to source distribution or its
,

Commission on Radiological Protection (ICRP). location on the body of the wearer.-
Reference 16 points out the following caveats: |

4
.

The criterion in Equation (1) was modified to
The NCRP and ICRU recommend 30%, reduce the probability of a failure due to the impre-*

for the accuracy with 95% confidence. To cise delivery of dose equivalent to the test dosime-
j meet these requirements,' at least four ters and to permit more time for fine adjustments j'

dosimeters receiving approximately equal in the mixture categories. The DOELAP Test crite- '

doses must'be used to determine the rion is:
annual dose.

,

The recommendation by the ICRP of*

accuracy within a factor of 1.5 at the 95% where

i a. Bias (B) . the average of the performance quotients. P,. for n
dosimeters, for a specific irradiation category and depth. L = 0.30 for Categories I through VI,

4

L = 0.40 for Category Vil.

B=,[P. (la)
' " ' ' and E is the estimated fractional uncertainty in the

where delivered dose or dose equivalent rate. The per-
4

formance testing laboratory determines the value
(Reported), - (Delivered), of E. It will typically be in the range between 1%

"' "
'

(Delivered), and 4%.,

The test for the low-energy beta source listed in
Standard Deviation (S)- The standard deviation of the per- Table I does not require using Equation (2)
formance quotients. P,. calculated for n dosimeters for a speci- because of the technological and practical limita-
ned inadiation catesory and depth.

tions of current dosimeter designs. Instead, this
, less stringent test is used for *TI:.

"2
S (P, . B):
'"'s- (ib) | B | - | E l s 0.40. (3),,,

.
.

T
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This criterion was chosen based on the low-energy . The exposure geometry from contact with a slab .
beta performance of current DOE dosimetry sys- produces a different depth dose curve from the
tems, as discussed in the Standard.16 The *rl curve obtained at a distance from a point source.
source is not used in any mixture categories unless Present dosimeter designs may require calibration
requested by a participant. The performance crite- factors for occupational environments that are sig-
ria for Category VII and for the *TI tests will be nificantly different from the slab uranium source
upgraded to that of the other categories and factors. The contractor is responsible for demon-
sources two years after the effective date of the strating that calibration obtained from the slab ura-

DOE Order.20 nium source is appropriate. Category VC may be
The dosc interpretation algorithms used for preferable if the occupational environment con-

reporting occupational doses should be used for tains only limited beta energy ranges. The limited

the performance tests, if practical. If changing an range must be identified as being closer to the
algorithm to meet the DOE Standard specifications energy of #Sr/#Y or of *TI. The contractor
increases the error of reported occupational doses, chooses the beta source in Category .VC before ini-

that algorithm should not be changed. Using dif.- tlating the test. If more than one of Categories VA,

ferent calibration factors for the tests and for vari. VB, and VC are chosen, the contractor may use

ous occupational environments is justified if it different dose-interpretation algorithms when
results in an improved dose estimation. The con. those same algorithms are used for specific occupa-

tractor must document the relationship between the tional environments.

algorithms used for the test and the reported After each shipment of dosimeters is returned,

worker doses. The contractor must also justify the the contractor determines the dose for'each dosim-

use of environment-dependent factors. eter and reports the doses to the performance test-

The categories for low-energy photon and beta ing laboratory. When all three rounds have been

particles offer a choice of sources. The "A" catego. completed, the performance testing laboratory'

ries are for general sources, the "B" or "C" cateso, mails the results of the proficiency testing to the

ries for specific occupational environments or contractor. If the contractor does not demonstrate

applications. For example, Category Illa is for satisfactory performance in one or more categories

general low-energy photon environments. Cate, during a test sequence, the laboratory will send the

gory illB applies specifically to plutonium env . contmetor a nouce of required retestmg with the
test results.ronments. Testing in' both subgroups of

Category III is appropriate for a dosimeter used in For each dosimeter type, the retest sequence is as
-

follows:both plutonium and nonplutonium environments -
with significant x ray fields. Different dose inter- 1. Cateso.'es I and II - When a contractor.

pretation algorithms may be used for tests in both high-dose categories and the
Categories IIIA and IIIB if they are the same ones test result is not satisfactory in one or
used to estimate the occupational doses. both, retesting in both is required. When a

The beta particle categories are for general beta contractor tests in only one high-dose cate-
environments (#Sr/#Y and *TI point sources- gory and the test result is not satisfactory.4

Category VA), environments containing uranium retesting in that category is required.
sources (slab uranium-Category VB), and envi- Whenever the test result is not satisfactory
tonments having predominantly high-energy or for a high-dose category, retesting in the
low energy betas (a "Sr/#Y or a *TI point corresponding protection level category
source-Category VC). The sources in (111 or IV)is also required.
Category VA have energy spectra suitable for an 2. Categories Ill, IV, V, VI, and VII - When a
energy response test for beta fields. According to contractor tests in three or fewer protec-
Reference 19, an energy response test may include tion level categories and the test result is

13?Pm, *TI, and "Sr/#Y sources. These are con- not satisfactory in one of these, the con-
tained in the ISO series I sources, designed for tractor must retest in all of them. A second
dose rate uniformity over large areas. The case occurs when a contractor tests in more
Category VB source may be preferable in a dosime- than three protection level categories, and
try system designed to monitor uranium fields the test result is not satisfactory in one of
when a similar source is routinely used for beta these tests. Then the contractor must retest
dose standardization. in that category and in two additional

10
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! protection level categories for which their 3. Select and trace the history of a sample
performance was satisfactory. The con : batch of dosimeters from when the dosim-

' - tractor will not know which two additional eters are received to the time a dose report
categories are chosen. Finally, when per- is issued.
formance is not satisfactory in two or more 4. Thoroughly review the contractor's 'per.

'

,

L protection level categories, retesting is formance test results.
7

required in all protection level categories 5. Review the contractor's quality assurance
j for which accreditation is sought. documentation.
'

6. Examine technicians' notebooks for-
| records about the selected group of dosim-

! 4.3 Onsite Assessment eters.
7. Check dosimeter identification and track-

f
_

_

ing procedures.
I To become accredited, a contractor must demon- 8. Determine if the appropriate environmen- ,

! strate the ability to conduct a credible personnel tal conditions are maintained.

! dosimetry program. For initial accreditation, an 9. Examine copies of completed reports.

| onsite visit is required after the performance testing 10. Evaluate documentation.
.

i has been satisfactorily completed. This visit shall 11. Evaluate technical aspects. These
; assess the quality assurance, documentation, and include: personnel training and compe-

technical aspects of the personnel dosimetry pro- tency, facilities and equipment, equipmenti

| gram. Appendix B contains the assessment crite- ' calibration and maintenance, and record-

| ria. Assessors may use them with considerable keeping syster.is.

; latitude according to their experience and as the 12. Conduct a close-out meeting with manage-
j unique conditions at each processing facility may ment and supervisory personnel to explain
i dictate. The onsite assessment is repeated at least their fm' dms: and to clarify the contractor's

every two years. responsibilities.' * '

'IWo assessors are assigned to visit each facility. 13. Leave a copy of their reports with the con.-

. Assignments are based on how well the assessors' tractor.

] individual experience matches the type of process- 14. Conduct monitoring visits between the
j ing to be assessed. Assignments also are made to bienmal assessments.
: avoid conflicts of interest. The contractor is told of

[ the assignments and has the right to appeal the 'The following subsections discuss some of these
; assignment of an assessor to the Performance Eval- activities. Subsections 4.3.1 through 4.3.3 provide a

.

untion Program Administrator. If the contractor general overview of the program elements assessors.

j and the Program Administrator cannot agree on an are likely to consuler important components of a sat-
assessor, they may ask the Appeals Board to resolve isfactory dosametry program. Subsections 4.3.4F

the difference. When the assessors have been through 4.3.6 discuss the close-out meeting, proce-
assigned. the Program Administrator contacts th'e dures for correcting deficiencies, and monitoring !
contractor to arrange a mutually agreeable date for visits.
the visit. The field office is notified of the dates of

'

the site visit. The time needed to conduct an onsite 4.3.1 Quality Assurance Program. The key to a
visit varies. A two-man team typically requires two properly functioning ~ organization is an ongoing ;

to three days. quality assurance (QA) program. A QA program is '

The assessors: an orgardzation's internal system of procedures and
practics to ensure the quality control of its services'.

1. Begin the visit by meeting with the man. A QA manual should document this program. 'Ib
agement and the supervisory personnel qualify for accreditation, a contractor must demon-
responsible for the dosimetry activities for strate its QA program during the onsite visit. Crite-
which accreditation is being sought. The ria for the QA program are contained in
assessors acquaint management with the Appendix B.
assessment process and set the agenda for
the visit. 4.3.2 Documentation. A contractor must have

2. Evaluate the contractor's quality assur- up-to-date documentation thoroughly describing all
ance system. of its significant procedures and practices. These

11
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Dosimeter calibration 'ehniques and pro-written descriptions should contain such items *

as: (a) personnel 5-
' --= and responsibilities, cedures, including traceability paths

(b) a system for maintaining necessary records,'

(c) operating procedures, (d) procedures to employ Asport/M
in.the owns of unusual or naastandmed circum-

Data handling and reportingestances, and (e)scheduHag. h MM
* Actions to be taken when variations in test

i should cour at least these topics.
dataindicate a problem.

koonnef

4.3.3 Technical Adequacy. Contractors must
,

-

,g. _ ,

ensure employees do their jobs well by having ade .
/posidon description fw all dosimeter- quate procedures for training and utairing employ-

*

P''**"I"8
_

I P8''""- - ees. Contractors must also provide adequate
8"""'I equipment, facilities, and maintenance procedures.
Procedures for training personnel*

Assmance of personnelcanpaency 4.3.3.1 1%raonnel Daining. The contractor must
*

ensure each new staff member is trained for the proc-W essms duties assigned. 'Ihe competency of staff
members should be verified and documented annu-

Processing *tuipment inwntory, including ally. In addition, all staff members should be*

radiation sources used for calibration retrained when prac*esing equipment and protocols
Practices for processms-equipment calibra- are changed or when the staff members are assigned*

tion, wrification, and malat*aaar* new responsibilities.
A test plan (processing protocol) for the Each staff memher must receiw (or have had)*

conduct of the perfonnance tests for each traming for the assigned duties through on-the-job
dosimeter design pro.:.esed training, formal classroom sessions, or a technician
Instructions for operating all piecessms certifwation program. This training should be docu-*

equip ===t, including instructions for per- mented in the personnel file,
forming operational quality assurance
checks 4.3.2.2 Personnel Competency. The eachaical

director of the personnel damimetry program should

Doolmeests be a professional experienced in applied radiation
dosimetry. He/she should be knowledgeable in the

on=am.t. modess and emigo specifications densa and operation of the da=i=**ry symem(s) cur-.

3, p,- criteria for incoming da=i=,,, ratly utahsed. 'Ihis indsvidual should' haw the tech-.

holders and materials nical competence to establish any required

Procedures'for handhng and storing sensi. W pmgrams. Heh M & W h*
superviewy capabdity to diact the wwk of profes-

tive dosimeter components and materials
7 ""*'Assembly / disassembly techniques for all*

technical director may be responsible for the quality
aMWan 8 pmgramE nm, WMW @

Procedures for periodic checks of in-service*
to another individual. This person should have4

"''"' knowledge and experience in quality assurance. He/
Identification and tracking of dosimeters she will communicate directly to the technical dinc-

*

Pmceduru fe handitas and stwing in- tor and other organizational management, if a
*

service dosianmers
,

- second individual has responsibility for the QA pro.
* . Actions to repair or replace damaged gram, the description for that position should be

dosimeters neluded in the organization description. There
'

should be enough trained staff members to provide
CmMwtion program continuity..

In addition to providing for staff training, the
Relationship (s) between dosimeter calibra- technical director must annually evaluate the compe-*

tions and field spectra tency of each staff member authorized to perform

.

12.
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dosimeter . evaluations. These staff evaluations able means being able to show that appropriate doc-
;

1 should be available for review. umented actions were taken to compare (either

: The DOELAP Perforna.nce Evaluation Program directly or indirectly) a reference standard with a
~

!- Admimstrator must be informed of any organua. national standard.
| tional or personnel changes that could affect the per- The transfer standards used and the environmen-

! formance of the contractor's dosimetry program. tal conditions at the time of calibration must be doc- -
Changes such as technical supervision or responsi- umented for all calibrations. Calibration records

3

i bility for quality assurance program should be must be made available for iv-+ tan during the

reported to this Admimstrator within 60 calendar assessors' onsite visit. The traceability of the refer- )'

; days of the change, ence standards used are verified at that time. ;
1

| 4.3.3.3 FaclBties and Equipment. The contrac- 4.3.3.5 Recordkeeping. The contractor must ,

i tor or dosimeter processor must have facilities and maintain functional records 'on the dosimary sys- !

j equipment adequate to perform the type (s) of proc- tem. This means the records should be easily accessi- )
|. ensing for which it claims capability. Proper shield- ble, in some logical order, and complete. Records !

!
I ing should be provided to protect areas from covering the following items are required and are
j unwanted radiation, and environmental controls reviewed during the onsite visit:
4 should be maintained. The equipment should
j include adequate processing equipment and radia- Staff training dates and results*

|
tion sources, if properly calibrated (NBS-traceable) Staff compaency review*

; laboratory-standard equipment for determirung Processing-equipment calibration and*
: dose equivalent is not available, the contractor maintenance

should have access to the services of a competent .- Data used to develop dosunaw processing
calibration laboratory. algorithms

Adequate backup equipment or systems for key Resuhs of inspection of incoming dosime-a

processing steps should be available for use in the ta matwials 1

event the primary systems fail. The backup system Loss of process ng act vities*

could be arranging for the services of another DOE- Results of internal and external equipment*

accredited contractor on an emergency basis, checks, measurement quality assurance.
programs, audits, etc.
Performance test data and reports*4.3.3.4 Equipment Maintenance and CeNbre-
'nacking and logging dosameters.*tion. The contractor must maintain a preventive

maintenance program for equipment used to process
dosimeters and to perform quality control checks. Processing-equipment calibration (or verifica-

When equipment-used for measurement, dosime- tien) records should include the following: equip-

ter processing, or quality control-is inherently sub . ment name or description; model, style, or ;erial

ject to change due to use or the passage of time, it number; manufacturer; notation of all equipment

must be calibrated periodically. Calibration is com- variables requiring calibration or verification; the !

paring the equipment with a reference standard. range of calibration / verification; the resolution of |

This companson determines the performance of a the instrument and its allowable error; calibration or i

measuring instrument or the output of a radiation verification date and schedule; date and result oflast !

source with sufficient accuracy, calibration; identity of the laboratory individual or

The proper performance of the dosimetry proc- external service responsible for calibration; source

essing system must be verified periodically. Dosime- of reference standard and traceability.

ters irradiated in well-characterued radiation fields
Dosimeter-tracking and -logging records should

trace the movement of each dosimeter through theare used for this purpose.
Either the contractor or an external calibration processing facility, from its receipt through all the

service should calibrate equipment or the dosimetry tests performed to the rmalreport.

system and characterize radiation fields. All calibra-
The final dose report the contractor developed for

tions and characterizations must be performed using the permanent record should include or reference the

reference standards traceable to NBS national stand-
location of the following.

ardsl8 r to standards maintained by an equivalento
Name and address of contractorforeign national standards authority. Being trace- *

13



~ ~ - --- ~ -- --- . - . - - - - - _ . - _ - . _ - _ ____ _ - - _-

,

d
. .

.

+

*- Ptrtinent dates and identification of dosim- visits may occur for cause or on a randem basis.

ing processoridentification codes ~
These visits may serve to verify reponed changes ineter, including contractor and correspond.
the contractor's processing facilities and/or opera-

Description and identification of the ; tions. The visits may also aplore possible reasons*

dosunete-and/or elements for poor performance in proficiency testing; The
An explanation of any. deviation from the scope of a monitoring visit may range from checking*

protocol routinely used in processing a few dreignated items to making a complete review.
dosimeters that may affect the reported

" 4.4 Granting Accreditation:
d

* Identification of anomalies
Signature of or a reference to the person When the technical evaluation has been com.*

having i+W responsibility . pleted or at the end of the accreditation period, the
* All additional items identified in the con- Performance Evaluation Program Administrator

tractor's test plan. prepares an administrative report and recommenda-
tion for the DOE Headquarters DOELAP Adminis-
trator and the Oversight Board. The Board evaluates

- 4.3.4 Close-Out Meeting. ' At the conclusion of the report and recommendation and proposes one of
the visit, the assessors will discuss their observations two options:
with appropriate members of management and

,

identify any findings or deficiencies. A written sum- Accreditation - The HQ DOELAP*

mary of any deficiencies discussed is left with the Administrator completes the accreditation
contractor's authorized representative. The asses- process by issuing a certificate of accredita-
sors forward the assessment forms and the written tion to the contractor.
summary to the DOELAP Performance Evaluation Remedial Action Required - De contrac-*

Program Administrator for use in the technical eval. tor is notified that remedial action is.

uation. The contractor is requested to forward required and of the reason (s) for the reme-
- within 30 days a written plan for resolving identified dial action. The contractor must immedi-
deficiencies. This plan should be sent through the ately identify and implement a remedial
field office to the Performance Evaluation Program action plan within 45 days of receiving the
Administrator. notification. This' plan is sent to the HQ.

DOELAP Administrator through the DOE
4.3.5 Deficiencies. Deficienciesidentified during field office with a copy to the Performance
the initir.1 onsite visit may require some time to cor- Evaluatic Program Administrator. A con-
rect. Dese corrections must be completed before tractor may request an Appeals Board
accreditation is granted. Deficiencies noted during review.
subsequent bienmal onsite assessments of an accred-
ited contractor should be corrected within 60 days of Dosimetry systems may be partially accredited if a
the close-out meeting. If a contractor disagrees with system is demonstrated to be satisfactory in a partic-
a past of the assessors' findmss, the contractor may ular subset of the DOELAP irradiation categories.
request that the Performance Evaluation Program If a system has not satisfactorily demonstrated com-'

Administrator review and reverse the findings in pliance with the test criterion in a particular subset4

question. A further appeal may be directed in writ- of categories and if a remedial action plan is initi-
ing to the Appeals Board if the assessors' findt gs ated, the accreditation process may continue in all
are upheld. When out-of. calibration apparatus is other categories.
cited, the apparatus should not be used until correc- The contractor has the responsibility to inform

#

tive action has been completed. Any deficiencies the Performance Evaluation Program Administra:or
noted for corrective action are reviewed during sub- whenever any changes are made in desimeters or
sequent onsite visits and technical evaluations. processing techniques. The contractor must provide

evidence supporting a conclusion that the system is
4.3.6 Monitoring Visits. in addition to regularly technically equivalent to the accredited system. The
scheduled onsite assessments, assessors may be Performance Evaluation Program Administrator
assigned to make monitoring visits at any time dur- with the Oversight Board's approval makes a tieter-
ing the two-year accreditation period. Monitoring mination of technical equivalence. If they decide the

14

.- . - - - -.



-. . .-. . . ~ . - _ - . . ~ .. - - . ~ . . .- ~.- .-

,
, ,

4
.

.
. ,

J

. ,

changed dosimeters or techniques are not technl. The Performance Evaluation Program Adminis-
cally equivalent, the accreditation does not cover trator will recommend approval or disapproval.a

| the dosimeters or techniques. They must be fully The justification with the recommendation is for-
evaluated and/or demonstrate a satisfactory warded to the Oversight Board for action. The -'

- dosimeter performance in accordance with . contractor may request a review of the results by
DOELAP requirements before they are covered. the Appeals Board, if the current dosimetry sys.

If a change in the type or quality of radiation tem is not adequate, the contractor may: (a) apply-

fields occurs, or is anticipated, the contractor to accredit either the current system, a new sys.4

shall inform the Performance Evaluation Program tem, or a supplemental system including the new -
.

; Administrator. The contractor shall also justify radiation field (s), or (b) obtain dosimetry services
- either that the existing accreditation is adequate, from a DOE contractor currently accredited for

: or that additional accreditation testing is required. the radiation field (s) involved.
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5. EXCEPTIONS

DOELAP excepts some B-Clause contractors contracts). In these cases, the B-Clause contrac-
from these requirements. These B-Clause con- tor may choose to obtain accreditation from
tractors do not perform in house dosimetry and either DOELAP or NVLAP. Field offices may
do not routinely report significant doses apply for additional exceptions to the
received by personnel (e.g., small university HQ DOELAP Administrator.
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APPENDIX A
|
I DEPARTMENT OF ENERGY
[ APPLICATION FOR ACCREDITATION IN PERSONNEL DOSIMETRY
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APPENDIX A

DEPARTMENT OF ENERGY
APPLICATION FOR ACCREDITATION IN PERSONNEL DOSIMETRY

1. DOE site or facility
-

2. DOE Field Office

3. Other DOE facilities using your personnel dosimetry services (specify dosimeter designs and applicable

categories required).

,

- ,

l

I
*

4. Vendor identification,if outside vendor used:

I
.

I

l
I

5. Name of authorized representative of management .or DOELAP accreditation
)

|

.Name

Title

.

Department

Contractor

Address
Street or P.O. Box Cit y State Zip Code

Thiephone

21
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6. List all dosimeters, by name and model number, for which accreditation is sought and place an (x)
under each dosimeter listed, opposite the appropriate category (see DOELAP Handbook and DOE
Standard for a detailed explanation of each category).

Dosimeter Designation
Category

1. Iow-Energy Photon (High Dose)a

bII. High-Energy Photon (High Dose)

IIIA. Iow Energy Photon

IIIB. Iow-Energy Photon (Plutonium)

IV. High-Energy Photon

VA. Beta

VB. Beta (Uranium) )
s

!
VC. Beta (Special)C

VI. Neutrond

a. Automatically entered if entered in Category IIIA or IllB.

b. Automatically entered if entered in Category IV.

c. Please specify whether a high energy beta source ("Sr/*Y) or a low energy beta source (MI) more nearly approximates the
beta spectra of your facility.

i

I
d. Please specify one or both of the neutron sources. Use only the source (s) that more closely represent the energy spectra found
in the occupational environments covered by your service. If the energy spectra vary significantly. both sources may be necessary.

.

22
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NOTE: If a dosimeter is emered in two or more single categories (Ill VI), it is automatically entered
| into all of the appropriate mixture categories (VII). A comb! nation dosimeter with physically separate
*

parts should be listed as one dosimeter. A separate neutron dosimeter should be considered part of a
general beta gamma-neutron dosimeter and submitted together with the beta-gamma dosimeter to the;.~

' neutron / photon mixture categories. The Performance Evaluation Program Administrator willinform
,

'

you of the required number of dosimeters to be submitted for each of the three irradiation periods.

7. Which of the dosimeters listed in the table above are currently in use? Planned for future use? Under
study? (No additionalinformation is required for dosimeters under study.),

8. For each dosimeter listed in the preceding table, describe important design features, including: type of
' dosimeter material, type of badge or dosimeter holder used, dosimeter placement inside the holder,
and type and arrangement of absorbers. Diagrams are helpful. (Proprietary information should not be,

| L included.)
1

3 9. For each dosimetry system listed in the table, attach a short statement to justify not seeking
i accreditation in any of the listed categories. -

i
.

.

-

10. For each dosimeter, state whether it is processed in-house, in a commercial laboratory, or in another;

government facility. -

|
'

11. Describe in-house dosimeter processmg, meluding readout apparatus and procedures and protocols for
.

; the handling, storage, and preparation of dosimeters. Indicate whether processing is manual or
automatic. Indicate procedures that may differ for different categories.*

12. If an angular dependence study of dosimeter performance and a determination of the lower limit of
j detectability have been performed, results should be included with this application. If not, results will
j be required prior to the granting of accreditation (see DOE Standard for the Performance Testing of
'

Personnel Dosimetry Systems).
s

b 13.' 'If field calibrations of dosimeters are used to determine occupational exposures, the' dosimeter
calibration documentation for each field type should be included with this application. i

!

_I hereby authorize this application and attest that all statements made are true, complete, and correct to
the best of my knowledge and belief and are made in good faith.

Authorized Representative:

Printed Name

Signature

Title

Date

By authorizing this application you affirm that you are aware that if accreditation is granted to your
organization, the accreditation applies to dosimetry processing-services using the specific dosimeter |
models/ types in the categories requested and using the processing techniques that were used to demonstrate !
satisfactory performance in accordance with the DOE Standard. You will be expected to use the same I
dosimeter (s) and techniques in the normal processing activities you perform.

23 j,



___ _ _ _ . . _ _ . _ . ___ ._. _ _ _ _ . ._ .__ _ _ . _ . . _ . _ _ _ _ . . _ _ _ . _ _ _ _ , _ _ _ - .
_

. .

,

,

>,

.

;

if any changes are made or deviations occur in these dosimeters or techniques, it will be the responsibility
of your organization to provide evidence that such changes lead to results that are technically equivalent to
the accredited processing activities. Determination of technical equivalence will be made by the DOE
Oversight Board.

If the changes or deviations to the dosimeters or processing techniques are not considered to provide
.

results that are technically equivalent, the new dosimeters and/or techniques will not be covered by the
accreditation until they have been fully evaluated and/or their performance has been demonstrated in

accordance with the DOE Standard.
.

In authorizing this application you declare that you commit the applicant contractor to:

. Be examined and audited, initially and on a continuing basis during the accreditation period*

Permit the onsite assessors to review and examine records or other documents required by thea

DOELAP Handbook

. Maintain compliance with applicable handbook criteria*

Participate in proficiency testing programs that may be required for maintaining accreditation.*

Field Office Review: (to be completed before application is submitted)

.

Printed Name

Signature

Title

Date

1

|.

|

e

!
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1 APPENDIX B
!-

| CRITERIA FOR ONSITE ASSESSMENT

.

j The site assessors are given considerable latitude 9. An independent organizational relationship
in evaluating a contractor's_ personnel dosimetry must exist between dosimeter processing and
program. 'Ib help each contractor receive a fair other contractor activities.

4 assessment, the ===anars are provided with this list 10. A designated individual must exercise the
: of criteria covering the main points of a good pro- authority to assign processing tasks and to
f - gram, ensure timely dosimeter processing.

11. The responsibility for major equipment main-.

! tenance, calibration, and servicing major
I 0808N! equipment must be clearly assigned.

|~ 12. Assigned staff members must be knowledge-

|
able about dosimeter processing equipment

} The contractor shall have the latest versions of and competent in performing assigned process-

the processing protocols, dosimeter specifications, ing tasks.

;~ quality assurance manual, and other related docu. 13. The QA manual must describe practices for

; ments (equipment manufacturer instructions, etc.) ensuring staff member competency,

available at the facility. The latest version of these 14. The QA manual must describe the training

.

documents must be itsed in conducting all routine program to prepare staff members to conduct

processing. processing protocols.'

j 15. The QA manual must have provisions for
retraining assigned staff members when proto-*

| Pomonnel cols are revised.
16. The competency of staff members should be

verified annually, through one or both of these
"" '

i 1. The functional organization must be consis- Observation of the conduct of processing*

! tent with the current organizational chart for protocols by techmcally qualified individ-
I~ the personnel dos.imetry program.i " * '
I 2. The qualifications of the individual who has Written examination based on the process-e

technical responsibility fo'r the personnel
dos met must be consistent with the

17. A ord he tes and findings of compe-
tency reviews must be available for review.

[ 3. The individual who has technical responsibility
18. Specialized skills required to conduct all proc-

; must generally exhibit adequate technical essing protocols must be documented. The
knowledge and management control for per-.'

training program for individuals who conduct
sonnel dosimetry.'

the protocols must include these skills. In addi -4. The individual who has technical responsibility
tion, the traming must include:.

must ensure all dosimetry data are approved.
A period of close supervision until compe-*

: 5. The qualifications of the individual responsi.
tency is demonstrated

ble for personnel dosimetry quality asse:aance
A mechanism to evaluate and inform staff' *

(QA) must be consistent with the position members of the adequacy of their per.
i description. formance in conducting ass,gned process-i1

.

6. The responsibility for maintaining and revising
ing protocols

| the QA manual must be clearly assigned. A mechanism to retrain periodically and to*
i 7. All personnel dosimetry program staff mem-

correct any deficiencies in performance
I bers must be familiar with and implement the

beween the retrainings.
documented quality control program.

' 8. Communication between technical and super. 19. Agreement between assigned processing4

responsibilities and the technical areasvisory staff members must be adequate.,

;-
4
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addressed in the training program must be 11. Calibration and verification records for major |

apparent, equipment used in dosimetry processing must
20. A record of training courses completed by each include i

staff member must be available for review. * Equipment name or description
,

Manufacturer's name !
*

Model, style, serial number, or other iden- !
*

Equipment and Facilities tifying mark
~

* Identification of all equipment variables
requiring calibration or verification -1

1. A list and description of the facilities and Range of dose measurements for calibra-*

equipment used in all the processing protocols tions
Allowable error (taking into considerationfor which accreditation is requested must be *

available in the laboratory. The list allows the instrument tolerance) to coincide with the
facilities and equipment to be correlated with requirements of each processing protocol

Schedule for periodic calibrations, includ-*calibration records.
2. Dosimetry readout eq'uipment appropriate fo- ing calibration / verification date

* Date and result of last calibration /the dosimetry system must be available.
- 3. When an annealing oven oc furnace is neces. verification, including asses <ed uncer-

sary, it must be reserved stricth for dosimeter tainty of measurement
Identification of staff membec or position*annealing.

4. There must be a method for securing and main- responsible for equipment calibration, or

taining the resources required for the process- identity of external service performing cal-
ibrationing activities for which accreditttion is

reque d. Identity of reference standard and how the*

5. Procedures should be established to bring individual dosimetry data relate to
backup equipment into routine service, repair national standards or to nationally

4

equipmen; on a rapid-response basis, and/or .

accepted measurement systems.

use the services of another DOELAP. 12. The calibration of equipment must be verified
,

at regular intervals. These intervals are deter. >

accredited contractor. Such procedures ensure
mined by equipment type, manufacturing

continuity of service when personnel or dosi- specWations, acandated staEty data, or
metry systems fail to perform within the con-

s me ther reasonable plan. In all cases, the.
. trollimits. processor must demonstrate the reliability of .

6. Dos.imetry processing equipment must be iden-
the measurements performed.

tified well enough to permit correlation with 13. Duties are assigned for all processing equip-
calibration records. ment maintenance and for routinely verifying

7. Adequate controls must be in place to ensure all squipment is in proper working order.
.

equipment performance at the levels of preci-
sion and accuracy the contractor defined in
each processing protocol. The operating proce- Quality Assurance

- dures to be implemented when the equipment
fails to rrat these criteria must be docu-
mented. 1. Technicians must be familiar with and imple.

8. To help evaluate the stability of equipment per- ment the documented quality control progra:m.
formance, records of preventive maintenance 2. The, quality control program must be orga-
and repairs must be available for each piece of nized to assess the variability of test results
processing equipment. among staff members.

9. Service contracts or an in-house capability to 3. The supervisor must examine audit results.
maintain equipment and stock parts must be Action must be taken to correct any deficien-
adequate to ensure continuity of equipment cies,
operation. 4. Records of the laboratory's participation in

10. Environmental parameters in the processing intercomparison programs or external mea-
facility, including background radiation, must surement assurance programs must be consist-
be measured and recorded, ent with practices defined in the QA manual.

28
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5. If processing is conducted in multiple locations - 7. Documented procedures must be used to ver-
within the processor's facility, the processor ify: '

must perform comparative tests to assess the Filter materials are consistent with the*

consistency of dosimetry data.
.

dosimeter design
6. The documented QA system -must clearly Filters are properly placed in dosimeters.*

describe re:ords kept and practices followed. 8. A procedure must be established to verify
These records and practices must cover the dosimeter holders meet required specifica-
process from the point of dosimeter receipt tions,

,

through to the final delivery of data to the user. 9. The QA manual must document procedures |

7. Records of any deviation from the use of docu- for handling dosimeters before they are issuedi !

mented processing procedures, equipment, or 10. Dosimeters placed in service must be checked |

facilities must be kept to show no degradation according to a defined schedule or frequency to
'

of performance occurred. ensure all necessary components are in place.
8. The QA program must incorporate external 11. A screening procedure must be used to ensure

checks, including: that dosimetry materials (sensitive elements)
* Processing controls (e.g., light source are consistent with the dosimeter design. The

: readings, microprocessor controls) procedure must include phosphor type and
i

* Blind audit dosimeters sensitivity. |
'e Unexposed dosimeters. 12. The identification system must be adequate to !

9. A comprehensive record of processing activi-~ ensure the correct identification of both
ties (i.e., a dated log) must be maintained. This demountable (nonfixed) and fixed thermolu-
record must contain sufficient identification to minescent (TL) elements. The system must
allow correlation with calibration / verification also identify the association of each TL ele- 1

- and control system records. This record must' ment with a position or filter in the dosimeter. |
be available for inspection in the processor's 13. The same dosimeter type or model and sensi- I

facility. tive elements used during proficiency testing
must be used to assess occupational exposures.

14. Information available concerning processed
Dosimeters . dosimeters should include:

,

Radiation type*

Dose definition (terminology)
. .

*

Responsibility for handling the dose of -General Criteria *

record
Calibration procedures used in dose deter-1. Practices for receiving, handling, and storing *

dosimeters must be consistent with provisions mination ;
*

Quality controlin the QA manual. *

Special processing procedures to be used as2. A positive system for identifying and tracking *

all dosimeters must be in use, part of the dosimetry service
Directions for handling and using back-3. A satisfactory acceptance criterion for all *

dosimetry material must be established. The ground control dosimeters
Identifying anomalies noted during pro- -!criteria must be documented in the QA man- *

'

ual. cessing.

4. Sufficient information must be contained in 15. A person must be assigned responsibility for ,

!the dosimeter identification code to allow cor- the receipt of in-service and background con-
relation with the record system used in process- trol dosimeters. There must also be a proced re

ing. to cover this. The procedure must include:
The individual dosimeter identificauon,5. The desimetry system documentation must *

include a design specification. The specifica- the dosimeter type, and the appropriate
tion must show the minimum and maximum processing protocol to be followed

Identifying and coding internal and exter-exposure level the dosimeter can record during *

. routine processing. . nal control dosimeters*

A mechanism for tracking an individual^

6. ' A procedure for checking the proper assembly *

of dosimeter cards and/or film packets must be dosimeter and/or sensitive element
documented. through the processing cycle

29
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A mechanism for identifying dosimeters Annealing cycle*- *

Recognition and resolution of equipmentthat have not been returned by clients for *

processing failure.
* A method for screening dosimeters or TL 7. Procedures for loading and unloading the TL

elements for significant contamination - reader must be implemented as documented.
prior to readout 8. The processing protocol must include review .
A method for identifying mishandled ing selected dosimetry data during the readout*

background control dosimeters. cycle.>

16. The location of dosimeters within the labora- 9. Before they are issued TLDs or phosphors
tory must be documented. must be subject to an adequate annealing

17. Environmental parameters, including back- cycle. The annealing cycle must be reproduc.
ground radiation, ritust be monitored in dosi- ible regarding time, temperature, cooling rate,
meter storage areas to ensure adequate storage humidity, and light.
conditions. 10. Background readings must be checked accord-

ing to an established procedure before TLDs
Thermoluminescence Dosimeters (TLDs) are issued. 3

11. Precautions must be taken to minimize the
1. Equipment for reading out and annealing TL exposure of light-sensitive TL materials to

elements must be appropriate for the system. light.
2. A written procedure must exist and responsibil- 12. Precautions must be taken to avoid the con-

ity must be designated for establishing and tamination of TL elements (e.g., by chalk,
checking appropriate instrumentation operat- dust, grease, or any radioactive material).
ing conditions. This check may include the fol- 13. Loading sensitive elements must be carried out
lowing: in a well-defined order. Loading procedures*

Reproducible positioning of the TL cle- must prevent confusion in handling visually-*

ment in the reader similar elements of different TL materials and
Stabilization against voltage change or contamination of TL material in powder form,*

drift in dark current when applicable 14. Tb prevent damage or unknown exposure dur-
Reproducible heating cycle that ensures ing transit, TLDs must be suitably packaged*

readout of a consistent fraction of relevant for issue to users,
stored energy 15. TL material fading under normal conditions
Glow curve o rtput must be documented and accounted for over*

Inert gas purains the period o intended use.r*

Digital readout. 16. The TL material for each. dosimeter type or*

3. A method for removing sensitive elements model must be capable of withstanding heat
from the dosimeter case must be documented treatment required in the dosimetry process.
and implemented. The method must preclude
losing information from the sensitive element. Film Dosimeters

4. The operation and stability of TLD readers
must be checked at least daily using pre- 1. An acceptance procedure must be in place to
exposed dosimeters or light sources. Records verify film as received meets the manufactur-
must indicate that no dose measurements are er's specifications, it must further verify the
made until equipment conditions have stabi- film's expiration date is beyond the anticipated
lized. time of use and processing.

5. Sufficient measurements must have been made 2. Equipment, facilities, and materials must be
to establish the relationship between the TL adequate to support the film processing opera-
emission-dose characteristics and the conver- tions for which accreditation has been
sion factor. The conversion factor is used to requested,
convert instrument reading to dose equivalent. 3. Film processing darkroom (s) must be

6. Tbchnicians must understand operating condi- temperature controlled and have properly
tions and critical functions of TLD processing installed safelights. They must either use incan-

,

equipment, including: descent lights or be able to demonstrate nonin-
* Heating / temperature cycle candescent lights do not affect the dosimeter

Inert-gas purging results.*
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4. Safelights used in darkrooms must be tested at 15. As a minimum, the contractor must follow the
'

prescribed intervals. Testing shall measure the film menufacturer's recommendations when"

fog level of exposed films. Exposure shall be at adopting chemistry and processing conditions
the normal working distance from the safe- in the processing protocols.;

1 lights for a period comparable to the maximum 16. Before it is issued, film must be stored -
) processing time. unopened. The storage location must be cool,

3 ' Precautions must be taken to prevent acciden- dry, free from chemical vapors or other delete-
'

3 tally exposing the films to light while they are rious agents, and have low background radia-
being processed. tion,.

j 6J Processing chemicals must be dated and prop- 17. Film must be current, it must be stored so as to
erly stored. A procedure must exist for their reduce buildup of density due to natural back-,

' disposal when their shelf life expires. ground radiation and/or deterioration with
i 7. "Thnks and equipment that hold or are exposed

, , , ,

[ to processing solutions must be chemically 18. Before film is issued, its emulsion lot number
mut.

. must be noted and each lot must be tested.8. The equipment must be capable of measuring
Testing shall check that the fog level, dose den-

film densities equivalent to an optical density
sity, and spectral characteristics are satisfac-

of 0.01 to 5. Resolution sha!! be t 10% or
'

twy.10.01 density units, whichever is greater, and
j the equipment must be adequate to support the 19. To prevent damage or unknown exposure dur- t

wakload, ing transit, film dosameters must be suitably

5 9. Records must demonstrate the accuracy and packaged for issue to users.

reliability of allinstruments used to determine 20. Records must show that temperatures and4

i the gross density of specimen,and control times for development, stop bath, fixing,
films. washing, and drying are reproducible and con-

! Densitometer performance must be sistent with processing protocols.*

checked for consistency before use. 21. Developer / fixer solutions must be kept covered,

I * Densitometers must be calibrated at the to reduce oxidation and exclude contamina-

i most frequent of these three intervals: tion.
As the manufacturer recommends 22. During development, the developing solution-

! - Biannually must be agitated to provide for the uniform
As directed in the processing protocol. development of all film.-

10. Films must be removed in the darkroom and 23. Procedures must be documented and followed
; loaded in identifiable order in film racks for to allow the appropriate time lapse between
! processing. preparing developer and fixer solutions and
j- 11. Through quality control films, the dose density using them. They must also document and fol-
J characteristics of each film emulsion batch low the time lapse for discarding or replenish.
| must be established. A known relationship ing these solutions according to how long they

with the master algorithm for the dosimeter are used or how many films are processed,,

j. model must also be established. 24. If a stop bath is used, procedures must be doc-
1 12. Quality control films of the same emulsion lot umented and followed for using and renewing

must be included in each processed batch. The it.
: quality control films should be exposed to 25. Fixing procedures must be documented. They

known doses that adequately check the shall be implemented according to the manu-
response curve of the dosimeter type. They facturer's recommendations.;

: must be positioned at the beginning and end of 26. Washing procedures after fixing must be as
; etch processing batch and at intervals as documented.
] de'ined in the processing protocol. 27. The temperature difference in adjacent pro-
i 13. At ieast two unexposed films of the same emul- cessing solutions must not exceed 3*C.

sian lot must be included m each processed 28. Records must indicate the apparatus used to-

batch.
dry film does not exceed the appropriate drying .

14. Process.ing control films must be verified as
temperatures. Drying temperatures must be,

j meetmg control Iimits before routine process-
documented in the processing protocol.,

< mg activities are imtiated.
<. i

a

#
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29. After processing, films must be stored so they allow correlation with calibration / verification
may be retrieved without damage to the emul- and control system records. This record must

sion. be available for inspection in the processor's

30. Films must be examined for nonuniform black- facility.
,

ening. A special measurement procedure must 4. When any deviation from using documented
be defined for those showing significant non- processing procedures, equipment, or facilities

uniform blackening. occurs, records must show performance

31. All measurements made must be recorded with remained satisfactory during the period in

film identification codes. which the deviation occurred.
32. "Itack detectors must be evaluated using optical * 5. The individual technically responsible for [

or counting equipment appropriate for the dosimetry processing or his/her assigned rep-

anticipated macro- or microscopic track resentative must give final approval of dosime-

dimension. try data. This person must also make decisions
regarding questionable data.

6. The algorithm must be satisfactorily docu-
Calibrat|On mented to indicate its validity for dose interpre-

tat n. mentadon must Mate
1. Calibration and verification practices for The algorithm was created and tested using*

dosimetry systems must be outlined in the QA fundamental data Gat am redevah,
manual. The manual must identify the calibra- The uncertainty analysis of the algorithm*

tion services, reference materials, and mea- characterizes the precision and accuracy of
,

surement assurance programs used, the dose iriterpretation to the dosimeter.
2. Dosimetry systems must be calibrated to Process controls were considered and doc-*

known doses from radioactive sources or umented 'vhen the algorithm was devel-
radiation-gener. ting machines. The calibra-
tion facility radiation fields must be measured attributes and limitations of the*

with calibrated instruments. Instrument cali- algorithm are documented.
brations must be traceable to national stand- 7. Computational models or algorithms for cal-
ards or based ci the measurement of activity culating dose from raw data must be adequate
of a source. In the latter case, the source must for the processor's dosimetry system.
be traceable to primary radiation standards. 8. All processing protocols must be audited to
Care must be taken to maintain a standard ensure no degradation of performance occurs.
* ""' I' ""'I' 9. Each processing protocol must provide for

3. Calibration protocols used must be appropr.i- interspersing quality control dosimeters. These
ate for the sources of radiation at the facility dosim m W a p@mid 6

tionship to the primary calibration dosimeters
4. The e ry of c or model of as fo s

dosimeter must be characterized by calibrating , ,9
each model for all appropriate radiation cate- the quality c ntr i d simeters..

gories. The dosimeter response must be deter-
f'# ' 8 "ust ndicate good reproducibil-*

mined over the exposure range for which it is to . sty for the .irradiat, ion method.
be used' Evaluation of the quality control data*

must be outside the control of the process-

Processing ing technician.
The contractor must have determined how*

1. The processing protocol must be documented frequently blank and quality control
in sufficient detail that it can be followed by a dosimeters shall be used. This determina-

competent technician, tion must be based upon the total number

2. All processing personnel must adhere to proc- of dosimeters processed, equipment stabil-

essing procedures defined in processing pioto- ity, the type of quality control checks used,

cols. or other suitable means.

3. A comprehensive record of processing activi- 10. The dose of quahty control dosimeters must be i

ties (i.e., a dated log) must be maintained. The determined either from measurements using a <

log must contain sufficient identification to transfer-standard quality instrument or by
1

!

)
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calibration from a source of known activity. 2. The dose report must include:
Instrument calibration and the activity of the Name and address of processor, if differ-*

;

source must be directly traceable to primary ent from contractor
standards. Name of contractor*

11. A procedure must exist for a detailed review of Pertinent dates and the identification of |
a

data produced between the last successful qual- dosimeters, including processor and con- i

ity control dosimeter and the first quality con- tractoridentificationcodes,if appropriate'
trol dosimeter failing to meet control limits. ,

An explanation of any deviation from rou-* '

12. Dose measurements must be identified and tine processing procedures if the deviation |
recorded at the time of measurement. could affect the reported dose |

13. The useful dose range for the dosimetry systm The signature of'or a reference to the per- )*

must be established and documented in each son having technical responsibility,
radiation category ofinterest.

14. Control limits to accept dose measurement
i

data from in-service dosimeters must be
;

defined and implemented. Testig15. The technical director or a designee must
review dosimeter data for anomalies befor,; i

reporting the dose.
1. Protocols for proficiency testing in accordance

with the DOE Standard must be defined. They
Reports must be consistent with routine processing pro-

cedures.

1. The QA manual must outline practices for 2. A written test plan for each radiation category
handling and resolving contested dosimetry for which accreditation is sought must be avail-
data and test reports. able to the processing staff.

l

|

.
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FOREWORD*

This standard is intended to be used in the Department of Energy Laboratory
Accreditation Program (DOELAP) for personnel dosimetry systems. It is based on
the-American National Standards Institute's (ANSI) Criteriafor Testing Arsonnel
Dosimetry hrformance, ANSI N13 ll 1983,1 recommendations made to DOE in
Guidelinesfor the Calibmtion ofA*rsonnelDosimeters, Pacific Notthwest Laboratory

2(PNL)-4515 and comments received during peer review by DOE and DOE contractor
personnel. The recommendations contained in PNL-4515 were. based on an
evaluation of ANSI N13.ll conducted for the Office of Nuclear Safety, DOE, by
PNL.3 arts of ANSI N13.Il that did not require modification were used essentially ,P
intact in this standard to maintain consistency with nationally recognized standards.

Modifications to this' standard have resulted from several DOE / DOE contractor:
reviews and a pilot testing session. An initial peer review by selected DOE and DOE *
contractor representatives on technical content was conducted in 1983. A review by .

DOE field offices, program offices, and contractors was conducted in mid 1984. A
pilot performance testing session sponsored by the Office of Nuclear Safety was '
conducted in early 1985 by the Radiological and Environmental Sciences Laboratory,
Idaho Falls.4 Results of the pilot test were reviewed in late 1985 by a DOE and DOE
contractor committee.

The DOE Laboratory Accreditation Program provides a structured means for
assuring the quality of personnel dosimetry performance. The program was initiated
and developed by the DOE Office of Nuclear Safety (Environment, Safety and
Health) to improve the quality of personnel dosimetry through (1) performance
testing, (2) dosimetry and calibration intercomparisons, and (3) applied research.

Participation in the program is required of all DOE and DOE contractor dosimetry
programs (DOE Order 5480 Series). Further information with respect to the

- requirements and administration of DOELAP program is provided in the
"Handbock. for the DOE Laboratory Accreditatfor, Program for Personnel
Dosimetry Systems" and the " Quality Assurance Manual fw the DOE Laboratory
Accreditation Program for Personnel Dosimetry Systems" (applicable to the
Performance Test Laboratory only).

Edward J. Vallario, Acting Director'

Radiological Controls Division
Office of Nuclear Safety
U.S. Department of Energy
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DEPARTMENT OF ENERGY
STANDARD FOR THE PERFORMANCE TESTING OF

PERSONNEL DOSIMETRY SYSTEMS
l

1. INTRODUCTION

1.1 Purpose ance criteria defined in section 3.1 shall be used to )
evaluate dosimeter performance at each reference |

This standard defines a set of reference perform, energy,

ance tests to help establish a uniform approach to Calibrations used for the evaluation of occupa-

personnel dosimetry. The purpose of the standard tional doses or dose equivalents may differ from

is to describe minimum levels of acceptable per. the reference calibrations. Where such differences '

formance and to provide procedures for the per, exist, the dosimeter's response per unit of delivered

formance testing of personnel dosimetry systems. dose (or dose equivalent) for the calibration appli-
cable to the occupational environment shall be |

determined relative t a reference calibration point.
|1.2 Scope

Determmations of calibrations specific to occupa- |

ti nal envir nments shall be documented.The standard applies only to personnel dosime-
A facility should not be required to comply with

,

try systems used for determimng whole-body dose
..

all portions of this standard if a technical basis for '

equivalent for the permanent record. The standard
exemption from identified categories is demon-

is applicable for dosimetry performed for health
strated*protection under controlled and uncontrolled con-

ditions (accident dosimetry). Tests for accident
dosimetry are approximately represented by the 1.4 Review |

high-dose categories. The performance testing |
includes categories for the determination of dose
equivalent (or absorbed dose) due to ionizing radia- The standard shall be reviewed and updated by
tion only. the Department of Energy (DOE) when considered

The standard also applies for specific energy necessary. Technological advances in both beta and
intervals. The approximate intervals are from net..ron personnel dosimetry practices may a.'.ow
15 kev to 2 MeV for photons, above 0.3 MeV strengthening of the performance specifications. In
(average energy) for beta particles, and from I kev addition, it may be desirable to broaden the scope
to 2 MeV for neutrons. of the standard.

Performance studies for angular dependence
(Section 3.3) and lower limit of detectability (Sec-
tion 3.4) are required one time only for each dosim- 1.5 Definitions
eter type submitted for evaluad t

NOTE: Performance tests for extremity dosime. The definitions for many of the terms used in this

try, thermal neutron dosimetry and high energy standard are given below:

neutron dosimetry are excluded from this scope.
These categories are planned for inclusion in future Absorbed Dose (D). The energy absorbed per
revisions of this standard. unit mass at a specified point. The special unit is

the rad. The SI unit is the gray (Gy).
1.3 Use 1 oy - 100 rad.

Reference calibration points for personnel
dosimetry systems, including energies, source spec- Accident Dosimetry. The determination of high
ifications and standard irradiation geometries are levels of absorbed dose resulting from uncontrolled
defined in sections 2.2,2.3, and 2.4. The perform- conditions.

I



, .-- -- - -- . . .-- - .-. . - . - - . - . . - - . . . -

,

\.

d

.

Accreditation. The process of evaluating a pro- Estimate of Uncertainty (E). The estimated frac.
gram which uses personnel dosimeters to measure, tional uncertainty of the delivered dose or dose
report, and record dose equivalents received by equivalent. The value excludes uncertainties associ-

4

radiation workers, ated with the exposure-to-dose-equivalent conver-
sion factors for photon irradiations, the
flux-t -dose equivalent conversion factor for neu-

Angular Dependence. The response of a dosim-
tron irradiations and the photon component of the'

eter as a function of angle ofincidence of the radia.
neutron irradiations. The testing laboratory calcu-'

tion detected compared to its response at normal
lates this value.

incidence (nonperpendicular incidence),
1

Exposure to Dose-Equivalent Conversion Fac- i

Applicant. A DOE or DOE laboratory contrac- tor for Photons (C,). The numerical quantity
l

tor facility which has submitted an application for that relates the exposure in air to the dose equiva.
DOELAP accreditation and is participating in the lent at a specified depth in a material of specified )accreditation process. The dosimetry processor geometry and composition. The C, factors change
may be the same as the applicant or may be under as a function of photon energy, material geometry
contract to the applicant to provide the processing (e.g., sphere, slab, or torso), and material composi-
service, tion (e.g., tissue-equivalent plastic, soft tissue

ignoring trace elements, or soft tissue including
BiasiB). The average of the performance quo . trace elements).

tients, P for n dosimeters, for a specified irradia-i
tion category and depth. Free-Fleid Dose Equivaletit. The dose equiva.

lent assigned for neutron irradiation as if it were

B=1fPi (1)
Performed in free space with no background due to
air and room scattering and no source asymmetry.5n

High-Dose Range. A performance test range
outside the normal operating range. Tests for acei-, ,

dent dosametry capability are conducted within this
m ent. The dosimeter calibration applicable only

'""8'to a particular occupational environment. These
~ calibrations are determined by comparing reference
measurements to dosimeter response measure. In-Phantom Dose Rate for Beta Sources. The
menti. Both measurements are performed in the absorbed do>e r'te at the specified depth inside a

work place. tissue-eqtiivalent phantom. Phantom dimensions
are assumed to be 30 cm x 30 cm x 5 cm (or
greater). The tissue equivalency is for beta radia.

Detection Threshold. The minimum evaluated tions.
dose equivalent for which the readout value of a
dosimeter is significantly different (at the 95% con- Irrediation Category. Each type and energy (or
fidence level) from the mean readout value of unir- mixture) of radiation for which performance crite-
radiated dosimeters. ,;,

.

Dose Equivalent (H). The product of the Lower Limit of Detectability. The minimum
absorbed dose (D), the quality factor (Q), and any evaluated dose equivalent for which the readout
other modifying factors. The special unit is the value of a dosimeter is significantly different (at the
rem. When D is expressed in Gy, H is in Sieverts 95% confidence level) from the readout value at the
(Sv).1 Sv = 100 rem. detection threshold.

Dosimeter. A combination of absorber (s) and Performance Quotient (P ). The fractional dif-i

radiation-sensitive element (s) that is used to pro- f.crence between the ' reported and delivered
vide a cumulative record of absorbed dose or dose absorbed dose or dose equivalent for the ith dosime-
equivalent received when worn by an individual, ter,

2
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p , {Xi(reported) Xi(delivered)) g) , v2

Xi(delivered) {(p;.B)2.

'*'S= (3)
n-1

, ,

where D , H,, or Ha can be inserted for X. Here d .

o
and s refer to the depth at which D or H is specified,

Test. A procedure with the following sequence:d for deep and s for shallow. The shallow absorbed
dose D,, is not used in the performance criteria.

Applicant submits dosimeters from cur-*

rent stock to a testing laboratory over a
Processor. A supplier of personnel dosimetry period of several months. The number of
services. These services include: dosimeters submitted is sufficient for the ;

. specified irradiations in a,given test cate-
Furnishing dosimeters to the user gory.*

Testing laboratory personnel irradiate theEvaluating the dosimeter readings after ** ,

their return, in terms of the shallow and dosimeters using the type (s) of radiation '

deep dose equivalent or the deep absorbed specified for the test category.
Applicant evaluates the response of thedose as prescribed in this standard *

Recording the results returned dosimeters in terms of shallow*

Reporting the results to the user. and deep dose equivalent for tests of pro-*

te,: tion monitoring or in terms of deep
absorbed dose for tests in high-dose cate-
gories.

Protection Dosimetry. Routine me .urements Applicant submits these data to the testing*

and the estimation of the dose equivalent for the laboratory,
Testing laboratory analyzes the submitted*

purpose of determining and controlling the dose
data.equivalent received by radiation workers.
Testing laboratory reports the results of*

this analysis (also referred to as "the test
Shallow and Deep Absorbed Dose (D, and D,) results") to the applicant.
or Dose Equivalent (H, and H,). The absorbed
dose or dose equivalent at the respective depths of
0.007 cm and 1.0 cm in a material of specified
geometry and composition. Testing Laboratory. A laboratory independent

of the applicant's operation, authorized by DOE to .
carry out the procedures. outlined iri this standard.

Standard Deviation (S). The standard deviation The words shall, should, aad may are used as fol-

of the performance quotients, P , calculated for n lows in this standard: shall deaotes a requirement;
i

dosimeters for a specified irradiation category and should, a recommendation; and may, a permissible

depth, practice.

.

3
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2. TEST PROCEDURES
.

2.1 Administrative Procedures ratory, irradiated, and the results are reported by
the applicant to the testing laboratory.

The performance tests are administered by the
testing laboratory. The administrative procedures 2.1.3 Test Schedule. Each test shall extend over
are described below, a period ranging from 3 to 6 months. The test

dosimeters required for each test category shall be
2.1.1 Information to be Supplied to the Testing -submitted to the testing laboratory in at least three
Laboratory. The applicant for accreditation shall separate groups as the testing laboratory directs. -

,

provide the following: Each group shall be returned by the testing labora.
t ry t the applicant within approxirnately 1 month

The test categories des! d with justifica- of the announced start date for irradiations.
*

tion (s) for those categories not chosen Dosimeters submitted late may be included in the
A brief desen,ption of dosimeter des.ign,*

following month's irradiations. The applicant shall
construction, and processing report the evaluations to the testing laboratory
An mdication of whether the dosimeter is*

within 45 days of receiving the dosimeters. If this
m current use or planned for future use , requirement is not met, it may be necessary to void

"" * ***' "" "' " * # ** ** '' #"I'8 'Y'
Section .3 and to er i it of detectabilit
data required in Section 3.4 or a plan indi-
cating how these data will be obtained and 2.1.4 Dissemination of Test Results. The test-
furnished to the testing laboratory ing laboratory shall report all test results to the
Documentation of field calibrations if dif- applicant after the test is completed. An estimate of*

ferent from reference sources. The differ- the uncertainty of the assigned values of the deliv-
ences between the procedure, calculation, cred dose equivalent (or absorbed dose) shall be
and/or calibration used for reporting neluded in the report. The applicant shall not be
occupational exposures shall be provided permitted to change or void the reported values
prior to the test procedure or along with after receiving the test results from the testing labo-
the reported data. ratory.

The applicant shall certify that the dosimeters
submitted for each test are representative of those 2.2 Radiation Sources
supplied routinely to its users.

,

2.1.2 Number of Test Dosimeters. The appli- The specified irradiations represent the mini-
cant shall submit to.the testing laboratory either 15 mum necessary to ensure adequate performance
or 30 dosimeters for irradiation in any given test for a multipurpose personnel dosimetry system.
category. Submittal of 30 dosimeters requires a Most of the irradiation categories specified and the

special arrangement with the testing laboratory (see range of 4se equivalents were taken from the

Section 3.1). The dosimeters shall be submit'ted to American National Standards Institute report
the testing laboratory in three shipments. Addi- ANSI N13.ll-1983.I
tional dosimeters shall be included with each The specifications for the test irradiations closely
dosimeter shipment to serve as shipment controls follow those given in ANSI N13.ll. Major differ-
and replacement spares. Dosimeters may be voided ences are: 1) the exposure-to-dose-equivalent con-

in a '.est category because of problems caused by the version factors for photons (C,) are specified for 1

'

testing laboratory, the applicant, or the processor, the calibration geometry; 2) the specifications for

The minimum number of irradiated dosimeters the beta source calibrations are more complete; and

required for analysis of a 15-dosimeter test is 13 3) additional photon, beta, and neutron sources
and for a 30-dosimeter test is 26. If this requirement are included. A more comprehensive discussion is

is not satisfied, statistical analysis of the results in presented in Appendix A.
that category shall be delayed until replacement The response of the personnel dosimetry system
dosimeters have been submitted to the testing labo. shall be determined using the following sources:

|

|
4 1

!
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1. A sealed '37Cs gamma-ray source tions according to the recommendations in !
ISO 4037.7 The half value layers shall

The irradiation geometry must be adjusted agree to within 2% and the homogeneity'*

to achieve a shallow depth C, factor of coefficients within 4% of the NBS specifi-
1.03 2 0.05 rem /R. cations.

* An 24 Am source may be substituted for i

2. X ray machine (s) that produce continuous the 55 kev to 65 kev nearly mono-
spectra using the U.S. National Bureau of energetic beam at the discretion of the test-
Standards (NBS) techniques 6 and are capable

ing laboratory. I
of generating nearly monoenergetic low . The k-fluorescence x-ray technique may be i*

energy photon beams (15 to 20 kev and 55 to
used tc generate the nearly monoenergetic

65 kev) beams.7-9 |

The operable voltage range is between*

30 kV and 160 kV constant potential for 3. A sealed "Sr/*Y beta-particle source with
the NBS techniques (Table 1). The half- 100-mg/cm2 filtration (nominal) to remove
value layer and homogeneity coefficient the *Sr component. It shall meet the follow-
shall be adjusted to match NBS specifica. ing specifications:

*

Table 1. Reference sources

Source Energy

Low-Energy Photons
a

NBS Filtere4 Techniques
',M30 (LG) 20 kev (average)

S60(MFC)b 36 kev (average)
M150 (MFI)b 70 kev (average) )
H150 (HFG) 120 kev (effective) 1

C 15 to 20 kevMonoenergetic '

Monoen C 55 to 65 kev
24iAm ,grgetice 59 kev

High-Energy Photons
337Csb 662 kev

Beta Particles
20*TI 0.76 MeV (maximum)
*Sr/*Y (filtered)b 2.3 MeV (maximum)
Natural or Depleted UraniumC 2.3 MeV (maximum) ,

Neutrons
252Cf (tnoderated)b e
252Cf (unmoderated)

a. NBS Special Publication 250. A pendix C.0The half-value layer and homogeneity coefficient should be adjusted according to
the recommendations in ISO 4037,

b These sources are also specified in ANSI N13.ll-1983.3

c. These sources were included for specific occupational environments,

24d. At the option of the testing laboratory, the Am source may be substituted for the . to 65-kev monoenergetic source.

c. Moderated by 15 cm of D 0.II
2

5
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The residual maximum energy, as defined national standards and practices. Reference class*

in the International Standard ISO 6980,10 instruments, as defined in NBS Special Publication
shall equal or exceed 1.80 MeV. 603.12 or sealed radioactive sources shall be used.

* The in phantom dose rate at 100 mg/cm2 (A list.of calibration services offered by NBS is |.

divided by the dose rate at 7 mg/cm shall - included in NBS Special Publication 250.6) The2
'

be1.01 i 0.03. - testing laboratory shall participate in a Measure-
The in. phantom dose rate at 1000 mg/cm2 ment Quality Assurance Program with NBS.*

shall be less than 1% of the dose rate at The list of reference sources is given in 'Ihble 1.
27 mg/cm . The rationale for selecting the reference calibration

The dosimetry and energy measurement sources is discussed in Section A.1 of Appendix A.*

specifications shall take precedence over Requirements for beta calibration spectra are dis-
irradiation geometry specifications. cussed in Section A.2 of Appendix A.

4. A sealed 20*TI beta-particle source meeting
.

the following specifications: 2.3.1 Photon Fields. Photon radiation' fields |
shall be calibrated in terms of exposure in free air. 1

The residual maximum energy, as defined Reference class ionization chambers calibrated by - |
*

in ISO 6980, shall equal or exceed 0.53 NBS for the particular techniques specified in
MeV. Table I shall be used for the NBS techniques and

2The in-phantom dose rate at 20 mg/c,m the 337Cs source. Other photon sources shall be cali-*

divided by the in-phantom dose rate at brated with a reference class ionization chamber
2, 7 mg/cm shall be 0.8010.05. with a measured slowly varying energy dependence

The dosimetry and energy measurement which has been calibrated by NBS or intercom-*

specifications shall take precedence over pared with N8S calibrated chambers in the appro-
the irradiation geometry specifications. priate energy n:tr

The dose equivalent asigned to exposed dosime-
5. A natural or depleted uranium slab meeting ters shall be calculated using the exposure-to-dose-

the following specifications: equivalent conversion factors (C,) listed in Table 2. I

(The rationale used for choosing this particular set
The source protective covering shall be in of C, factors is given in Appendix A, Section A.3.)

*

2the range between 3 mg/cm and 7 mg/ Absorbed dose and dose equivalent for radioactive
2cm inclusive. source irradiations shall be calculated-

2The dose rate at 100 mg/cm d vided by )
*

2the dose rate at 7 mg/cm shall be 0.58
0.04.- "5 "O 'O "d = QC .dA ,,t;58 x a

The in-phantom dose rate at 1000 mg/cm2 W*

shall be less than 3% of the dose rate at D , = C ,4$,i,t
27 mg/cm ,

The measurement specification shall take whereA,3,is the exposure rate in air calibrated using*

precedence over the geometry specifica. the above procedure, s refers to shallow, d refers to

tion. deep, t is the irradiation time and Q is the que.lity'

The dimensions of the source must exceed factor (1 Sv/Gy). The shallow dose equivalent rate*

the dimensions of the irradiated dosime. for837Cs exposures shall, be measured for each
ters. source and the irradiation geometry shall be

C ,,, value ofadjusted to achieve a

6. A 252Cf neutron source used unmoderated 1.0310.05 rem /R. The suggested method is with

and moderated by 15 cm of D O covered by an extrapolation chamber embedded in a methyl-
2

0.05 cm of cadmium.ll methacrylate phantom.
For x ray exposures referenced to an unsealed

,

2.3 Radiation Field Calibrations m nit ri nizati n chamber,

Procedures used for calibrating radiation fields H, = QC,,,TMC7p; H, = QC,,,TMC7p;
shall reference them to source fields standardized (5)

D = C,,,TMC ,by NBS and shall be consistent with accepted a 7

6
.
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aTable 2. Exposure-to-dose-equivalent conversion factors for photons
i

DNBS Filtered X-ray Techniques C, Conversion Factors, rem /R

I Shallow Deep
Technique (0.007 cm) (1.0 cm)

$ M30 1.08 0.45
S60 1.15 1.07

M130 1,41 1.47

H150 1.41 1.41*

4

K-Fluorescence X-ray Techniques

Energy, kev

|, -
.

16 1.08 0.38.
,

'

24 1.07 0.74 l

34 1.07 0.99
43 1.28 1.30
58 1.47 1.54. I

1 78 1.61 1.72

100 1.59 1.74

is7Cs

662 c 1,03

a. Data taken from Yoder et al.I3

b. The 51 unit conversions are I rem'= 10-2 v and I R = 2.58 x 104S C/kg.

c. This value is dependent on source geometry and shall be measured for each source. The irradiation geometry must be adjusted to l

achieve a value of I.03 2 0.05 rem /R. j
,

where T is the exposure-per-charge calibration fac- air is used in the volume, an appropriate correction I

tor for the monitor chamber at the standard tem- factor (stopping power ratio) shall be required, i
'

perature and pressure; M is the reading of the Calibration depths used for beta irradiations can

yp sthe range from a few tenths of milligrams per squaremonitor chamber in units of charge; and C i
2centimeter to 7 mg/cm . If a source has been cali-temperature and pressure correction factor for the

2
monitor chamber. brated at depths other than 7 mg/cm , measure-

ment of a transmission factor shall be performed.

2.3.2 Beta-Particle Fields. Beta-particle fields The transmission factor shall be measured with a

shall be calibrated in terms of absorbed dose at a
thin window ionization chamber or extrapolation

tissue depth of 7 mg/cm using a thin-window, chamber. The chamber shall be positioned with its2

tissue-equivalent extrapolation chamber with the effective center at the calibrated point. Measure-

appropriate thickness of tissue-equivalent material ments shall then be performed at the depth of cali-
2

in front of the window.The extrapolation chamber bration and at a depth of 7 mg/cm . If material

shall be calibrated using a beta-particle source with must be added to reach the required measurement

a cahbration referenced to standards maintained by depth, it shall be placed in contact with the cham-

. NBS. A tissue-equivalent extrapolation chamber ber window. The total material thickness should be
within t0.5 mg/cm of the nominal measurement2

typically contains a shell, a collecting electrode,
and a front window of tissue-equivalent plastic. If depth or measurement data collected with greater

7
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and lesser thicknesses shall be used to obtain the explanation in Schwartz, Eisenhauer and
correct value by interpolation. The transmission Grundil6),
factor shall be calculated as follows: The applicant can obtain direct calibration fac-

tor (s) from the testing laboratory. Otherwise, the

* 8 '* applicant should consider applying correction fac-#
C ru = (6) tors to the dosimeter readings for air scattering,i

A(d) room return, and source scattering. These tech-

wherekis the relative chamber signal, corrected for niques are described in NBS Special Publication

temperature and pressure, and d is the original cali. 633.5

bration depth. The photon component for each irradiation
The dose equivalent assigned to exposed dosime- source geometry shall be measured. Unmoderated

ters shall be calculated using 252Cf irradiations probably have a greater variation
of photon component than the moderated irradia-

H, = Ih(d) t - Q C,,,, (7) tions because of greater relative differences in
source filtration. Typical values are 7% of the neu-

wherel), is the absorbed dose rate at the calibration tron dose equivalent for unmoderated irradia-

depth d, t is the time, and Q is the quality factor tionsl7 and 18% for moderated irradiations.18

(1 Sv/Gy). .

2.4 Irradiation Geometries and
2.3.3 Neutron Fields. The 252Cf sources shall be Uncertainties
calibrated in terms of neutron emission rate by NBS
or another qualified laboratory using equipment The dosimeters shall be irradiated using a phan-
and techniques referenced to NBS-maintained tom backing, except for on-contact stab-source
standards. Procedures for calculating the dose exposures. The phantom shall be methylmethacry-
equivalent for exposed dosimeters shall follow NBS late slabs measuring 30 cm x 30 cm x 15 cm for
Special Publication 633.5 In this publication the photon calibrations, 30 cm x 30 cm x 5 cm (or
free-field dose equivalent (mrem) for unmoderated greater) for beta-particle calibrations, and |

exposures is defined by: 40 cm x 40 cm x 15 cm for neutron calibrations.
The dosimeters shall be attached to the surface of

'

'' 3600
He= (8) - the phantom facing the source (front face). For col-'

24n limated beams, the central beam axis is positioned :

perpendicular to and passing through the center of
where N is the neutron emission rate (n/sec), Cu i5 the front face of the phantom. For uncollimated
the dose-equivalent conversion factor for unmo- beams, the center of the front face of the phantom 1

2 Iderated 252Cf (3.33 x 10-8 mrem-cm /n), t is the is positioned perpendicular to a radial line from the
time (h), 3600 is the number of seconds in an hour, source center. Dosimeters shall be mounted with
and r is the calibration distance (from the source the sensitive elements within the central,

center to the front face of the phantom, cm). For 15-cm x 15-cm area of the phantom for photon
the moderated source, and beta-particle irradiations and within the cen-

tral 20-cm x 20-cm area for neutron irradiations.
N Cu t 3600 0.885 The point of calibration shall coincide with the cen-

H4 = (9)
,

4n' ter of the front face of the phantom. The irradia- |
tion geometries summarized in Table 3 shall be

where C is the dose-equivalent conversion factor used.y
for moderated 252Cf(9.08 x 104 mrem-cm /n),and For photon and beta-particle irradiations, the2

,

the 0.885 factor allows for the loss of the number of scatter from the surfaces of the irradiation room ,

I

neutrons moderated below the cadmium cutoff.14 and from the source and phantom support hard-
1ware shall contribute only a small fraction to the

l5 quote slightly different uncertainty in the assigned dose equivalent. If sev-NOTE: Ing and Cross
values for C because they use a lower limit of I eV eral dosimeters are irradiated simultaneously, pre-

y
for their calculations. The effect of the neutrons cautions shall be taken to keep the mutual |

between the cadmium cutoff and I eV account for interference much smaller than the uncertainty in

differences in C and the neutron loss fraction (see the assigned dose equivalent.y

8
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Table 3. Dosimeter irradiaSon geometries
!

!
!

! Maximum
Source Type Phantom Size, em Distance, cma Useful Area D

Photon Sources 30 x 30 x 15 15 cm x 15 cm
*

O'Cs a100
j. ' NBS filtered x-rays 2 100

| Monoenergetic x-rays 2 50

|
| Beta Sources

"Sr/*Y 30 x 30 x 25 2 30 15 cm x 15 cm -'

2 *T1 30 x 30 x 25 -30-50 15 cm x 15 cm
Slab Uranium - On contact -

1

Neutron Sources 40 x 40 x 15 2 50 20 cm x 20 cm |

a. Distance from the source center to the front face of the phantom.

b. Position dosimeters so that the sensitive elements fall within the useful area. centered on the front face of the phantom.

The uncertainty in the assigned dose equivalent of the logarithms of the irradiation levels ratherr

| shall not exceed t 5?o, excluding uncertainties in than the levels themselves increases the probability
'

the dose equivalent conversion factors and the pho- of selecting values near the lower limit of the range.
ton component of the neutron irradiations. Dose- Values for the 1-cm depth shall be used except for
rate uniformity measurements shall be performed the beta-particle category or mixtures using beta
to determine the useful exposure area. Included in sources, for which the shallow depth shall be used.
the 5r limit are uncertainties due to source stan- In addition, for the categories dealing with mixedo

,

| dardization, the uncertainty due to dosimeter posi- radiation fields, the component ratios shall be |

| tion, and the uncertainty due to scattered radiation selected at random. in these categories, the
I not stemming from the phantom. The systematic assigned dose equivalent of the larger component

and random uncertainties shall be summed qua. 33,11 not be greater than three times that of the
dratically and separately. The SWo limit shall be smaller component. The test range for the mixture
imposed on the totallinear sum of the systematic categories specified in Table 4 applies to the.
and random uncertainties. (Refer to Chapter 23 of

|
, summed dose equivalent.,

NBS Handbook 91 19 for guidance on quotmg The method for selecting irradiation levels within
f uncertainties.) any one test category and test irradiation range

shah be to seket random numbers, p, ktween 0
NOTE: To achieve a total uncertainty not in excess '

and I and to represent the logartthm of the dose
,

of Sto, it may be necessary to measure and use
equivalent, H, as

! position specific correction factors. This can
reduce the contribution to the total uncertainty due
to dose rate nonuniformity to an acceptable level. logH = log (H), + p[ log (H),-log (H),], (10)

f

| 2.5 Irradiation Level Selection
where (H), and (H), are the lower and upper limits,

in each category, the irradiation levels shall be respectively, of the range of test irradiation levels in

chosen at random using the logarithms of the dose question. The logarithms of absorbed doses shall
equivalents or absorbed doses. Random selection also be selected using the same method.

.
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Table 4. Irradiation categories
j

.

Test
Category Energy Test Range Depths

'

1. - low-Energy Photons (X Ray) - High Dose 10-500 rad Deep

NBS Filtered Technique

M150m 70 keVb

II. High-Energy Photons - High Dose 10-500 rad Deep

837Csa 662 kev

lilA. Low-Energy Photons (X Ray) - General '0.03-10 rem Shallow
Deep

|

NBS Filtered Techniques

M30a 20 keVb
S60a 36 keVb
MIS 0a 70 keVb
H150 120 keVC

IIIB. Iow-Energy Photons (X Ray) - 0.03-5 rem Shallow
Plutonium Environments Deep

Monoenergetic 15 to 20 kev

Monoenergetic 55 to 65 kev

WAmd 59 kev

IV. High-Energy Photons 0.03-10 rem Shallow
Deep

127Csa 662 kev

VA. sBeta Particles General (Point Geometry) 0.15-10 rem Shallow

* TIC 0.76 MeVI
#Sr/*Y (filtered)a 2.3 MeVf

VB. Beta Panicles - Special(Slab Geometry) 0.15-5 rem Shallow

Uranium 2.3 MeVf .

.

10
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Table 4. (continued)

Test ;,

Category Energy Test Range Depths
-|

*

: VC. Beta Particles - Special(Point Geometry) 0.15-10 rem Shallow '|
i

20*Tle 0.76 MeVI
} "Sr/*Y 2.3 MeVI
1,

VI. Neutron 0.2-5 rem Deep
'I

a

252Cf (moderated)E
252Cf (unmoderated)

Vll. Mixture Categories

111 & Iva 0.05-5 rem j Shallow,
111 & V One energy 0.2-5 rem Deep,

IV & Va from each 0.2 5 rem i
111 & Vlh category 0.3-5 rem ' Deep .

IV & Via o,3 5 rem Deep

a. This category ce a subsci of this category is also specified in Reference 1.

b. Average,

c. Effective.

d. The24i Am source is optional. At the option of the testing laboratory, it may be used in lieu of the 55- to 65. kev monoenergetic
source.

e. A modified performance algorithm is recommended.

f. Maximum.

s Moderated by 15 cm of D O (see Reference II).
2

h. For work environments containing plutonium. use the monoenergetic or24| Am sources.

l

.
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3. PERFORMANCE STANDARDS

3.1 Performance Criteria value. The relationship of this criterion to the rec-
ommendations of the National Council on Radia-
tion Protection and Measurements, thePerformance in a given category or subcategory
International Commission on Radiation Units and(see Table 4) shall be considered adequate if, for the
Measurements and the International Commissionshallow and/or deep dose equivalents (or the deep

absorbed dose)
on Radiological Protection are contained in
Appendix B.

The estimation of uncertainty (E) was includedIBl + S-|El s L (11)
in the test algorithm to decrease the probability of

where B and S designate, respectively, the bias and an inadequate test result being assigned to an ade-

standard deviation of the performance quotient for quate dosimetry system. The test applicant receives

the particular category or subcategory, E is the esti- the benefit of the uncertainty in the dehvered dose

mation of the fractional uncertainty in the caiv- r dose equivalent,

cred dose or dose equivalent rate, and L is the The ability of a dosimetry system to meet the

tolerance level. The values of L shall be the follow- perf rmance criteria is typically limited by the rr ix-

ing: ture categories, especially those mixed with the sow
energy photon category. The tolerance level for

L = 0.30 for Categories I through VI mixture categories was set to 0.40 from 0.30 for the

gjy) first two-year testing period to allow for unex-

L = 0.40 for Category VII. pected difficulties and provides time for adjust-
ments to meet the more stringent criteria to be

A modified performance criterion in lieu of imp sed later.

Equation (11) shall be acceptable for the2mTI tests. The test for thelow-energy beta source (2mTI)is not

The "Tl source shall not be used for mixtures required to use Equation (11) for the initial two-year2

(Category VII). The modified criterion is: pen d because of the technological and practicallim-
itations of current dosimeter designs. The 2mTl test

IBl-|El s 0.40(2NTI only) (13)
alg rithm was chosen based on the low-energy beta
performance reported by Roberson et al.3

The number of dosimeters submitted for a cate-The performance criteria in Equations (11), (12)
and (13) shall be used until two years after the effec- g ry may be doubled (from 15 to 30)if the frac-

ti nal standard deviation for that category is,

tive date of the DOE Order 20 At that time, Equa-
tion (12) shall be changed to: "L = 0.30 for all greater jhan 0.15. Determ, mg which categoriesm

categories" and Equation (13) shall be deleted. The qualify is the responsibility of the apphcant, with

. performance criteria for 2mTI shall then be the concurrence by the testing laboratory (see
same (including mixtures) as for the other test Section 2.1.2). If the performance of a dosimetry

system ,s found :nadequate at the conclusion of aisources.
performance test and the estimated probability is
greater than 5% that the inadequate result was dueNOTE: The standard of performance is based

on achievable standards consistent with the goals of t statistical fluctuations m the testing procedure,it
sha!! be so noted on the test results and the appli-health protection. The test criterion,
cant should consider submittmg 30 dosimeters to
that category during the subsequent re1N ptriod,IBl + S s 0.30 (14)

can be interpreted as providing approximately 70% NOTE: The statistical uncertainty of the test
confidence that a dosimeter response would be results increases with the standard deviation (see
within 30% of a conventionally true value. How- Appendix B). Table B.1 of Appendix B lists the
ever, for workers using four dosimeters annually (approximate) two standard deviation uncertainties
and receiving approximately the same dose on of the test result as a function of the true dosimeter

*

each, the criterion provides approximately 95% standard deviation and the number of dosimeters
confidence that the annual reported dose equiva- used. These values may be used to estimate the
lent would be within 30% of a conventionally true probability of an inadequate performance due to

12
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the uncertainties in the test results. Doubling the categories (Ill A and IllB) or if two of the beta cate. I

number of. test dosimeters will decrease the effects gories (VA, VB, and/or VC) are required, the
of the test uncertainties. dosimetry system may use different algorithms cor-

The performance test shall be split into three responding to those used for the different occupa-
parts in a period not shorter than 3 months and not tional environments.
longer than 6 months (see Section ?.l.3). If an applicant participates in both low-energy

photon categories (Illa and IllB) or two of the i
NOTE: The standard deviation is composed of beta categories (VA, VB and VC) and uses the same

i

dosimeter variations present in a batch of dosime- algorithms for both categories, then only 5 dosim- |

ters read sequentially and the long-term variability eters shall be submitted for each corresponding |
of the calibration plus-readout process. A sam- mixture category involving those categories. The !

pling of the long-term variability is accomplished spectra for those mixture irradiations shall be |
by splitting the evaluation over a period of time. selected at random from the combined category. If !

an applicant participates in both low-energy pho- |
ton categories (Illa and 111B) or two of the beta !

3.2 Irradiat. ion Categor.ies categories (vA, VB and VC) using different |
algorithms for each category, then 10 dosimeters |

The evaluation of the personnel dosimetry sys- shall be submitted for each mixture,5 for each cat- |
tem shall use the categories listed in Table 4. The egory. In such cases, the applicant shall submit |
applicants shall submit dosimeters for testing in the results using both algorithms. The testing labora- |
high-dose categories (! and ll) corresponding to the tory shall choose only the appropriate irradiation I

similar protection categories (Ill and IV). categories for the performance test for each
algorithm. i

|NOTE: The high-dose category corresponding
to Category lilB is Category I due to the difficulty NOTE: Category VC was included to accommo-
of achieving high-dose levels with nearly date special dosimetry environments. lt is expected
monoenergetic sources. that the choice of Category VC will be accompa-

nied by a justification. Field measurement data
The nearly monoenergetic low-energy photon may be required. |

sources (Category 111B), the uranium slab source
(Category VB), and the special beta point sources The radiation source from Category lilA and
(Category VC) were included for application to spe- each mixture category involving Ill A shall be cho-
cific occupational environments. These categories sen for each of the three testing parts at random
may be used in place of or in addition to w.thout replac: ment. The choice of sources fum ;

Categories lilA and VA, depending on the occupa- Category IllB and each mixture category involving |

tional environments included in the service. Dosim- IllB will alternate for each test part. For each of the
etry services for an occupational environment Categories lil A, IIIB, IV, VA, VB, and VC and the I

containing significant quantities of plutonium mixture categories not using neutrons, the category
shall use Category 111B. If the same service covers used for individual irradiated dosimeters shall not
areas with general x ray sources, Category lilA be identified to the applicant until after test results
shall also be used, are reported to the applicants. In addition, the

msimetry services covering occupational envi- sources used for the low-energy photon irradiations
r; .nents containing uranium sources and having and the Category VA beta particle irradiations
an established beta calibration program using slab shall not be divulged until the test results are
uranium may use Category VB in place of VA. If reported.
the dosimetry service also covers environments An applicrant participating in neutron tests shall
with general beta emitters, then testing in specify which neutron source most appropriately
Category VA shall be performed. represents the spectral composition of occupa-

Category VC shall be used by contractors requir- tional neutron fields which the dosimetry program
ing either a high-energy or low-energy beta source covers. If both sources are required to adequately
test only. The desired source shall be specified represent these neutron fields, the performance
before initiation of the performance test. If both testing shall include both sources. The applicant
high- and low-energy sources are required, Cate- may identify in advance the dosimeters submitted
gory VA shall be used. If both low-energy photon for the neutron tests. When the dosimeters are

13
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returned for evaluation, the participant shall be given angle of incidence and type and energy of
told which dosimeters were irradiated with neu- incident radiation, the results of the angular depen-
trons and which source was used. The testing labo- dence study shall be expressed as the ratio of the

i rat,ory shall provide pretest calibration exposures applicant's dose equivalent interpretation to the i

for the neutron sources upon request. The testing actually administered dose equivalent obtained on ;

laboratory shall also provide the ratio of readiags the basis of perpendicular incidence. I
from a 9-in.-diameter spherical rem meter and a i

3 in. diameter sphere covered with 10-mil-thick 3.4 Lower Limit of Detectability
cadmium as a relative calibration for albedo dosim-
eters.21

For each dosimeter design submitted for testing
"" ## '** " "* ' "''* " " ego des WNOTE: This standard directs the testing labora-
1 Ug rw performance u. tened, atory to provide the calibration factor for the neu- )

. study to determine the lower limit of detectability
tron performance tests to the applicant. The bias

shall be conducted once and reported to the testing
should indicate the ability to calibrate the dosime- laboratory. The study need not be part of a test
try system to an external source. The dosimeter

series or performed by the testing laboratory. The iresponse relative to the testmg source (s) and the study procedure is given below. No performance
occupat(onal environments must be documentad criteria shall be applied to the results of this study.
(see Section 1.3).

Procedure for the lower 1.imit of Detectability
3.3 Angular Dependence Study. At least 10 dosimeters for irradiation per

| category, plus 10 dosimeters for background evalu-

For each dosimeter design submitted for testing ation, for each dosimeter design, shall be selected
|

and for each type of radiation in Categories til from the routine-processed pool of dosimeters for

through VI for which performance is tested, a this study. The dosimeters shall be placed in an ;

study of dosimeter performance when the incident unshielded environment for a time sufficient to
'

radiation is nonperpendicular shall be carried out obtain an unirradiated background signal typical

once. The study need not be a part of a test series or for routine processed dosimeters. At least ten
performed by the testing laboratory. At least two dosimeters shall be irradiated for each category to a

different radiation spectra shall be used in Cate. dose significantly greater (e.g.,500 mrem) than the

gory IIIA and IllB: low and mid-range energies estimated lower limit of detectability. Both the irra-

should be considered. Category VB is excluded diated and unitradiated dosimeters shall be proc-

rom this requirement. The study procedure is essed and evaluated. The following quantities shall

given telow. No performance criteria shall be be calculated:

applied to the results of this study.
,

H = 1 , Xio (15)2
Procedure for Angular Dependence Study. " s=
Mount the dosimeters on the front face of the

| phantom specified for the performance tests. Give U2a

["g'I '2 (Xio. Ho)2 } (16)| identical irradiations to at least two dosimeters of So =
each kind. Vary the angle ofincidence in two planes L =i J
perpendicular to each other and to the plane of the

He=1f,Xn| dosimeter in the original test configuration. Vary
(17)the angle by rotating the phantom through the n ,,

appropriate angle. To achieve rotations along the
horizontal axis of the dosimeter, rotate the dosime- g,

1- 2, (Xu - H )2
| :er 90* on the phantom and rotate the phantom (18)Si= t

along its vertical axis. n-1 ,,
At least seven different angles ofincidence from

-85* to + 85*, including 0* (perpendicular inci-
dence), shall be used in each of the two planes. Val- where X,o = unitradiated dosimeter values and X,
ues for the dose equivalent for each irradiation = irradiated dosimeter values. The values H ando

exposure should be approximately 500 mrem. For a H are the mean evaluated dose equivalent valuesi

i

14
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for the unirradiated'and irradiated dosimeters, Lo = t,,,S, + t,,o o (20)S,

respectively, and S, and S are the associated stand-i,

ard deviations. The dosimeter readings shall be where S is the standard deviation at the lower limit
'

o,

processed through the dose algorithms without of detectability and t,,, and t,,o depend on the,

i trsncation or distortion (i.e., do not zero any read- uumber of dosimeters used to estimate S, and S ,o
ings). If a background is subtracted, negative val. respectively.
ues shall be retained for the calculation of S . The Equation (20)is an estimate of the equation i.

o
algorithms for the calculation of shallow and/or

. i
'

i deep dose equivalent shall be used to calculate H, . Lo = K, a, + K, a 21)(
'

o
and H , depending on the category test specifica-i

i tions. The lower limit of detection, Lo hall be cal- where a, and aos are the true standard deviations
culated as follows:

and K,below which the total relative area under the
is the abscissa of the standard normal distri-

bution
Lo = 2 [t,S, + (t,S /H )2 H;] / curve is P. The a value is composed of the fluctua-i o

tion of the background (a ) and the fluctuation .o
j . [I -(t,S /H )2 j (19) inherent in the readout process. If a /H is the rela-

3 i
L tive standard deviation at high doses, then

'

4 where t,is the t distribution for n.1 degrees of freedom
and a p value of 0.95 (see NBS Handbook 9119) and4

8 H; is the average of the unirradiated dosimeter values

{
without subtracting a background signal. ob a , 2 (Il + 2 teHo) _ (22)

2

1'
Alternate Method. If the performance testing

.

i. - was completed within six months of this study, then
the values of B and S may be used to calculate _ and solving for L ,*

'
o

j [1.75 x S/(1 + B)] which may be used in place of * '

1- t, S,/H in Equation (19) for each category. Only a . i
set of unitradiated dosimeters would be required to Lo = 2 EK,a, + /K,3 YHol /3

,

determine L , L \ H/ Jio
,

i

i NOTE: Equation (19) is based on the desire to

' (1 - /K, Hi 1 ]J - (23)#l \2i minimize both false negative and false positive -

i: results. All values below the detection threshold
| should be set to ~zero. For example, t, S for p =o

[ 0.95 is an estirnate of the detection threshold allow-
. .

t ing 5% false positive values. For the lower limit of Using t, for K and S for a, Equat'on (19) is - t

[ detection false negative values are also minimized, obtained if t,,,i,s not equal to t,,o, the formula for
L is not exact, but should be a close approxima-. For p = 0.95, the probability of no more than 5% - o;

! false positive and false negative values provides a tion. Additional information can be found in an
I lower limit of detection of: article by Currie.22 -

,
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APPENDIX A

CHOICE OF REFERENCE CAllBRATION SOURCES
s

Comparisons of occupational exposures reported beta-particle energies. The "Sr/*Y beta particles
for various DOE sites are made more difficult by the are sufficiently energetic to penetrate the popular,
absence of standard calibmtion techniques and the use 2thick (235-mg/cm ) LiF thermoluminescent (TL)
of many dosimeter designs. The establishment of refer- dosimeter chip. This penetration results in a
ence calibration techniques will help quantify the response for SSr/*Y similar to the response for
effects of differing dosi neter designs and differing mCs for some dosimeters that are nearly insensi-

"
occupational environments. The choice of reference tive to low-energy beta particles. Inclusion of the
sources was based on an intercompanson of dosimeter 2mTI source (0.76-MeV maximum energy) requires
system performances for DOE labortories -1 and the that some attention be given to the lower energies.A

American National Standard < institute's Criteria for Reference sources with energies lower than that
Testing Personnel Posimetry Performance, provided by the *Tl source may be included fol-2

ANSI N13.II.A-2 Eben DOE laboratories partici- lowing improvement in dosimeter technology. The
pated in the intercompanson to better define present 2mTl source was chosen because of its case of use
differences and help develop improved techniques. and single beta spectrum.

The intercomparison of dosimetry system per- A uranium slab source was added for occupa-
formances was also used to evaluate ANSI N13.Il tional environments containing pranium and-

for use by DOE facilities, it was found that: 1) the because of the popularity of this source type for
number of test categories was incomplete; 2) the dosimeter calibrations. Because source construc-
performance criteria specified did not achieve the tion details may change dose rates slightly, extrapo-
goal of the tests as well as other algorithms; 3) the lation chamber measurements were specified for

'
2beta-particle category was not sufficiently speci- the calibration at 7 mg/cm and the depth-dose
2fied; and 4) the choice of the photon conversion determination at 100 mg/cm . Source construction

factors was arbitrary. The choice of reference and geometry effects are constrained by the depth-
sources was made to be as consistent with ANSI dose specification, which was calculated using

I N13.ll as was practical. measurements reported in the literature,A-4,A-5
and which were subsequently checked by direct
measurement. These measurements indicate thatA.1 Calibration Categon,eS the depth-dose specification can be met for slab
sr 1rces with protective coatings in the range of

2 2The filtered x-ray beams chosen for Table 1 3 mg/cm to 7 mg/cm ,
(main text) are National Bureau of Standards The use of dosimeters far from a uranium source
(NBS) techniques.A-3 The M30 (20-kev) and S60 may result in inaccurate readings compared to the
(36-kev) techniques represent the photon energy uranium slab calibration. The slab geometry pro-
region of maximum response for most dosimetry vides a less-penetrating depth-dose distribution
systems. They represent a conservative worst-case than the point source geometry. Proper use of the
test for low-energy photons. The MISO (70-kev) source calibration can be determined using mea-
and H150 (120-kev) techniques are included to surements performed in the occupational environ-
extend the test energies above those influenced by ments.
the photoelectric effect. The response of dosimetry The response ratio of DOE albedo neutron
systems is similar to that of tissue from approxi- dosimeters for moderated and unmoderated 252Cf
mately 200 kev to 2 Me" because of the domi- irradiations varies from approximately 6 to 20.A-1
nance of the Compton interaction. Tests at these. Because the variations are so large, both sources
energies are represented by the high-energy photon were chosen for use as reference sources. For the
category. Nearly monoenergetic x-ray sources at 15 performance evaluation, the type of neutron source

to 20 kev and 55 to 65 kev and the2 cam (59-kev) is provided before the dose equivalents are
source were included specifically for facilities using reported. The moderated 252Cf source was chosen
plutonium, to be consistent with ANSI N13.ll. Unmoderated

Adequate performance for the "Sr/*Y beta 252Cf irradiations can easily be performed as a vari-
source does not imply adequate performance for all ation of the moderated 252Cf irradiations. More
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stringent neutron tests may be included following . Monte Carlo calculations.A'7 For the dosimeter
<

improvements in neutmn dosimeter technology. performance tests, the dosimeters are mounted on
a slab phantom of methylmethacrylate. Personne!
dosimeters are designed to monitor for dose to the

A.2 Additional Specifications for, tissue of the body on which they are mounted.

Beta Calibrations However, the performance tests require that they
, monitor for dose to the ICRU sphere while

m unted on a slab phantom. This results in the
Beta calibrations are affected by source geome- miscalibration of even ideal personnel dosimeters,

try, source filtration, dosimeter irradiation tech- The choice of the phantom shape for the specifi-
nique, beam calibration technique, and cation of C, factors is not arbitrary, as has been
environmental conditions. The' ANSI N13.!! argued.A 8 The size and shape of the phantom is

,

.

' standard specifies inherent source filtration, phan- important for monitoring low-energy photons
tom size,' and source-to-phantom distance for "Sr/.

because radiation is scattered back to the surface.'"Y irradiations but does not adequately address
Backscatter can contribute an additional 40% to

,

other parameters. Considerable variability in 50% to the dose at the surface for photon energies
dosimeter response per unit delivered dose has been between 60 and 100 kev.A-9The dosimeter ideally
observed among "Sr/"Y sources set up to w uld be able to properly record the level of back-
ANSI N13.ll specifications. Additional' con- scattered radiation and, thus, approximately com.
straints are necessary to standardize beta calibra- pensate for fluctuations dependent on the size of
tion techniques.

the wearer.
This standard specifies that beta irradiations be

The contribution due to backscattered radiation
,

standardhd according to depth dose charactensucs is different for the slab and spherical phantoms.
and source energy criteria in the intemational standard

Nelson and Chilton used Monte Carlo ca.culationsf

ISO 6980.A-6 The specifications for "Sr/"Y irmdia-
derive the C, factors for the slab geometry withttion are related to the mean energy of the source the ICRU four element composition.A-10 Their i

(100-mg/cm specification) and Bremsstrahlung pro- results agreed closely with the calculations of
2

duction (1000 mg/cm specification). For *Tlirradia- Dimbylow and Francis (spherical geometry) below
2

'

tions, only a specification related to mean energy is 50 kev, but were 20% higher between 80 and
given(20 mg/cm specification).Thedepth dosespeci- 100 kev. This difference accounts for the major

2

2 fications are intended to take precedence over the
discrepancy between the spherical-geometry C, fac-

source filtration specifications. The intention is to tors specified in ANSI N13.11 and the available
allow the use of source geometries specified in ISO measuremente using slab geometry by Yoder
6950.while maintaining irradiation consistency et al.A-Il Nelsc., and Chilton also performed cal-
between laboratories. The depth dose specification for culations for the tissue-equivalent plastic used by
the slab uranium exposures was added to help control Y der et al. for direct measurements of C, factors
variations in source manufacture and geometry.

using the slab .cometry. The sigmficant difference
, ,

between the calculations for the Yoder plastic and

A.3 Factors for Converting the measurements was at energies below 20 kev.
Nelson and Chilton attributed this difference to aExposure to Dose Equivalent
higher-energy contamination in the k-fluorescence

for Photons spectra used by Yoder et al.

.

Because of the use of slab phantoms for the ref-

The exposure-to-dose-equivalent conversion fac- erence calibrations, conversion factors for the slab

tors for low-energy photons (C, factors) listed in geometry are used. The best available data are by
ANSI N13.ll were derived by Dimbylow and Yoder et al. and are listed in Table 2 of the main
Francis for the four-element ICRU sphere using text.

,
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APPENDIX B,

DERIVATION OF PERFORMANCE CRITERIA

The specifications of performance criteria were IB,l + t ,, S,,, s L (B-3)o
based on achievable standards consistent with the
goals of health protection. The criteria were chosen where v = n-1 represents the number of degrees of
to be both economically and technologically freedom and the 't' statistic is used as an approxi.
achievable based on the data collected during the mation of the standard normal variable due to the
inte. comparison of dosimeter system performance finite number of dosimeters used for the test.
for DOE laboratories.B-1 A direct relationship The reasonably achievable test statistic chosen
between the performance criterion and the for the performance criterion was
response of each dosimeter was maintained by
expressing the criterion as a confidence limit rather IBl + S s 0.30 (B-4)
than a calibration bias limit only. The confidence
limit concept was also used in ANSI N13.II. This statistic can be interpreted in several ways. If

.

1983.B-2 The goal was to develop a statistic for
t = 1 for n = 15 dosimeters, then there would

which there would be a specified confidence that b[approximately 70% confidence (# = 0.66,
the dosimeter readings would be withm a specified

,

a = 0.83 for n = 15) that a dosimeter response
' "I''** I ' would be within 30% of a conventionally true

For a large number of dosimeter readings obey-
value. However, if a worker used four dosimeters

ing a normal distribution, there is a confidence
per year and received approximately equal doses onlevel, S, for which the readings are within theinter-
each, then there wotild approximately 95% confi- )y,j
dence (# = 0.93, a = 0.97 for n = 15) that the

M - Z* o to M + Z* o. (B-1)
annual reported dose equivalent would be within
30% of a conventionally true value.

where M is the mean; a is the (one sigma) standard Variations of the test statistic derivation are pos-

deviation of the total population; and Z, is the sible. Higher levels of statistical confidence that a
,

'

standard normal variable for a ,= 1/2 (# + 1). test sample is representative of the true population

The entire interval may be required to be within a can be obtained using tolerance statistics.B-3 An

specified tolerance of a conventionally true value interval can be constructed to cover at least a speci-

(CTV) by stating: fled percent of all dosimeter readings in the total-
population with a desired probability. For example,
for a 95% probability that 95% of the averages of

M + Z,a s CTV (1 + L) four dosimeter readings are within tolerance ]
(assuming uniform occupational exposures and a 1

and quarterly exchange rate), the test statistic becomes:

M - Z,a a CTV (1 - L) IBl + 1.45 S s 0.30 (B-5)

' for 15 sample readings. However, there is also the
probability that a system that meets the 30% crite-

I M - CTV I Z,, ria exceeds the test statistic. For 95% probability
+ sL (B-2) that systems meeting requirements also meet the

CTV CTV test statistic, the tolerance value (0.30) would have
to be increased. Both approaches converge to the

where L is the fractional tolerance interval. adopted test statistic as the number of sample
For a performance test using n dosimeters, the dosimeters approaches infinity.

bias (B) and the standard deviation (S) of the per. The relationship of the adopted test statistic

formance indices are estimates of(M - CTV)/CTV (Equation B-4) to recommendations of the NCRP,

and a/CTV. Then the test statistic becomes ICRU and ICRP aie given below.
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Recommendations to NCRP 5784 Recommendations in ICRU 208-5

'The NCRP recommends several values of preci. The ICRU recommends that an accuracy of

sion and accuracy depending on the circumstance. 30% be achieved when the maximum dose equiv-

The recommended precisionis 10% which allows alent is comparable to the maximum permissible

comparison of reported values between individuals dose. At a level of 0.1 of the maximum permissible ;

and over long periods of time. For reported values dose, a maximum allowable uncertainty of a factor

near the maximum permissible dose (MPD), an of three is suggested. At doses much greater than

accuracy of 130% is recommended. For reported the maximum permissible dose, the ICRU recom-

values less than 1/4 of the MPD, an accuracy of a mends that the accuracy be increased, possibly with
special effort applied postexposure.factor of 2 is acceptable. At higher doses encoun- , ,

The accuracy recommended by the ICRU is simi-
tered during emergency procedures or accidents, an

lar to that quoted by the NCRP at radiation protec-
accuracy of better than i 20% is recommended, tion levels. At high doses, the ICRU encourages the

The precision of the reported values approxi- use f special efforts to improve the dose estimate i

mately corresponds to the 'S' value. While the test
statistic does not require an S of 0.10 or less, there ' I '.each individual worker. The adopted test crite. |

ria is in approximate agreement with these recom- jis an implied constraint on S of about 0.12 to 0.15. mendations. However, there is no test requirement '

Larger values of S do not allow sufficient latitude t demonstrate the ability to improve the accuracy
for a minimal uncertainty in the bias, especially for

, after the exposure.
multipurpose dosimeters which require some lati-
tude in the bias to cover response variation as a
function of radiation type and energy. The spirit of Recommendations in ICRP 35s-s
the recommendation for precision is' accommo-
dated. The ICRP recommends that the uncertainty in

The recommended accuracy near the MPD of
the annual reported dose equivalent be reduced as

30% is implied to be used annually, since the MPD at as is reasonaMy adinah h fuder recom-
is applied annually. If a facility uses quarterly mends minimum levels of accuracy of a factor of
dosimeter exchanges, dosimeters receiving approxi-

1.5 at the 95% confidence limit when the dose
mately equal doses per quarter would meet the 30% equivalent is on the same order as the annual maxi-
recommendations with approximately 95% confi- mum permissible dose, or within a factor of two at !

'dence. The reported dose equivalent for a worker the 95% confidence level when the annual reported
receiving all of the annual dose on one dosimeter dose is less than I rem. Explicitly stated is that
would have an approximately 70% confidence of th:se accuracy limits include variations in dosime-
meeting the recommendation. ter sensitivity, with incident energy and direction of

A test statistic variable in the magnitude of the incidence, and in dosimeter construction, readout,
delivered dose was contained in the early drafts of and calibration.
ANSI N13.ll. The University of Michigan test The first recommendation is met: the criteria was
concluded, and the DOE study concurred, that the designed to be as low as is reasonably achievable.
split in the test statistic was unnecessary at current The recommended minimum levels of accuracy
state of the art and was detrimental to the conduct near the maximum permissible dose imply a test
of the test. Principally, a significantly larger num- statistic of
ber of dosimeters would be required to perform a
variable-criteria test compared to a single-criteria IBl + 2 S s 0.50 for B positive
test to achieve the same level of confidence in the

*

results. Therefore, the allowance for a greater inac- and (B-6)
curacy at lower doses was not included in the test
criteria. IBl + 2 S s 0.33 for B negative.

The test statistic does not meet the t20% ree-
ommendation on the accuracy at high doses. High The asymmetric criterion is due to the specification
doses are typically received by only one dosimeter, of a factor rather than a percent of the convention-
thus there would be 70% confidence that the ally true value. This statistic implies an upper limit
reported dose is within 30%. of S of 0.25, which is approximately achieved by
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The NCRP recommended accuracy in the ithe adopted statistic (S. = 0.30). The adopted *

criteria approximately corresponds to recommen- high dose region is greater than is specified

| dations of the ICRP for S values near 0.20. How- by the test criteria (20% NCRP versus
ever, the allowed inaccuracy of the bias for small S 30% test criteria). The ICRU and ICRP |

'

values is (nearly) as great as 50%. This allows too favor special effort to increase accuracy on
much inaccuracy in the calibration methods and a case-by-case basis. l
dosimeter design, and is above the currently Inaccuracies resulting from field use under*

achievable level. Note that this approach does not partially unknown conditions (e.g., posi-
require the use of quarterly dosimeter exchanges tion of dosimeter relative to the source dis-
with the accompanying assumption of approxi- tribution and body of wearer) are

mately equal doses received each quarter, neglected in the test criteria.
A source of inaccuracy included by the ICRP,

but not included by the adopted test criteria is that Performance Test Uncertainty
due to direction of radiation meidence. The collec-

,

tion of angular response data is required by the
The implementation of the test statistic as given

.

DOE standard with no criteria on the performance.
.

The application of the adopted test statistic may be in Equation (B.4) may require large numbers of
dosimeters to measure IBl and S with sufficient pre-alternatively viewed as allowing a confidence inter-

val up to 0.2 for the inaccuracy in the angular cisi n. Assuming that the dosimeter readings are

response. The recommendations of the ICRP can n rmally distributed about a single mean, for 95%

be taken into account during the development and f the readings the magnitude of the bias is

subsequent review of a test criteria for angular bounded by:

response.
The recommendations at the lower dose equiva- IBIS' ~ ' + Zn33 (B-7)

o

lent levels were not used for the same reason as was CTV f CTV
stated above for the NCRP recommendations.

For 95% of the samples the standard deviation is
** "' "

Summary of Relationship to
NCRPilCRUllCRP

Ss(2,}5 (B-8)
v2

RecommendationSB4 through B-6

us g a x distribution with (n - 1) degrees of free-
The adopted performance criteria were chosen to

dom. Because the uncertamties m B and S are mde-be as low as was reasonably achievable. The crite-
pendent for normally distributed data, a close

rion is consistent with the recommendations of the
B approximation to the mterval contammg 95% ofNCRP,B-4 ICRU,B-5 and ICRP -6 vhh the fol- ,

the parent population is:
lowing caveats:

[l B i + S) , = 1 M CTV i a
+To meet the NCRP and ICRU recommen.*

dations of 30% for the accuracy, and do it
with 95% confidence, at least four dosim-

2eters receiving equal doses must be used. Z o ,13,
This may be approximately correct for t'le n
majority of workers, but is not adequate
for all.
The recommendations by the ICRP are [[x$oq

_
,v2 2 v2*

# (B-9)
approximately met for each dosimeter, and L\n - 1/ J CTV
thus for each worker, except that the uncer-
tainty due to angular response is neglected
in the test criteria. The adopted test criteria The term in brackets on the right-hand side is the
are approximately equivalent to reserving amount by which a system that meets the goals for
up to 20% for additional (positive)' bias accuracy could fail the test statistic due to a statisti-
due to angular response variations, cal fluctuation of a measurement. This term can be
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Table B-1. Statistical uncertainty term

Number of . Appror.imate Value of
a/CTV Dosimeters Uncertainty Term

0.08 15 0.05.

0.17 15 '0.10
30 0.17
60 0.05

0.24 ' 15 0.14
30 0.10
60 0.07

120 0.05
.

reduced by increasing the number of dosimeters per standard deviations of 0.08,0.17, and 0.24, respec-

test. Table B.I. lists the approximate values of the tively. Similar requirements for the number of sam-

statistical terms as a function of a and the number pie dosimeters can be derived using tolerance
of dosimeters used per test. For an uncertainty of statistics for 95% probability that 70% of a parent
5%,15,60, and 120 dosimeters are required for population with |Bl + S = 0.25 is within tolerance.

.
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P.O. Box X, Oak Ridge, TN.
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I David Duncan, Head R. E. Gerton, U.S. Department of

Industrial Hygiene and Health Physics Energy, Richland Operations Office,

Department, Oak Ridge Gaseous 825 Jadwin Avenue, P.O. Box 550,

Diffusion Plant, Martin Marietta Richland, WA

Energy Systems, Inc.,
P.O. Box P, Oak Ridge, TN -

| Dennis C. Parzyck, Environmental Eric Erickson, U.S. Department of

| and Occupational Safety Division, Energy, Richland Operations Office,

1 Oak Ridge National Laboratory, 825 Jadwin Avenue, P.O. Box 550,

i Martin Marietta Energy Systems, Richland, WA

Inc., P.O. Box X, Oak Ridge, TN

|
J. M. Selby, Pacific Northwest Norris D. Johnson, E. I. DuPont -

' Laboratory, P.O. Box 999, deNemours, Savannah River Plant,

| Richland, WA (5) Aiken, SC

J. J.,Fix, Pacific Northwest T. L. Collins, Manager

Laboratory, P.O. Box 999, Knolls Atomic Power Laboratory,

Richland, WA U.S. Department of Energy,
P.O. Box 1072, Schenectady, NY

P. L. Roberson, Pacific Northwest A. C. Davis, Manager

Laboratory, P.O. Box 999, Bettis Atomic Power Laboratory,

Richland, WA (5) Westinghouse Electric Corporation,
P.O. Box 79, West Mifflin, PA

C. D. Hooker, Pacific Northwest C. K. Gaddis, Manager

Laboratory, P.O. Box 999, Pittsburgh Naval Reactors Office,

Richland, WA P.O. Box 109, West Mifflin, PA

L. G. Faust, Pacific Northwest A. Richardson, EPA Office of Radiation

Labcratory, P.O. Box 999 Protection, Criteria & Standards

Richland, WA Division, AW-460,401 M Street, SW, j

Washington, DC i
,

J. T. Davis, U.S. Department of J. T. Lewis, Center for Dev. & Radiol.

Energy, San Francisco Operations Health, Office of Health Physics,

Office,1333 Broadway, Oakland, CA HFZ-60, Rm. Chap. 332,5600 Fishers
Lane, Rockville, MD

Phil Hill, U.S. Department of J. C. Villforth, Director,

Energy, San Francisco Operations FDA Bureau of Radiological Health,

Office,1333 Broadway, Oakland, CA Rockville, MD
1

T. Jordan Powell, Lawrence Livermore R. Colle, National Bureau of

National Laboratory, L380 Building Standards, Gaithersburg, MD

255, P.O. Box 808, Livermore, CA |

Nathanial A. Geenhouse, E. H. Eisenhower, Office of Radiation |

Building B75B, Lawrence Berkeley Measurement, National Bureau of

Laboratory, Berkeley, CA Standards, Gaithersburg, MD

|
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| . Don Busick, Stanford Linear R. Loevinger, National Bureau of
I Accelerator, P.O. Box 4349, Standards, Gaithersburg, MD
i Stanford, CA

' Bob Tuttle, Rockwell G. Ehrlich, National Bureau of
*

i International, Rocketdyne Standards, Gaithersburg, MD
Division,6633 Canoga Ave.,
Canoga Park, CA '

D. N. Bridges, U.S. Department of R. B. Schwartz, National Bureau
. Energy, Savannah River Operations of Standards, Building 235,
!' Office, P.O. Box A,- Aiken, SC Gaithersburg, MD

Paul Matthews, U.S. Department of E. H. Doleck, Building 201, |
Energy, Savannah River Operations Argonne National Laboratory,
Office, P.O. Box A, Aiken, SC 9700 S. Cass Avenue,

Argonne, IL

R. E. Alexander, Chief L. E Phillips, -

Radiation Risk Assessments and Building 535A, ;
Management Branch, Office of Brookhaven National thoratory, '

Nuclear Regulatory Research, Upton, NY
U.S. Nuclear Regulatory Commission,
Washington, DC .

. |

A. Brodsky, U.S. Nuclear D. J. Thompson, Sandia National
Regulatory Commission, Wilste Laboratories, Organization 3313, '

Bldg., MS-|130 SS,7515 Eastern P.O. Box 5800,
Ave., Silver Spring, MD Albuquerque, NM

L. K. Cohen, Office of Inspection D. G. Vasilik,
& Enforcement, U.S. Nuclear IAs Alamos
Regulatory Commission, National Laboratory,
Washington, DC P.O. Box 1663,

Los Alamos, NM

L. J. Cunningham, Operating R. B. Falk,
Reactor Programs Branch, Division RockwellInternational,
of Inspection Programs, U.S. P.O. Box 464, .

Nuclear Regulatory Commission, Golden, CO
Washington, DC

M. V. Federline, Office of G. W. Campbell, .
Executive Director for Operation, Rockwell International,
U.S. Nuclear Regulatory P.O. Box 464, Golden, CO

. Commission, Washington, DC

K. R. Goller, Division of Rad. J. R. Cortez, los Alamos
Prog. & Earth Sciences, U.S. Nuclear National Laboratory,
Regulatory Commission, P.O. Box 1663,
MS-ll30 SS, Washington, DC Los Alamos,NM
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R. E. Minogue, Director J. H. Elliot, Lawrence Livermore

Office of Nuclear Regulatory National Laboratory,
Research, U.S. Nuclear Regulatory P.O. Box 808, Livermore, CA

Commission, Washington, DC

R. B. Neel, U.S.' Nuclear Regulatory C. L. Graham, lawrence Livermore
Commission, Wilste Bldg., MS-Il30 SS, National Laboratory,
7515 Eastern Ave., Silver Spring, MD P.O. Box 808,

Livermore, CA

L. C. Rouse, Chief R. M. Hall, E. I. DuPont
Advanced Fuel and Spent Fuel deNemours & Co.,

Licensing Branch, Division of Savannah River Plant, Aiken, SC

' Fuel Cycle & Material Safety,
U.S. Nuclear Regulatory Commission,
Washington, DC

J. M. Aldrich, HS&E, R. Lawrence, West Valley

Building 123, RockwellInternational, Nuclear Services
i

P.O. Box 464, Golden, CO P.O. Box 191
Rock Springs, Rd., West Valley, NY

,

R. E. Wood, Acting Asst. Mgr. W. Nees
Environmental, Safety & Health Programs United Nuclear Corp. .

'4

. U.S. Department of Energy P.O. Box 14000
Idaho Operations Office Grand Junction, CO
Idaho Falls, ID

G. C. Bowman J. J. Volpe

U.S. Department of Energy Westinghouse Electric Corporation

Idaho Operations Office P.O. Box 2068
Idaho Falls, ID Idaho Falls, ID

T. F. Gesell, Chief C. D. Sorensen
Dosimetry Branch EG&G Idaho, Inc.

Radiological and Environmental P.O. Box 1625 !

Sciences Laboratory Idaho Falls, ID

U.S. Depart;nent of Energy i

|Idaho Fsils, ID (50)
|~

R. D. Carlson C. S. Abrams
Dosimetry Branch Argonne National Laboratory
Radiological and Environmental Idaho Site
Sciences Laboratory P.O. Box 2528

U.S. Department of Energy Idahc r. dis, ID

Idaho Falls, ID
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/3;83) U.S. NUCLEAR REGULATORY COMMI',siON
,

MATERIALS LICENSE' -
q ,

,

| Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganintion Act of 1974 (Public I d. i
'

j Code of Federal Regulations. Chapter 1, Parts 30. 31,32,33,34,35,40 and 70, and in reliance on statementfand a re , att5ns

g heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct. ,
!

J tource, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below: to' i

s ! 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 to contain the conditions specified in S ction 183 of the Atomic Energy Act of 1954, as amended, and is

j subject to all applicable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any

a conditions specified below.
I'

a
f Licensee
? In accordance with letter dated
1 November 9, 1995, i

,

3. License number 27-05861-02 is amended i1. Environmental Protection Agencyq

: j Office of Research and Development in its entirety to read as follows: |

i National Exposure Research Laboratory
~

2. Characterization Research Division
4. Expiration date February 28, 1994[ P.O. Box 93478 .

[ las Vegas, NV 89193-3478 5. Docket or1

[ Reference No. 030-06981'

i d 6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that licensee ,

j special nuclear material form may possess at any one time jj
under this license ;

h
.

A. Hydrogen 3 A. Any A. 5 millicuries -

B. Any byproduct B. Any B. Not to exceed 5 i

material with Atomic millicuries per

Nos. 3-83, and with radior.uclide
half-lives less than
or equal to 120 days

C. Any byproduct C. Any C. Not to exceed 1
material with Atomic millicurie per

Nos. 3-83 with half- radionuclide and 25 |

lives greater than millicuries total '

1120 days
)

D. Any byproduct D. Sealed and/or D. Not to exceed 5 ;

material with Atomic plated sources millicuries per i

Nos. 3-83 source and 100
millicuries total

E. Carbon 14 E. Any E. 10 millicuries

F. Strontium 90 F. Any F. 200 microcuries
'

G. Iodine 129 G. Any G. 50 microcuries

H. Any byproduct, H. Any H. Not to exceed 100
source or special microcuries per
nuclear material radionuclide and 10
with Atomic Nos. 84- millicuries total,
96

1 $

\'r. u n c.1,
9512060284 951129

-

,

d PDR ADOCK 0300o981 ) {s '
:

'

; C PDR . ,

?.%?sssss.'rssssssssssssss.v.? Yssssssssssss.TMssssss vMsss.?s v T.% 3
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'NIC FORM 374A U.S. LEAR REGULATORY COMMISSloN PAGE 2 OF 8 PAGES
,

/* ucense Nunaier - g
||27-05861-02 g

"

'

MATERI ALS LICENSE Docket or Referrnee Numirr g|
-

3 030-06981 E
3 SUPPLEMENTARY SHEET

E
5 Amendment No. 22 Ey

s,
5

E
9

E
3 s

-

!
E

3 (continued) E
3
3 I. Any byproduct, I. Sealed and/or I. Not to exceed 100 |
3 source or special plated sources microcuries per -

3 nuclear material source and 10 E

3 with Atomic Nos. millicuries total E
s
~

5 84-96 s
3

-

y J. Polonium 210 J. Any J. 650 microcuries y
s

g K. Uranium 233 K. Any K. 10 microcuries ;a
|,

3 L. Uranium 235 L. Any L. 10 microcuries E|
-

s
aj M. Plutonium 236 M. 'Any M. 10 microcuries j
! N. Plutonium 238 N. Any N. 60 microcuries !

eaj 0. Plutonium 239 0. Any 0. 30 microcuries y

P. Plutonium 240 P. Any P. 10 microcuries ||{
|E Q. Plutonium 241 Q. Any Q. 10 microcuries El

s

: R. Plutonium 242 R. Any R. 10 microcuries ja

s

![! S. Plutonium 244 S. Any S. 5 microcuries
a .

E T. Source material T. Any T. 15 pounds e

Eaj U. Nickel 63 U. Foils or plated U. I curie g

sources in s

5
detector cells ja

3 V. Cesium 137 V. Sealed source V. 1 millicurie !-

2
! (U.S. Nuclear E
3 Model 375) s

E W. Cobalt 60 W. Sealed source W. 5 millicuries 2a

i' (U.S. Nuclear E

Model 375) g
3

! X. Cesium 137 X. Sealed source X. 300 millicuries !
"I8 (U.S. Nuclear
$!! Model 375) ej

s
3 Y. Cesium 137 Y. Sealed source (New Y. 10 millicuries Ej

3 England Nuclear Ej

3 Model NER-572) E
s

',75 s1
~

5 s
s

3
E..

5 si
5 t

3 s,i

QSOGD'O$O?0$9$9?OE900?Q?QiQiD?9?O*0@?U?VWiG0?U?U?UfUT)T)U)?)T)S)T)?'l?)T)?UfU"UT'?UU'?fi
x
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|d NRc FORM 374A U.S. ; LEAR REGULATORY CoMMISSloN PAGE 3 OF 8 PAGES i

Lwenw Number
,

27-05861-02 E'
,j' '

.

3 MATERIAL.S LICENSE lxvLei or nererence sumner Ei i

E|l
'

y SUPPLEMENTARY SHEET 030-06981
E

3 Amendment No. 22 Ej l
3

E
|

E|!
l

I:
E

E

(continued)

hZ. Cesium 137 Z. J. L. Shepherd and Z. Six sources
Associates Series consisting of the :|

"

6810 sealed following
"

.

sources (Reference activities: 10 !

Dwg. No. A-0348 curies, 1 curie, 5 '

-

dated July 24, 100 millicuries, 10 $l

1976) millicuries (2 "|
sources) and 1 "|
millicurie $

.i

AA. Plutonium 239 AA. Sealed or plated AA. Not to exceed 5 E!
sources microcuries per ni !

E{l
source and 100
microcuries total

BB. Hydrogen 3 BB. Titanium tritide BB. 5 curies 3|

foils in detector 5
cells $

.i

@ CC. Cesium 137 CC. Sealed source CC. 100 millicuries Ej >

| DD. Cesium 137 DD. Sealed source DD. Not to exceed 3 !!
; (Amersham Model curies per source ;|

i

|3 CDC.711M Series) and 6 curies total ;|

3 EE. Cesium 137 EE. Sealed sour es EE. 751 millicuries E,-

|
Ej

3 (NEN Model G316 B
E!3 capsule and a J.L.
E|! Shepherd and

s Associates Type E|

3 6810 capsule, both E|

9 reencapsulated in E

||3 one source holder) E
si

a; FF. Americium 241 FF. Sealed sources FF. Not to exceed 30 ;|

3 (Amersham Model mil 11 curies per ;|

5 AMC.D2) source and 60 ;|
millicuries total si'

3
9 GG. Curium 244 GG. Sealed sources GG. Not to exceed 100 $m
3 (Amersham Model millicuries per 5
3 CLCL or Isotope source and 200 $
( Products Model XFB millicuries total $
5 series) $

-i
-

: E;

'. n'
I;i5

a
1:|"

D
h i$
l$ne w s.uauw se nu.u >,uv nu,u ov nu,u u o. ,yj urjgugugugu urjgugurjejguyjgu u ugueu vrjgugveveu 5x to i .i8
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.NRC FORM 374A U.S. CLEAR REGULATORY COMMISSION I.
PAGE 4 OF 8 PAGES g

*

Ixenu: Numtwr g j
,

27-05861-02 g
y
y h1ATERI Al,S 1,1 CENSE i>octeiiw nererence sumier E

g SUPPLEMENTARY SHEET 030-06981 g i

E
N

- Amendment No. 22 gy
E

B
E

W .

%
9

I
N
y 9. Authorized Use g ;

N
N
y A. through T. To be used in laboratory and tracer studies and analysis; development g

and standardization of chemical procedures; instrument calibration; research and gy
development as defined in 10 CFR Part 30.4; preparation and distribution of g

g radioanalysis calibration standards and environmental-level laboratory s
y intercomparison samples; and the local fabrication of subnanocurie electrodeposited j
, sources for calibrations. Sealed sources may. also-be used for demonstration and gy
g training purposes in the laboratory and field. g

8
M U. To ! e used in gas chromatographs for sample analysis. j
y

8
N V. and W. To be used in J. L. Shepherd Model 28-5 devices for instrument j
,

calibration. gj
X. To be used in J. L. Shepherd Model 142-10 irradiator for instrument !| calibration. - g

, -

8-

B Y. 'For storage only in a Mount Sopris Model 1000-C Portable Borehole logger. j
y
E 'Z. For use in two concrete shielding wells for instrument and dosimetry !

'

-

| calibration. j
|| AA. For instrument calibration.

.BB. To be used in gas chromatographs for s.mple analysis. ||
CC. F.or use in panoramic device for TLD and Pocket Dosimeter CalibrLtion. ||

~

I
B DD. To be.used in a Williston Elin self shielding TLD irradiator to irradiate
E Panasonic TLDS. |
B

-

E
'

N EE. To be used in a J.L. Shepherd Model 89 Series Calibrator within a J.L. Shepherd
E Model:78 Series Self-Contained Calibration Facility for instrument calibration. |
N

-

B FF.and GG. To be used in Columbia Scientific-Industries Corp. portable X-ray $
E

5 analyzer Model 880 for analysis of metal contaminants in soil and ground
N

N
~ water.

E
B

8
9

Ey +
E 1

y
N

3 n
9
3 $i
a y
n !i

E,!E
,

3 $l
3.n.imow.nuu.a.ueuemm.n wsww.m.ove>we .awwmacevoweevevan ,e s
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U.S. .. > CLEAR REGULATORY CoMMISSloN PtGE 5 or 8 PAGES g|-

j], PiRC FORM 374A
.[ * j| :

-

j u en o una,cc
.

27-05861-02 gj'

3 M ATERI ALS LICENSE IMcLet or Refenenn Numitt g '
i

3 SUPPLEMENTARY SHEET 030-06981 E|*

E i

3 Amendment No. 22 Ej
3 5)

,

a

E
5
E|3
Eiaj CONDITIONS g|
5i

a; 10. Licensed material shall be'used only at the licensee's facilities located at 944 2|

; East Harmon Avenue, Las Vegas, Nevada or the Department of Energy's Nevada Test s|

j Site, 65 miles northwest of Las Vegas, except: j!
,

fa 5) !

|; - A. Sealed sources listed in Subitems B. through V. may be used for instrument s| |

c calibration at the licensee's facilities at 4220 South Maryland Parkway, i|
$ Building C; Las Vegas, Nevada, i|

,5-
1

a
B. Sealed sources listed on this license which have individual activities less ;|

g|; than those listed in Schedule B of 10 CFR 30.71 may be used for instrument i|
Is

calibration and demonstration at temporary job sites of the licensee anywhere s|

y in the United States. - i,|
5|-

5
5 C. Sealed sources listed in Subitems Z. and CC. may be used only at the. licensee's sj
; facilities at 944 East Harmon Avenue, Las Vegas, Nevada. ;|

s,i
l-ac - D. Sealed sources listed in Subitem W. and EE. may be used for instrument- 2|

|c{
calibration at temporary job sites of the licensee anywhere in the United i|
States. E|l:

|5

|5 E. Sealed sources listed in Subitems FF. and GG. may be used for soil and ground [
j; water analysis at temporary job sites of the licensee anywhere in the United ;|
|; States. i|

ni-

! 11. A. Licensed material shall only be used by, or under the supervision of, [
d individuals designated by the Radiation Safety Committee, Stephen H. Pia, sj
5 Chairperson, ij

;i
-

! .

B. The Radiation Safety Officer for this license is Loyd D. Carrol.1. 5!
SI5

s 12. A. Sealed sources and detector cells shall be tested for leakage and/or 3|
~ i

3 contamination at intervals not to exceed 6 months or at such other intervals as !!
specified by the certificate of registration referred to in 10 CFR 32.210. [*

)Ir

- |3 B. Notwithstanding Paragraph A of this Condition, sealed. sources designed to emit 5|

s - alpha particles shall be tested for leakage and/or contamination at intervals 5|

5 not to exceed 3 months. [
' :|

Is C. In the absence of a certificate from a transferor indicating that a leak test 5|
-

15 has been made within 6 months prior to the transfer, a sealed source or 5|

|? detector cell received from another per.wn shall not be put into use until $|
5|

!5- tested.
I5

$!
e|im

-
-

e:,

C E|
|' $|
c

- N
-

- .
..___.....:........:..........,,.,,,,,,,,,.,.,,,i,.,,,,,ir,,r'tr.'rir$j
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-El U.S , CLEAR REGULATORY CoMMisStoN PAGE 6 OF 8 PAGES h| J

f lacense Numtvr |
'

.

'

27-05861-02 E-

a M ATERI Al.S 1,1 CENSE LAwket or Reference Numter si j

jI SUPPLEMENTARY SHEET 030-06981 Ijj
l E

*
i

g
Amendment No. 22 E|y

f| |9
Ei l

3 !
Ea

h E|
1

; (continued) i
s s ;

; D. Each sealed source fabricated by the licensee shall be inspected and tested for s|
; construction defects, leakage, and contamination prior to any use or transfer il i

; as a sealed source. j |
'

s
8 E. Sealed sources need not be leak tested if: j
C s1

E (1) they contain only hydrogen-3; or j| j

i
sl ,

; (ii) they contain only a radioactive gas; or j||
C s
E (iii) the half-life of the isotope is 30 days or less; or j|

a
:

2 (iv) they contain not more than 100 microcuries of beta and/or gamma emitting $|j material or not more the 10 microcuries of alpha emitting material; or Ej

sl
E (v) they are not designed to emit alpha particles, are in storage, and are not ;|
2 being used. However, when they are removed from storage'for use or s|
2 transferred to another person, and have not been tested within the ;|
2 required leak test interval, they shall be tested before use or transfer. ;|

,

2 No sealed source or detector cell shall be stored for a period of more ;j
E than 10 years without being tested for leakage and/or contamination. ji
-

The leak test shall be capable of detecting the presence of 0.005 microcurie of |4" F. |

E radioactive material on the test sample. If t:.e test reveals the presence of gj
0.005 microcurie or more of removable contamination, a report shall be filed j
with the U.S. Nuclear Regulatory Commission in accordance with 10 CFR 30(b)(2), ;gj2

E '

5 and the source shall be removed immediately from service and decontaminated, q
5{ repaired, or disposed of in accordance with Commission regulations. The report S
3 shall be filed within 5 days of the date the leak test result is known with the E!

,

'

! U.S. Nuclear Regulatory Commission, Region IV, 611 Ryan Plaza Drive, Suite 400, E|

3 Arlington, Texas 76011, ATTN: Director, Division of Radiation Safety and |E! i

s Safeguards. The report shall specify the source involved, the test rem ts,
@|3

|

5 and corrective action taken. |
,

5 b
3 G. Tests for leakage and/or contamination shall be performed by the licensee or by |j!
's other persons specifically licensed by the Commission or an Agreement State to $ '

s perform such services. $ ;

* :\ ,

B 13. Sealod sources or detector cells containing licensed material shall not be opened or E| ,

@bs sources removed from source holders by the licensee.
:

|;3; 14. The roof of the calibration facility (over Room 18 of the Monitoring Systems IE!!
y Laboratory, at 944 East Harmon Avenue, Las Vegas, Nevada) shall be fenced and posted yi
s " Caution Radiation Area." p'

h h
a :i

!3 E|

b jEI

N_,m x . .. .,. .. . ... ... . .. .., ... . .. ... ,,, ,,, ,,, ,,, , ,, r,n ,, ,,, 3,, ,,r ,,, ,,n,, ,,0,v,,, i,i j,0,0,0,0,g,D,3,HrurX) rk_m
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8 ,PAGES.I NRC FORM 3744 U.i . CLEAR REGULATORY COMMISSION PAGE 7 OF

|y' * uceneumner

27-05861-02 g|
..

j f
(p3

M ATEltl Al.S 1,1 CENSE Docket or Reference Numtvr

3 SUPPLEMENTARY SHEET 030-06981
g|

3 Amendment No. 22 g>|a
,

3
.,|

si* y

b.
' |

5 15. In lieu of using the conventional radiation caution colors (magenta or purple on (j
a |

5 yellow background) as provided in 10 CFR 20,203(a)(1), the licensee is hereby
5

authorized to label detector cells, containing licensed material and used in gas s|
s|

E chromatography devices, with conspicuously etched or stamped radiation cautior.
j symbols. {

.|

16. Maintenance, repair, cleaning, replacement and disposal of foils contained in 2|
5

detector cells shall be performed only by the device manufacturer or other persons 2
; specifically authorized by the Commission or an Agreement State to perform such 2
; services. j||s'

; 17. A. Detector cells containing a titanium tritide foil or a scandium tritide foil 2a

is
shall only be used in conjunction with a properly operating temperature control 2

; mechanism which prevents the foil temperature from exceeding that specified by 2

s, the manufacturer and approved by NRC. j|
.ai

; B. When in use, detector cells containing a titanium tritide foil or 4 scandium 2
g tritide foil shall be vented to the outside. 2

2'

| 18. Each source holder or logging tool containing radioactive material shall bear a 2
legible and visible marking as specified in 10 CFR 39.31(a). The label must be on 2:

E the smallest component that contains the licensed material which is transported as a 2

j^ separate piece of equipment. 2
s|

| 19. Licensed material shall not be used in or on human beings. 2
y
.|

.

E 20. The licensee shall not use licensed material in field applications where activity is 2

| released except as provided otherwise by specific condition of this license. 2
|-

E 21. The licensee shall conduct a physical inventory every 6 months to account for all [:

E sources and/or devices received and possessed under the license, g
:|s

3 22. The licensee is authorized to transport licensed material only in accordance with *!

! the provisions of 10 CFR Part 71, " Packaging and Transportation of Radioactive 3|
3|5 Material."

9 5
!

The licensee shall maintain records of information related to decommissioning at 944 j"35 23.
East Harmon Avenue, Chemistry Building; Las Vegas, Nevada as specified in 10 CFR |

!

30.35(g),40.36(f),and70.25(g)untilthislicenseisterminatedbytheCommission."j5 p
4 24. In addition to the possession limits in Item 8, the licensee shall further restrict 6|,
-

! the possession of licensed material to quantities below the minimum limit specified {
&

in 10 CFR 30.35(d) or 40.36(b) or 70.25(d) for establishing decommissioning rgi,

financial assurance. !?e
!?'

(25 '
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a 25. Notwithstanding the requirements of 10 CFR 20.202(c), the licensee may use the g

i Department of Energy Laboratory Accreditation Program (DOELAP) rather than the g
, j National Voluntary Laboratory Accreditation Program (NVLAP). g;;
a aj 26. Except as specifically provided otherwise in this license, the licensee shall i

conduct its program in accordance with the statements, representations, and iy procedures contained in the documents, including any enclosures, listed below. The iaj Nuclear Regulatory Commission's regulations shall govern unless the statements, s
representations and procedures in the_-licensee's application and correspondence are iy,

a more restrictive than the regulations. i2

^ "

a
E A. Application dated January 3, 1989 i

E B. Letter dated March 13, 1989 s|-

5 C. Letter dated April' 19, 1990 il .

j D. Letter dated July 26, 1990 il
E. Letter dated October 15, 1990 i|

'

a; F. Letter dated November 9, 1990 si
; G. Letter dated May 8, 1991 i|

. ; H. Letter dated December 19, 1991 i
I. Letter dated January 7, 1992 i

y; J. Letter dated April 7, 1992 i~

; K. Telefacsimile dated April 29, 1992 il
; L. Letter dated July 17, 1992 E|

3 M. Letter dated July 27, 1993 il
; N. Letter dated September 7, 1993 il

,

; 0. Letter dated November 12, 1993 ; i

: P. Letter dated August 19, 1994 i
? Q. Letter dated October 5, 1994 ; |

'

? R. Letter dated October 12, 1994 :

E S. Letter dated April 7, 1995 E|!5 T. Letter dated April 20, 1995 E |"
l3 U. Letter dated November 9, 1995 ;j

i i!!

3 !!4

a e\

3 FOR THE U.S. NUCLEAR REGULATORY COMMISSION !
~

e ,

;

El|3
5!3 NOV 2 81995 /rr e h W. -- ?|3 Date By a

$ aterials Branch g ;|
"~

Region IV, WCF0 ai-

! Walnut Creek, California 94596 El
ejli
E|!!
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UNITED STATES

[# " k* NUCLEAR REGULATORY COMMISSION
=

g j REGION IV
= =
D 8 Walnut Creek Field Office\ %g,# 1

1450 Maria Lane
Walnut Creek, California 94596-5368

July 10,19%
)
|

1

MEMORANDUM T0: Donald A. Cool, Director
Division of Industrial and Medical Nuclear Safet , NMSS

*

FROM: Frank A. Wenslawski, Chief
Materials Branch -

SUBJECT: TECHNICAL ASSISTANCE REQUEST: EPA, LAS VEGAS
CONTROL 571951 |

This Technical Assistance Request (TAR) is sent to you to determine whether an
exemption from 10 CFR 20.202(c)--now 10 CFR 20.1501(c)--can be continued when
the license is renewed (the license is in timely renewal status). License
Condition 25. currently allows the licensee'to use the Department of Energy |

'

Laboratory Accreditation Program (DOELAP) rather than the National Voluntary
Laboratory Accreditation Program (NVLAP). This matter was previously sent to !

Headquarters in a TAR dated January 23, 1992. In a response dated March 24, |
J

1992, it was stated that Headquarters had reviewed the DOELAP program and had
determined that it satisfied the criteria outlined in NVLAP. For this reason, .

'

it was recommended that EPA's request be approved.

We recommend that their request for renewal of this exemption be granted. If 1

their request cannot be granted, please specify the reasons..

If further information is required, contact Beth Prange at (510) 975-0250.

Enclosures:

TAR Form dated July 9,1996 - ,

|Letter dated July 3,1996
Handbook for the DOELAP for Personnel Dosimetry Systems
DOE Standard for the Performance Testing of Personnel Dosimetry Systems
Amendment No. 22 to License No. 27-05861-02 j

l

!

!

|
|

l
,

_ _ . ..-- . _ - - -
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b REGIONAL TECHNICAL ASSISTANCE REQUESTFORM

i
.

*

| D:t:: July 9,1996

:

M:ll or E-Mail to: Donald A. Cool, Mall Stop: 1WFM s?F5 If E-mail, cc: DAC.

Division ofIndustrial and Medical Nuclear Safety, NMSSi

From: Frank A. Wenslawski (FA W) Region IV, WCFO
! Chief, Materials Branch
!

| Lic:nsee: EPA, Las Vegas License No.: 27-05861-02

| ControlNo. 571951

Letter dated: July 3,1996

i

O Problem / issue: The licensee wishes to renew an exemption from 10 CFR 20.202(c)---now

| 10 CFR 20.1501(c)---to allow them to use the Department of Energy
; Laboratory Accreditation Program (DOELAP) rather than the National

Voluntary Laboratory Accreditation Program (NVLAP).
1
!

) D Action Required: Review their request and determine whether the exemption can be
; continued. If not, specify the reasons.
:
4

} R: commended Action (with revisions): .X Approve
;

4

i

| Hz:dquarter Reviewer: (For HQ use)
; R:glonal Reviewer: Beth Prange (BAP1)

| R2Vlower Code: W1
: R2 viewer Phone No.: (510)975-0250 FAX No.: (510)975-0381

R: quest Needed by: 09/09/96
!
s

i

| Form TAR-10
9/93

4

i

$

|

.

4

-- e
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% UNITED STATES
\ NUCLEAR REGULATORY COMMISSION l

[ S REGION IV i

a ;
D
b ,,,,, 8 Walnut Creek Field Office

1450 Maria Lane
Walnut Creek, California 94596-5368

JUL 3 01996

U.S. Environmental Protection Agency
National Exposure Research Laboratory
Characterization Research Division
ATTN: Wayne Marchant

Director
P.O. Box 93478
Las Vegas, Nevada 89193-3478

SUBJECT: RESPONSE TO LETTER DATED JULY 24, 1996

We believe that October 14, 1996 is a reasonable target date for the
resubmission of your license application.

The expected interactions of the Radiation Safety Officer (RS0), the Radiation
Safety Committee (RSC), and management are clearly specified in Item 7 and in
Appendices F, G, H, and K of the enclosed draft regulatory guide for broad
scope license applications. These interactions are described further in

; NUREG-1516, " Management of Radioactive Material Safety Programs at Medical
: Facilities", also enclosed. While the NUREG document was written with medical
; facilities in mind, it can be used to determine the ways NRC expects licensee

radiation safety programs to function. The ability of the RSO to communicate i,

freely with the highest levels of management and with the RSC on matters of |
,

; radiation safety and health is vital to the success of your licensed program. ,

Management, the RSC, and the RS0 should function as a team on radiation safety |

: matters.

Where day-to-day employee relations are of concern, rather than radiation
' safety issues, it is appropriate to follow your own internal personnel

procedures. NRC does not routinely become involved in personnel issues or
.

'

organizational concerns. These matters are outside our normal
responsibilities to ensure employee and public radiologic health and safety.

4 Choosing the appropriate level of management for your RSO to report to for
routine employee-relations issues is not within our area of responsibility.

We hope that this reply is fully responsive to your concerns.

Sincerely,

h 0. k
Beth A. Prange
Sr. Health Physicist (Licensing)
Materials Branch

Enclosures: As Stated
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)UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
# O 3 NATIONAL EXPOSURE RESEARCH LABORATORY 1

P.O. BOX 93478. LAS VEGAS, NV 89193-3478

4 4 PROh . * ~4

'/

July 24,1996 orricE or
RESEARCH AND DEVELOPMENT

Ms. Beth Prange
'

Senior Health Physicist, Licensing
Materials Branch
United States Nuclear Regulatory Commission - Region IV
1450 Maria Lane
Walnut Creek, CA 94596-5368

Dear Ms. Prange:

During our teleconference July 1,1996, I committed to submit a revised license
application in a reasonable time. This has been, and remains, a very high priority for me.
However, it is inherently difficult and time-consuming. Moreover, the press of other work and a
scheduled absence of our RSO will delay our submission until the week of October 14,1996, if 1

not sooner. Please let me know if this creates a problem.

On a related matter, for some time I have been discussing with my staff the appropriate
reporting relationship for the RSO. Rightly or wrongly, I had believed that he must report
directly to me or to my associate laboratory director, at least with respect to matters directly
related to RSO duties (as contrasted with other radiation work). I use the term " report" in its
technical sense to mean report for performance appraisal, leave approval, discipline, travel
approval, and the like. But this is administratively awkward, and not like other reporting
relationships in my laboratory. For example, it is extraordinary for an employee at grade GS-12
to report directly to a member of the Senior Executive Service, which I am. I have been
interested in the possibility of assigning the supervision of the RSO to one of my middle
managers. This would bring management of the professional conduct and technical performance
of the RSO in line with other management practices at my laboratory. Additionally, conduct and
technical expedise can then be evaluated routinely as with any employee. It has not been clear l
how to distinguish the non-management health and safety responsibilities of the RSO from the j

general standards required of every employee.

I understand that Stephen Pia has discussed this matter with you and Jim Montgomery.
Steve commented about how helpful and informative those conversations were. In his summary
to me, Steve said it was clear that as long as the RSO has the authority and responsibility to |
report to me or my associate, and to the radiation safety committee (RSC), concerning health ana |
safety, he can be supervised by another manager. This would include supervision of tasks
assigned to the RSO where health and safety are not the central issue as well as the RSO's
professional conduct with and technical assistance to the authorized users. Preparation of the
license application is one example where supervision of progress is important. It was also
emphasized that the RSC is responsible to review the RSO's administration of the provisions of
the safety program. I always have supported, and I continue to support, the RSO when it comes

n.cyci.an.cret.bi. .erint.d witn v.9.tabi. og Based inks on 100% R.cyded Paper (40% Poskensumer)
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to matters of health and safety. He has immediate and unrestricted access to me and to all levels
of management both locally and as high in the chain of command external to our facility as is
required to ensure a safe workplace.

If this information is correct I intend to assign the RSO to a supervisor in the unit where
the RSO is attached. However, before I move forward with this reassignment I would appreciate
confirmation by the NRC that this would not be viewed as inappropriate.

I look forward to your reply. Please feel free to call (702) 798-2525 if you want to
discuss this or any related issue.

Sincerely,

I
Wayne N. Marchant
Director, Characterization Research Division

.

cc:
Stephen Pia
Christian Daughton

4

?

i

!

!

,
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I

U.S. Environmental Protection Agency
National Exposure Research Laboratory
Characterization Research Division
ATTN: Wayne Marchant

Director
i

P.O. Box 93478
Las Vegas, Nevada 89193-3478 |

i
SUBJECT: LICENSE RENEWAL 1

This is in reference to your request dated April 3,1996 for renewal of your
byproduct material license. It should be noted that your original renewal
request was dated February 11, 1994. That application was withdrawn by your |

letter dated February 1, 1995. This matter was also discussed in letters from
you dated November 28, 1994 and February 15, 1996 and in correspondence from
NRC dated January 20, 1995 and February 15, W15. A letter stating that your
license is currently in timely renewal was imed on March 7,1994.

During the review of your most recent renewal request, it was noted that the
application is not a stand-alone document, as it refers to other documents in
several sections (Items 5, 6, 9, and 10). These documents include the
application dated January 3,1989, the license and existing amendments, your
general emergency response plan, your radiation safety manual, and IAEA Safety
Standard, Safety Series No.l. In addition, License Condition 26. of
Amendment 22 to License 27-05861-02 currently lists twenty-one documents which
are part of your current license file. Thus, the license is fragmented and
awkward to reference. We feel that it is important that the license renewal
be a coherent, concise document.

It was also noted that certain procedures and criteria outlined in Draft
Regulatory Guide DG-0005, dated October 1994, " Applications for Licenses of
Broad Scope", copy enclosed, were either covered in your submittal in a
cursory, generic manner, or not at all. We will list our specific concerns
later in this letter. A copy of the checklist used to review your application
is enclosed for your reference so that the procedures and criteria which NRC
expects to be included in an application are easily identified.

.

u____ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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U.S. Environmental Protection Agency -2-
Las Vegas, Nevada

|

|
After some consideration, we are asking you to resubmit your renewal
application in its entirety without referencing other documents. If previous
information remains accurate, it is acceptable to copy the information and to I
include it as an appendix to your submittal. Please note, however, that many
changes have occurred in your program since the last renewal that may warrant
revisions to such documents. We believe that taking the extra effort to draft I

a complete renewal request will produce an unambiguous license that will be
|much more useful to your personnel. We feel that the resulting improvement in.

the final licensing product outweighs the additional delay in its timeliness.
Upon receipt of this letter, we ask that you review our concerns, determine a<

reasonable target date for resubmission of your renewal request, and inform us
in writing of the chosen date. If extensions are necessary, we request that

; you also inform us in writing, describing the reasons for the delay.
|

'

The exemption from the requirements of 10 CFR 20.202(c) (now 10 CFR 20.1501),
which is currently listed as Licease Condition 25. in your license, will have
to be renewed. This must be accomplished by written approval from NRC
Headquarters. In your reply, specify whether the following documents remain

! current:

Handbook for the Department of Energy Laboratory Accreditation program;

for Personnel Dosimetry Systems, published December 1986, DOE /EH-0026.#

Department of Energy Standard for the Performance Testing of Personnel
,

Dosimetry Systems, published December 1986, DOE /EH-0027.
'

If they have been updated, please forward current versions of those documents,
as they will be forwarded to Headquarters for reconsideration.'

In Item 9. of your renewal application, you requested that the Special Use
Isotope Facility (Hot Lab) in Room 46 of the Quality Assurance Laboratory
Building be deleted from the license. You should submit a copy of the
close-out survey and information concerning the licensed materials which were
used in the area, the instrumentation used for the close-out surveys,'

instrument efficiencies, instrument calibrations, the type of surveys
performed, and the minimum detectable activities for each type of survey.

i Enough information should be provided to demonstrate that the guidelines for
decontamination (copy enclosed) are satisfied. Refer to NURIG/CR-5849,
" Manual for Conducting Radiologica7 Surveys in Support of License
Termination", copy enclosed.

'

.
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U.S. Environmental Protection Agency -3-
Las Vegas, Nevada

:
!

'

Specific concerns noted during our review of your application dated
April 3, 1996, are mentioned below in the approximate order of their

; appearance on the " Checklist for Review of Applications for Broad-Scope
Licenses".

1. Submit your ALARA program. You may commit to following Appendix G of
Regulatory Guide 10.8, Revision 2, copy enclosed, or you may submit
equivalent commitments. Also refer to 10 CFR 20.1101.

2. It should be noted that you have on file a Statement of Intent dated
May 8, 1991 for decommissioning funding (copy enclosed) in the amount of
$750,000 pursuant to 10 CFR 30.35, 40.36, and 70.25. Therefore, License
Condition 24. on Amendment 22 will be replaced with a standard license
condition similar to this one: j

In addition to the possession limits in Item 8, the licensee shall
further restrict the possession of' unsealed licensed material or
readily dispersible source material to quantities less than 10'
times the applicable limits in Appendix B of 10 CFR PART 30, and
10 mci of dispersible source mderial as specified in 10 CFR 30.35,
40.36, and 70.25.

However, using this condition will require that the Statement of Intent
be revised to cover $750,000 for byproduct material, $750,000 for special
nuclear material, and $0 for dispersible source material, which results
in a total of $1.5 million. This would necessitate submission of a
revised Statement of Intent.

You should review your license possession limits against the
decommissioning criteria in 10 CFR 30.35, 40.36, and 70.25 to determine
whether possession limits should be reduced or if the Statement of Intent
should be increased.

If you exceed the stated limits in the regulations for decommissioning
financial assurance, it will be necessary for you to develop and submit a
decommissioning funding plan. Refer to Item 1.7 of the broad-scope guide
and to Regulatory Guide 3.65, copy enclosed.

You should submit any revisions of your Staterhent of Intent or any
funding plan in separate correspondence. However, revisions to the
license possession limits should be described in your response to this
letter.

3. Submit facility descriptions. Describe the areas currently in use and
the types of authorized uses conducted at each location. Refer to

'Item 3, Page 10 of the broad-scope licensing guide.

!

!
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1 U.S. Environmental Protection Agency -4-
| Las Vegas, Nevada

i

! 4. Describe the authorized uses of licensed material. In particular,
discuss any animal studies which you may perform. What types of animals
are used? What materials may be administered? Are animals sacrificed

1 immediately, or are they housed and studied? Refer to Items 5., 6., and
of the broad-scope guide and to Item 12. of the review checklist. |

| 5. Include an organizational chart depicting the management structure,
reporting paths, and flow of authority, including the statement

.

empowering the RSC. Describe the membership of the RSC, and specify who
has voting rights. Include a charter for the RSC equivalent to that i

; included as Appendix F of Regulatory Guide 10.8, Rev. 2. Also refer to
' Item 7 of the broad-scope guide and Item 7.2 of the review checklist.

! 6. With regard to the RSO, specify the number of hours per week this
individual will be available to oversee the NRC licensed program.
Specify provisions for contacting this person during emergencies or4

off-hours and provide a general description of his other obligations.-

State that the RSO will report directly to senior management, have ready
access to all levels of the organization, and will have the authority to

,

immediately terminate any activities that are found to be a threat to
,

public health, safety, or property. !

4

7. With regard to the Alternate RSO, as mentioned on page 3 of your;

application, indicate the minimum training requirements and the normal
duties of this position. It should be noted that the Alternate RSO
should have the same qualifications as the RSO, as this person may be
called on to act in that capacity in the absence of the RSO.

8. Specify the minimum training and experience for your authorized users.
Refer to Appendix I of the broad scope guide. Note that emergency
procedures should be included in this training. Also refer to Item 8. of
the review checklist. Supply a copy of the authorized user application
form to be used by the RSO and RSC.

9. Describe your laboratory classification scheme based on radiotoxicity
and activity, and describe the RSC review of the adequacy of new
facilities and uses. Refer to Item 10.5 and Appendix K of the
broad-scope guide, as well as Items 9. and 10.5 of the checklist.

:

10. Describe the surveys to be performed by the authorized users and by the
RSO for each laboratory classification. Refer to Item 10.6 of the
broad-scope guide and to Items 10.5 and 10.6 of the checklist.

11 Describe the types and numbers of survey and monitoring instruments
; .available to your staff, and specify how they will be calibrated. Refer

to Item 9. of the checklist and to Appendix B of Regulatory Guide 10.8,
,

; Rev.2.
;

-- , _ - - ,_. -
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U.S. Environmental Protection Agency -5-<

Las Vegas, Nevada

12. Submit your emergency procedures, as they relate to licensed materials.
Refer to Item 10.2.3 of the broad scope guide and to Item 10.2 of the
review checklist. You should also describe the mechanism for notifying
the NRC of emergencies as may be required by 10 CFR 20.2201, 20.2202, or
20.2203.

;

13. Either commit to following Appendix I of Regulatory Guide 10.8, Rev. 2,
,

or specify prohibitions against unsafe practices which are listed in that
document.

14. Specify that the RSO will maintain a continuous inventory of licensed
materials. Submit new procedures, as necessary, to assist the RSO in
maintaining this information. For example, describe the mechanism which
will be used to inform the RSO of the receipt of licensed material. This
is necessary to ensure proper training of personnel, laboratory'

surveillance, and waste disposal procedures. Refer to Item 10.3 of the
! broad-scope guide.

15. Submit a description of your bioassay programs. If such programs are not
; currently necessary, so state and specify the reasons for not

implementing them at this time. Also, specify that a subsequent<

amendment reouest will be submitted if such programs become necessary in
the future. Refer to Item 10.6.2 of the broad-scope guide and to
Item 10.6 of the enclosed checklist.

16. As you indicated that you utilize the decay-in-storage method for
disposal of licensed material, the following license condition will be
added to your license upon renewal:

The licensee is authorized to hold radioactive material with a
physical half-life of less than 65 days for decay-in-storage before
disposal in ordinary trash provided:

A. Radioactive waste to be disposed of in this manner shall be
held for decay a minimum of 10 half-lives.

B. Before disposal as ordinary trash, byproduct material shall be
surveyed at the container surface with the appropriate meter
set on its most sensitive scale and with no interposed
shielding to determine that its radioactivity cannot be
distinguished from background. All radiation labels shall be
removed or obliterated.

.
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U.S. Environmental Protection Agency -6-
| Las-Vegas, Nevada
:

4

C. A record of each disposal permitted under this License
i Condition shall be retained for 3 years. The record must

include the date of disposal, the date on which the byproduct
material was placed in storage, the radionuclides disposed, the

' survey instrument used, the background dose rate, the dose rate !

measured at the surface of each waste container, and the name,

! of the individual who performed the disposal.

[ If you wish to increase your decay-in-storage authorization to include I
licensed materials with half-lives greater than 65 days, you should so 1,

specify. It may be necessary to provide additional information as-
,

outlined in the enclosed NRC Information Notice 90-09. Also, refer to '
4

Policy and Guidance Directive 94-05, copy enclosed. |
<

You should specify whether the standard condition will be adequate for
your program. If not, supply the additional information as described ;

above. Refer to Item 11. of the broad-scope guide and to Item 11. of the '

checklist.
'17. Although your application indicated that the RSO is responsible for

providing users the maximum quantities of radionuclides that may be
disposed in the sanitary sewer system, it is not clear what mechanisms
will be used to so inform users and to verify compliance. You should
specify whether allowed waste disposal limits will be stipulated in the
users' permits. Also, describe other mechanisms used to control waste
disposals. Refer to Item 11.3 of the enclosed guide.

18. You should state how you have determined compliance with 40 CFR 61
Subpart I regarding air effluents. Refer to Draft Regulatory
Guide DG-8016, and to Regulatory Guide 8.37, copies enclosed.

We will continue the review of your renewal request upon receipt of this
information. Please reply in duplicate, and refer to Mail Control 571951.

Sincerely,

b$0 biuwe
Beth A. Prange
Sr. Health Physicist (Licensing)
Materials Branch

Enclosures: As Stated

Docket: 030-06981
License: 27-05861-02
Control: 571951
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U.S. Environmental Protection Agency -7-
Las Vegas, Nevada
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bec:

Docket File
WCF0 Inspection File
LFDCB, T-9 E10
State of NV (License Only)

J

1

I

k

i
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3

DOCUMENT NAME: G:\beth\571951
To receive copy of t r_---- c. Indeste in boa: *C* = Copy wHhout encloeuroa *E* = Copy with enclosures *N" = No copy

MB IM I I I |
BPrange fktP

,.

05/29 /96 05/ /96 05/ /96 05/ /96 05/ /96,
_

0FFICIAL RECORD COPY
.



. - . .- - _ _ . _ - -

'*( .

-*
.

.*

#StO GT ** I
4

I
. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY C Eiyc)
S NATIONAL EXPOSURE RESEARCH LABORATORY A ir.

P.O. BOX 93478 * LAS VEGAS, NV 89193-3478 i J," n

n|||o: ;5m'

OFFICE OF
RESEARCH AND DEMONEMrApril 3,1996

Mr. Jim Montgomery
Radioactive Materials Safety Branch'

U.S. Nuclear Regulatory Commission, Region V
1450 Maria Lane
Walnut Creek, CA 94596-5368

Reference: License No. 27-05861-02 -

Docket No. 030-06981

Subject: NRC Material License Application Renewal Request
'

1

Dear Mr. Montgomery:

Enclosed for your review and approval is NRC Form 313 for our NRC material license
application renewal request. Please note that we used Drall Regulatory Guide DG-0005 as the |
basis for preparing this renewal application.

|

If you have any questions, or in any other way need my assistance, please call me I

(702-798-2525) 1

Sincerely,

kt M' l. /Wnk'

Wayne N. Marchant
Director, Characterization Research Division

Enclosure

R.cyci.sn.cyeim. . Printed with vegetate. Og Bas.d inks on 100% R.cyded Paper (40% Postconsumor)

-
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NRC FORM 313 U, S. NUCLEAR REGULATORY COMMISSION APPROVED BY OM A NO. 31540120 i
,

(643) EXPIRES S-3446 j

10 CFR 30,32,33 ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THis '

s R 35,36. 39 end 40 INFORMATION COLLECTON REQUEST: 9 HOURS. SUBMITTAL OF THE |
APPUCATCN IS NECESSARY TO DETERMINE THAT THE APPLEANT 13

I
OUAUFIED AND THAT ADEQUATE PROCEDURES EXIST TO PROTECT

4 THE PUBUC HEALTH AND SAFETY. FORWARO COMMENTSAPPLICATION FOR MATERIAL LICENSE REGARONG BURDEN EStiuATE TO THE NrORMAfiON AND RECORDS.
i

MANAGEMENT BRANCH (MNBB 7T14). U.S NUCLEAR REGULATORY
COMMISSON, WASHINGTON, DC 205550001, AND TO THE |

)PAPERWORK REDUCTON PROJECT (31500120L OFFICE OF
MANAGEMENT AND BUDGET, W AS64NGTON. DC 20503

; INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILEDINSTRUCTIONS FOR COMPLETING APPLICATION.
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE ~SPECIFIED BELOW,

APPUCATON FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPUCATIONS WiTH' IF YOU ARE LOCATED IN:

DIYlSION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY ILLINOIS, INDIANA, IOWA, MICHlGAN, MINNESOTA, MISSOURI, OHO, OR WISCONSIN,
OFFCE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS SEND APPUCATONS To-

i U.S. NUCLEAR REGULATORY COMMISSON
.

! WASHINGTON, DC 20555 0001 MATERIALS UCENSNG SECTION |
ALL CTHER PERSONS FILE APPUCATIONS M FOLLOWS:4

; P YOU ARE LOCATED IN: GLEN ELLYN, L 80137 5927

. CONNECTICUT, DELAWARE, dis TRCT OF COLUMBIA, MAINE. MARYLAND, ARKANSAS, COLORADO, ID AHO, KANSAS, LOUISIANA, MONTANA, NE8RASKA, NEW

| MASSAU10SETTS, NEW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANIA, MEXCO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOTA, TEXAS, UTAH, OR WYOMINO,
LHODE ISLAND, OR YERMONT, SEND APPUCATIONS TO: SENO APPUCATIONS To:

^
NUCLEAR MATERMLS UCENSlHQ SECTONWCMAR MAUlALS SAFEW BRANCH
U S. NUCLEAR REGULATORY COMMISSON' REGON IVs '

' "I
611 RYAN PLAZA DRfYE, SUITE 400

R
00NG OF PRU$SIA, PA 19406 1415 |

ALABAMA, FLORIDA, GEORGIA, KENTUCKY, MIS $1SSIPP1, NORTH CAROUNA, PUERTO ALASKA, ARIZONA, CAUFORNIA, HAWAll, NEVADA, OREGON, WASHINGTON, AND U.S
CICO, SOUTH CAROUNA. TENNESSEE, VIRGINIA, VIROIN ISLANOS, OR WEST VlAOINM, TERRITOPIES AND POSSESSONS IN THE PACIFIC, SENO APPLEATONS TO:

* SENO APPUCATONS TO:

NUCLEAR MATERIALS UCENSING SECTION RADCACTIVE MATERIALS SAFETY BRANCH
l U S NUCLEAR REGULATORY COMMISSION, REGON 5 U S. NUCLEAR REGULATORY COMMLSSON, REGON V

101 MARIETTA STREET, NW, SUITE 2000 1450 MARIA LANE
ATLANTA, GA 303210199 WALNUT CREEK, CA 94596-5368

|
|PE"4 SONS LOCATED IN AGREEMENT STATES SENO APPUCATONS TO THE U.S. NUCLEAR REOULATORY COMMISSON ONLY IF THEY W1SH TO POSSESS AND USE UCENSEO

] MATERIAL IN STATES SUluECT TO U.S. NUCLEAR REOULATORY COMMIS$10N JURISDICTIONS.

:
-THIS IS AN APPLCATION FOR (ChecA apprepness #sr4 2. NAME AND MAlUNG ADDRESS OF APPUCANT pnelude Zip code)1.

US Environmental Protection Agency
A NEW UCENSE

- . Characterization Research DivisionR AMENOMENT TO LCENSE NUMBER

C RENEWAL OF UCENSE NUMBER 27-05861-02 PO Box 93478T i
- Las Vegas, NV 89193-3478 |,

|#

S. ADORESS(ES) WHERE UCENSED MATERIAL WILL BE USED OR POSSESSED 4. NAME OF PERSON TO BE CONTACTED ABOUT Das

US Environmental Protection Agency APPUCATON |

National Exposure Research Laboratory Stephen H Pia, Chairman
! Characterization Research Division Radiation Safety Committee

TELEMONE NUMBER
i 944 East Harmon Avenue

Enn Voonn_ NV 702-798-2102
SUBMff ITEMS ETHROUGH 11 ON S.1/2 X 11" PAPER. THE TYPE AND SCOPE OF NFORMATON TO BE PROVOED IS DESCRIBED N THE LEENSE APPLEATON GUIDE.

] $ RADOACTIVE MATERIAL.
e. Element and mass number, b. chemical and/or phymcal form; and c. maanmum amount 6 PURPOSE (S) FOR WHICH LCENSED MATERIAL WILL BE USED

4

which wil be possessed at any one time

i 7. INDVIDUAL(S) RESPONSIBLE FOR RADIAflON SAFETY PROGRAM AND THElR
8 TRANING FOR NDIVIDUALS WORIQNG N OR FREQUENTING RESTRCTED AREAS

TRANING EXPERIENCE.d

i

! 9. FACIUTIES AND EQUIPMENT 10 RADIAT10N SAFETY PROGRAM

i
12 UCENSEE FEES (See 10 CFR t70 and Sectwn 170 31)

11. WASTE MANAGEMENT. I AMOUNT
FEE CATEGORf | ENCLOSED $

13 CERT 1FCATION. (Must be compAe8sd by apphcenQ THE APPtr: ANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENT ATONS MADE N Das APPLICATION ARE B NDING
*

UPONTHE APPUCANT.

1NE APPUCANT AND ANY OFFICIAL EXECUTING THIS CERT 1FICATON ON BEHAU OF THE APPUCANT, NAMED IN ITEM 2. CERTIFY THAT DMS APPLCAT10N IS PREPARED IN
1 CONFORMfTY WTTH TTTLE 10 CODE OF FEDERAL REGULAT10NS, PARTS 30,32,33,34, $5. M 39 AND 40, AND THAT All INrORMATION CONTANEO HEREIN IS TRUE AND

CORRECT TO THE BEST OF THElR KNOWLEDGE AND BEUEF.
' WARNING 18 U S C. SECTON 1001 ACT OFJUNE 25,1944 62 STAI. 749 MAKES IT A CH:MINAL OFFENSE TO MAKE A WILLFULLY F ALSE ST ATEMENT OR REPRESENT ATION TO

ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WifHIN ITS JURL*CICTION

. CERTIFY 1NG OFFICER - TYPED / PRINTED NAME AND TITLE SIGNA RE DATE

! Wayne N. Marchant. Director fy/L# bN
FOR NRC USE ONLY

TYPE OF FEE FEE LOG FEE CATEGORY AMOUNT RECEIVED CHECK NUMBER COMMENTS

$

APPROVED BY DATE

NHC FORM 313 (493) PRINf LD ON RECYCLLD P APER*

__ _ _ . _ _ . _
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}

April 1,1996 |

Item 5. Radioactive material: a) element and mass number; b) chemical and/or physical form; and i

c) maximum amount which will be possessed at any one time.

Radioactive materials and sources authorized in the license (Nov. 28,1995) are current.

Item 6. Purposes for which licensed material will be used

There are no changes for purposes for which licensed material will be used from those
currently authorized.

l
|

i

Item 7. Individuals responsible for the Radiation Safety Prognun and their training experience

SENIOR MANAGEMENT

The Director of the U. S. Environmental Protection Agency's National Exposure Research
Laboratory, Characterization Research Division, Las Vegas (CRD-LV) has the responsibility for

,

the organization and operation of the facility's radiation safety program. The radiation safety .!
committee (RSC) has been delegated the responsibility to recommend policies and develop and
monitor radiation safety practices, conformance to which is obligatory for all authorized users and '

workers of CRD-LV and collocated units subject to the provisions of this license. The radiation
safety officer (RSO) has been delegated the responsibility of the day to day operation of the
facilities radiation safety program and the authority to communicate with all levels of management
consistent with this authority,

While the RSC and RSO have broad authority to operate independently they are required to
resolve all safety and regulatory issues at the lowest level of management.

There are four working elements in the radiation safety program classified by the following
titles: (1) Authorized users are employees approved by the RSC to use and direct tasks involving
the use of radioactive materials, (2) the RSO, appointed by the licensee's Director and confirmed
by the RSC, is a technical advisor to the user and all levels of management, (3) the RSC which
develops and reviews safety practices, monitors compliance to the program and arbitrates all
disagreements and disputes, and (4) senior management which approves the action of the
committee and can direct the committee to focus on problem areas of the radiation safety
program.

The radiation safety committee has been given the authority to recommend policies and
implement, through its authorized users, all radiation safety practices. The RSO is an advisor to
management, an officer of the RSC, an advisor to all users under this license regarding the ;

requirements of the license and other policies which may from time to time be instituted. !

Management enforces and ensures that the policies of the RSC are implemented by the users

,
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NRC License Application of: 2
April 1,1996

in two ways. The RSO periodically audits each users operation and reviews any findings with the
user and the users supervisor. This is the primary mechanism ensuring safe operation and
conformance to applicable regulation.

( Additionally, any individual or member of the RSC, may at any time bring to management's
fttention any and all instances of noncompliance that the individual feels should be addressed only
(by the senior management of the facility. This policy is the fail safe of the radiation safety
program of this facility. The process is to notify management of the concern with a copy to the
chair of the RSC and the to the RSO. Management then has the responsibility to develop and
implement corrective action.

Additionally, senior management is apprised of the programs status by.guarterly opwre.
frequent meetings of th.e RSC. Management is committed to a proactive safety program in which
any user oflicensed material has access and recourse to actions which ensure quick and definitive
resolution ofidentified safety or regulatory concerns.

RADIATION SAFETY COMMITTEE

The RSC has the responsibility to recommended policies, develop and implement practices
consistent with existing regulation and safe and prudent laboratory or field operations. In
particular, the RSC has established procedures for procurement of radioactive materials, use of
these materials in laboratory or field procedures, sanctions by review and vote the adequacy of
safety practices for the use of radioactive materials and has developed and implemented a
radiation safety program. The RSC has the authority to define the duties and responsibilities of the
RSO consistent with Agency policy and applicable regulation and to amend the radiation safety
program to reflect current program needs and any changes in applicable regulations.

The RSC is composed of the authorized users, chair, RSO, representative (s) of senior
management or a senior management delegate. A quorum for a regular meeting is one third of
the members including the management representative or management appointee, the RSO and
the RSC chair. In the absence of the chair one of the committee members present shall be
appointed to conduct the meeting. Members not present may vote by proxy on matters on the
agenda via electronic mail or i i writing to the chair or by assigning the proxy to another member.

The RSC meets at least guanerly or more frequently at the discretion of the facility's Director,
RSO or Chair.

The Chair of the RSC is Stephen H. Pia, the RSO is Loyd D. Carroll, and the management
representative is John M. Moore Deputy Director of the facility.

RADIATION S AFETY OFFICER

The RSO is responsible for the day to day oversight of the facility's radiation safety program
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April 1,1996

and communicating to and working with all levels of management and the RSC regarding the
implementation and compliance status of the radiation safety program. The compliance status of
the program is reported to the RSC at all regular meetings. Additionally, the RSO is available for
advice or assistance to any individual during regular duty hour and during off duty hours in case
of emergency. The alternate RSO assumes these duties when the RSO is unavailable.

The specific duties of the RSO are consistent with those listed in appendix H of the guidance
documera (Oct. 94 draft) with the following exceptions identified by the line number in that
appendix:

3. This facility nas no requirement for specialized air filtration.

6 % Inspection and monitoring ofincoming shipments of radioactive can be done by the user if the
RSO is unavailable to satisfy NRC time requirements.

6. Personnel dosimetry is provied, as needed in compliance with 10CFR 20.1502, through the
dosimetry program and coordinated through the RSO.

"i 7. The RSO monitors compliance to the disposal guidelines established by the RSC for disposal
via the sanitary system and is not directly responsible for routine unposal by this route unless the
RSO accepts this responsibility upon request of a user.

9. The RSO is only responsible for storing radioactive materials accepted upon request by a user.

Item 8. Training for individuals working in or frequenting restricted areas

RADIATION SAFETY TRAINING

New employee, prior to working with radioactive materials or equipment that produces
ionizing radiation for the first time, receive radiation safety training commensurate with their
duties, any additional training required by the RSC, or if subject to the requirements in 10 CFR
19.12. Training is may be conducted by the RSO or the authorized user.

Female radiation workers are required to review, USNRC Regulatory Guide 8.13,
" Instruction Concerning Prenatal Radiation Exposure" with Appendices A and B, and informed of
their rights about declaring a pregnancy and are required to contact the RSO when a pregnancy is
declared.

Other individuals who may frequent or work in an area where sources ofionizing radiation are
used or stored, receive radiation safety training commensurate with their duties.

Radiation workers receive training in the safe use and handling of radioactive materials and

- _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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such specialized instruction as required by the authorized user under whose radiation
authorization they work.

All users receive annual radiation safety training conducted by the RSO or an authorized user.

Training records are maintained by the RSO.

Item 9. Facilities and equipment

The information for our facilities and e uipment previously submitted in our NRC material
~~ 4

license gnewai'applicalion'in'ia~nuiry,1989,is the same, with the exception for the followmg two
changes.

1. Add the EPA Government Parking Compound which was inadvertently omitted with our
previous NRC license renewal application in January,1989. This area is located adjacent to and
southwest from La Plaza building C at 4220 South Maryland Parkway. This is a secured, fenced
area used by ORIA personnel for parking of EPA vehicles containing low-level or exempt
quantities of radioactive materials, used as calibration standards for field equipment or radiation
survey meters in the vehicles. During duty hours, the northern entrance gate remains open and
unattended vehicles in the compound are secured and locked.

~ nyd

Laboratory (QAL) building. All radioactive materials were removed from this room and a close- ( gi0
,

2. Delete the Special Use Isotope Facility (Hot Lab)in room 46 of the Quality Assurance j '

wwy
'out radiation protection survey was conducted by the RSO in the latter part of 1992. )

Areas for the use and storage of radioactive materials and other sources ofionizing radiation
are approved by the Radiation Safety Committee and stipulated in the users authorization.

Item 10. Radiation Safety Program.

PREVIOUS LICENSES

This application is for renewal of the facilities current license number 27-05861-02 and all
amendments as of November 28,1995.

ADMINISTRATIVE PROCEDURES

Control of Procurement and Use

Procurement requests for radionuclides or devices containing sources are forwarded by the
user or the purchasing agent to the RSO for review. The RSO assigns an internal tracking
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number for each separate item of the request and confirms that the quantity ordered plus the
quantity on hand will not exceed the maximum licensed quantities. When the review is completed
the RSO approves the request and fonvards it to the purchasing agent. ;

Authorized use oflicensed materials are described in each users authorization. Proposed uses
beyond the scope of an existing authorization require review and approval of the RSC. Interim
amendments to an authorization may be granted by the RSC if the proposed use is consistent with
the current authorization, the change is adequately defined and relevant safety concerns
addressed. After review and concurrence by the RSO, RSC chair, and other users if required to
provide technical review, the RSC chair approves the interim authorization pending fmal approval
of the RSC.

Emergency Procedures

The scope and use oflicensed materials at this facility preclude any emergency or threat to the
public due to these materials. The facility has a6n6Fal~emirgencyAs'p~onse plan outlining actions
to be taken in the event of fire, bomb threat, civil disturbance and natural threats (earthquakes,
severe weather).

Licensed material reported lost or missing are investigated by the RSO. The RSO prepares a
report which is reviewed by the user, the users supervisor, the RSC chair and the RSC. The
report describes the circumstances and recommends corrective action. @fM

- 7d./M ph 70.g

~

f9}"h ,,v0Operating and Handling Procedures
t

The facility h'asTn a hakation safe mDvhich provides general standards for laboratory
and prudent practiceETo minir~nize even incidentalingestion of radionuclides, disposable gloves

~

and protective clothing are worn during all procedures in which radionuclides are in a dispersible
form. Tweezers or disposal gloves are used when handling samples and standards on planchets
and plated disks where incidental contamination would most likely occur.

Each experimental or test method has a section addressing safety issues the procedure may
entail. In general, there are no unusual safety considerations due to dispersible radionuclides used
at this facility because of the very low concentration used in environmental radiochemistry
procedures. General safety practices and engineering controls provide ample safeguards against
incidental contamination or uncontrolled exposure.

The primary safeguard against contamination is adherence to procedural discipline. Surveys of
the work area conducted by the user on a day of use basis after the use of dispersible
radionuclides that equal or exceed those limits listed in schedule B,10CFR 30.71. Survey meters
sensitive to alpha, beta and gamma are available to the user for these surveys. Bench tops, trays,
sinks, fume hoods, and other areas where radionuclides were used or likely present in samples are
surveyed and a record kept in a log book or other record. Swipe surveys oflaboratories are
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, conducted at least quarterly by the RSO/ user to detect contamination. Sealed sources requiring
'

leak tests are swipe surveyed at least every six months or more frequently as required.

INVENTORY AND ACCOUNTABILITY

Inventories of all radionuclides and sources are conducted by the authorized users at least
semiannually and are forwarded to the RSO who keeps a master inventory of all radioactive
material at the facility. The master inventory reflects the quantity on hand and type ofradioactive
material or source.

7

Vulg,e #**TAUDITS AND APPRAISALS
/

Audits of the program are conducted at least annually by the RSO and other groups as may
from time to time be appointed by the RSC or the facility's Director. The audit includes a review
of user authorizations, verification of compliance to facility and EPA policies, timeliness of
inventories, completion of required area and source swipe surveys, practices for disposal of
radionuclides and sealed sources, and other aspects of the program to verify that the provisions of

4

the radiation safety program are followed. The audits are intended to identify any shortcomings
of the program and identify to senior management and the RSC, procedures or practices which,

may require modification, amendment, development or deletion.

Audit findings and recommendations for corrective action are reviewed by the user and the hC
users supervisor, senior management, and the RSC. af 7|g,cg;m .
EVALUATION OF PROPOSED USES AND USERS

The RSO has the responsibility to review the proposal with the user requesting the
authorization. This level of review is usually suflicient to ensure all issues have been addressed.
However, the RSO may direct the proposal to other users for review and comment. The RSC
reviews the proposal and any comments, then approves or denies the application.

Review of the authorization request includes, but is not limited to, the user's provisions
regarding work area surveys, dosimetry requirements, proposed use of material, radionuclides,
sources or radiation producing devices, limits, other information related to use, and training which
are general components of every authorization.

The nature of work at this facility involves laboratory and field measurement of environmental
radioactivity. Laboratory procedures to minimize background and controlincidental
contamination of samples, have as a consequence the added dimension of providing for employees
and the public a working environment entirely free of potential exposure to radioactivity of
regulatory concern. Engineering controls ensure minimal exposure to radiation from sealed
sources or other sources ofionizing radiation.

e



. _ _ _ . _ . . . _ _ _ _ . _ . _ . . _ _ . - . _ . . _ . _ . _

,

, J
,

l

I

NRC License Application of: 7
April 1,1996

General laboratory practices are sufficient to safely use dispersible radionuclides in all current
practices and procedures. No special environmental equipment are required beyond those found
in the facility's well maintained laboratories.

' EXPOSURE CONTROL AND MONITORING
~

,

!

Laboratory procedures require the use of protective gloves and clothing when handling
dispersible radionuclides. This practice virtually eliminates the possibility ofincidental I

contamination. All work with dispersible (solutions or dried materials) radionuclides is conducted
in trays or on work surfaces covered with a polymer barrier or covered with polymer backed
absorbent paper. These practices are the primary safeguards against contamination or accidental

,

exposure. gr(t%

After dispersible radionuclides are used at levels equal to or greater than those listed in - i

schedule B of 10 CFI30.71, the user is required to survey the work area with a survey meter
sensitive to the particle or photon of the radionuclide(s). The survey includes the trays, bench |

tops, hood, hot plates, sinks and other laboratory equipment involved in the procedure. This is !
the primary means of contamination monitoring.

At least quarterly, swipe surveys oflaboratory work areas are conducted by the RSO/ user to
verify control of contamination.

ta.6

facilities based on the general criteria for radiotoxicity and quantity of the IAEA safety standard in]) geq
Laboratories where dispersible radionuclides are used are classified as Type C and type B

c

the guidance document.

The facility's dosimetry program is certified by DOELAP a Department of Energy
accreditation program. Dosimetry TLDs are issued in conformance with 10CFR 20.1502. The
TLD's are exchanged and processed for dose equivalent quarterly. Annually, each NRC |

individual monitored by the dosimetry program and requiring a report in conformance with NRC
regulation receives a summary report of their exposure. Results are reviewed by the facility's q

dosimetry manager and the RSO.

Item 11. Waste Management

WASTE DISPOSAL

The RSO is responsible for oversight of all radioactive waste disposed in the sanitary system
and radioactive wastes going to commercial disposers according to procedures approved by the
RSC. The RSO alco has the responsibility of providing to the authorized users the maximum 7

quantities of the radionuclides authorized in the license that may be disposed via the sanitary h
system. /

(p)|bc& 3>2p,ht d
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The RSO in coordination with the facility's Safety Health and Environmental Manager
(SHEM) are responsible for the off-site disposal of sources, devices producing ionizing radiation,
radioactive wastes, and mixed radioactive wastes containing RCRA hazardous components.

Users maintain a record of radioactive wastes disposed via the sanitary (ystem in a log book
or other record for that purpose. This record is reviewed by the RSO and other audit teams.

It is this facility's policy that bulk liquid scintillation waste be sent to commercial disposers.
Prior to disposal of tritium or carbon 14 liquid scintillation waste the user must submit to the
RSO, verification that the level of either of these nuclides is 5 0.05 uCi per gram. Wastes in this
category are transferred by the user to the SHEM for disposal.

Radioactive waste containing RCRA hazardous components, as defined in 40 CFR Part 261,
are characterized by the user as to the kind and quantity of radionuclides and hazardous
components present. The RSO in coordination with the SHEM will arrange for off-site disposal.

Additional Waste M magement and Disposal Guidelines

The management or disposal of radioactive waste containing non-hazardous materials by the
following practices are authorized by the RSC at this time:

;,

g no mv<g -
Decay in storage. Short-lived radionuclides are held for afleast ten half-lives. Analyticala.

results are submitted to the RSO to verify that background radiation levels are not exceeded and
all radiation labels, symbols, or the words " radioactive materials," are removed or defaced and the
waste is transferred to the SHEM for disposed as non-radioactive waste.

b. The release of soluble and readily dispersible biological materials into the sanitary sewerage
system. The quantities released will not exceed the average monthly concentrations specified in
Table 3, Appendix B,10 CFR 20.1001- 20.2401. The total quantity released in a year will not
exceed 5 curies (185 GBq) of Hydrogen-3,1 curie (37 GBq) of Carbon-14, and I curie (37 GBq)
of all other radioactive materials combined.

,

c. The disposal of specific wastes as if the waste is nonradioactive. Authorized for disposal is
0.05 microcuries (1.85 kBq), or less, of Hydrogen-3 or Carbon-14 per gram of medium used for
liquid scintillation counting or animal tissue, averaged over the weight of the entire animal.

' d. Radioactive solutions may be precipitated or evaporated to dryness and then treated as solid
waste.

e. The transfer of waste to a licensed facility authorized to receive, store, transfer and dispose of
the waste. The shipment and transportation of radioactive waste is coordinated by the RSO and
the SHEM in accordance with applicable parts in 10 CFR, DOT regulations and,49 CFR Parts
171 through 180.
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.

- Radioactive waste are segregated from non-radioactive waste to ensure that the radioactive
waste on-hand at the facility is kept to a minimum. All containers of radioactive waste are labeled
and identified as required.

t

| Shipments of radioactive waste are contracted to an authorized and licensed broker for the

| packaging, transportation and ultimate disposal of the waste.

i

Item 12. Licensee Fees (not required). -|
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UNITED STATES ENVIRONMENTAL Pphhp AGENCY pgg O
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYS B AT Y- A EGAS QQ
! LAS VEGAS, NEVADA 89193-3478 M$!

(702/798-2100 - FTS 645-2100) {

T .l M
_ PA+ DIRA

February 1,1995 g,

Mr. Samuel J, Collins
Director, Division of Radiation (M% nSafety and Safeguards g g, gg, IU.S. Nuclear Regulatory Commi= ion, Region IV
611 Ryan Plaza Drive, Suite 400 I

Arlington, TX 76011 g , d e. h m b
*Reference: License No. 27-05861-02

Docket No. 030-06981

Dear Mr. Collins:
T3 t

Thank you for your January 20,1995 reply to my November 28,1994 inquiries. Your
letter was excellent, and could serve as a model for effective communication. I appreciate the

'

thoughtful and helpful responses to my questions.
,

Based on the information in your letter, I ask to withdraw our pending license )
application. I would like to submit a replacement application that will incorporate the
information and suggestions you offered. We will do so as quickly as possible.

If you have any questions, or if this letter is not sufficient to enable you to return our
pending application, I would appreciate an early notification. I would welcome a telephone
call at (702) 798-2525.

Sincerely yours,
.

h& eb|P'

Wayne N. Marchant
Director

ec: Donald Daigler, EMSL-LV/RSD
Loyd Carroll, EMSL-LV/RSD
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M DM
February 1.1995 /

Mr. Samuel J. Collins
Director, Division of Radiation 1 ( M p4 n

Safety and Safeguards g g , g gpA,
U.S. Nuclear Regulatory Commi= ion. Region IV
611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

i

Reference: License No. 27-05861-02 f
Docket No. 030-06981

i

Dear Mr. Collins: ,

/
3

Thank you for your January 20.1995 reply to my November 28.1994 inquirier. Your L/
letter was excellent. and could serve as a model for effective communication. I appteciate the i
thoughtful and helpful responses to my questions.

,

Based on the informanon in your letter. I ask to withdraw our pending license
,

application. I would like to submit a replacement application that will incorporate the
| information and suggestions you offered. We wi!! do so as quickly as possible

If you have any questions, or if this letter is not sufficient to enable you to return our
pending application. I would appreciate an early notification. I would welcome a telephone
call at (702) 798-2525.

Sincerely yours,

Y/ M | //t w & /
|

| Wayne N. Marchant

| Director

cc: Donald Daieler. EMSL-LV/RSD
Loyd Carroll. EMSL-LV/RSD
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February 15,1996

Ms. Beth A. Prange |

Senior Health Physicist, Licensing
Materials Branch
United States Nuclear Regulatory Commission - Region IV
1450 Maria Lane
Walnut Creek, CA 94596-5368

Dear Ms. Prange:

In a telephone conversation last fall you asked about the progress of our pending license
application. I told you then that we would submit our new application by December 1995. Since
our conversation, however, many unforeseeable developments have delayed completion of the
application. I'm sure you know we were on furlough for a total of approximately one work-
month. This has delayed our work on the application by more than a month, owing to the
indirect effects of stopping work twice and re-starting. Our situation in EPA has been further
ext cerbated by the continuing uncertainty about our budget. This has necessitated repeated
shcrt-term planning and budgeting exercises that have distracted us both from our research and
from completing the license application.

I conferred with the Chairman of our Radiation Safety Committee this morning. He
assured me that he and his colleagues will complete work on the application so we can submit it
during the first week in April.

I regret the delay, but I hope it is acceptable under the unprecedented circumstances. If
you have any questions or comments, please feel free to call me at (702) 798-2525. If you have
technical comments or questions, I suggest you talk directly to Stephen (Steve) Pia, Chairman of
the Radiation Safety Committee at (702) 798-2102.

Sincerely,

pf AAn /
Wayne N. Marchant
Director
Characterization Research Division

cc: Steve Pia
Loyd Carroll

-

Recycled /Recyclatne e Pnnted wtth Vegetable Oil Based inks on 100% Recycled Paper (40% Postconsumer) w

H
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Walnut Creek, California 94596-5368

FEB 1 51995

U.S. Environmental Protection Agency
Office of Research and Development
Environmental Monitoring Systems Laboratory
ATTN: Wayne N. Marchant

Director
P.O. Box 93478
Las Vegas, NV 89193-3478

SUBJECT: LETTER DATED FEBRUARY 1, 1995

This refers to your letter dated February 1, 1995, in which you informed us of'

your intent to withdraw the current renewal request and to resubmit a new
application.

We have no objections to this approach; however, we need to retain the
original copy of the previous submittal to demonstrate that your previous
renewal request was filed in a timely manner (i.e., before the expiration date
stated on the license, February 28,1994). Without a timely renewal request,
the license would expire. A complete copy of your application dated February-

11, 1994 is enclosed to assist you in drafting the resubmittal.
;

We will also retain your most recent letter in the file, and we will wait for
the renewal request to be replaced t?y the resubmittal.

If you have questions concerning these matters, I can be contacted at (510)
975-0250.

,

Sincerely,

6 74 0.7 % [Beth A. Prange
Sr. Health Physicist (Licensing)
Materials Branch

Docket: 030-06981
License: 27-05861-02
Control: 571951

Enclosures: As stated

/
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January 20, 1995

U. S. Environmental Protection Agency
Office of Research and Development

|Environmental Monitoring Systems Laboratory I

ATTN: Wayne N. Marchant
Director

P.O. Box 93478
Las Vegas, NV 89193-3478

SUBJECT: LETTER DATED NOVEMBER 28, 1994

|

This refers to your letter dated November 28, 1994, in which you raised a !
number of questions regarding your NRC license and the NRC's new guidance |

concerning applications for broad-scope licenses. NRC Region IV staff has
i

reviewed your correspondence and has prepared responses to the questions '

raised in your letter as discussed below.

In responding to your request for assistance, I wish to emphasize that NRC
staff members are available to respond to questions regarding regulatory
requirements; however, our license reviewers and inspectors are prohibited
from consulting with licensees or providing recommendations for program
improvements beyond the guidance provided in NRC publications or during
NRC-sponsored workshops. Therefore, we would not be able to make an inspector
or license reviewer available to you for participation in a Total Quality
Management exercise as suggested in your letter. However, if you so desire, a
pre-licensing visit can be scheduled after your renewal application is
reviewed and a draft license is prepared. The purpose of the visit would be
to describe the requirements of the license, as drafted by the reviewer.

We note that several questions raised in your letter involve existing
requirements incorporated in your license by reference. License renewal
provides an opportunity for a licensee to modify certain commitments made
during previous license applications and amendment requests. In light of your
concerns, you may elect to resubmit a new license application in its entirety
and withdraw the current renewal application. Submittal of a new application
drafted with the new guidance and your concerns in mind may improve the
license and resolve your stated concerns.

The new guidance (Draft Regulatory Guide DG-0005), which was drafted for- use
by all Type A and B broad-scope programs, was issued to assist licensees in
determining what information should be submitted to support a request for
licensing action, particularly a license application. You should be aware
that the license application is referenced in the final license condition and
therefore becomes a legally-binding document. The new guidance was meant to
explain what commitments must be specifically described in the application and
what types of information could be described in more general terms, thereby
giving you the latitude to adjust your program to suit its changing needs
without requiring further licensing actions.

.
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In response to your specific questions, we offer the following comments. The
numbered paragraphs below correspond to the questions raised in your letter.

1. The NRC's radiation safety standards are established in Title 10 of the
Code of Federal Regulations. It is the responsibility of each licensee
to determine how they will achieve compliance with the regulations.
Regulatory guides, licensing guides, NUREG documents, staff position
papers, etc. have been written to assist staff members and licensee
representatives in meeting this goal. However, guidance provided in the
latter publications does not constitute a regulatory requirement.
Different procedures may be proposed, reviewed, and approved in the
licensing process.

It should be noted that the new broad-scope licensing guidance
incorporates the concept that your radiation safety manual should not be
incorporated by reference in the final condition of your license. Thus,
you will be able to make changes in the procedures contained in your i
radiation safety manual without necessitating amendment of your license. |
Commitments which must be specified in your application are discussed in |
detail in the guide. Also, refer to footnote 5 on page G-2 of the broad '

scope guide, which discusses specifying several types of changes which |

may be made without notifying the NRC if you so desire. Your application
for renewal should specify the types of changes that you would like to

;
make, under the approval. of the Radiation Safety Committee (RSC), if you j
wish to have that type of flexibility in your program.

{
2. Item 7.2 and Appendix G of the broad scope guide discuss the function ano

duties of the RSC. The RSC should meet as often as necessary, but not iless than quarterly. If there are many new authorizations or many new !user qualification forms to review, frequent meetings may be necessary. 1
Most broad-scope programs are able to function adequately with quarterly 4meeting schedules. I

You should also note that commitments made in response to Notices of |Violation are also binding on licensees. In a letter dated September 29, !

1993, (copy enclosed) you stated that senior management personnel would {
hold monthly staff meetings with key members of the RSC. This commitment !

was made in response to a Notice of Violation issued by NRC on August 4,
i

1993. If these meetings are becoming burdensome, this policy could be
revised by specifically addressing this issue during the license renewal
process.

.,

3. RSC meeting minutes must be documented in writing and retained for
inspection purposes. The minutes should document the reviews of new
users or uses, audits, and follow-up actions taken in regard to problems
at your facility. Since they are very important documents, the minutes i

may be concise but should contain adequate detail for the reader to |

determine what was discussed, recommended or decided by the committee.
These records will be used by the inspector to help determine how well !
the RSC is carrying out its duties. The format and length will vary from i

a
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one meeting to another depending on the number of items reviewed and the
number of problems the RSC had to resolve.

4. You should be aware of the major issues discussed at the meetings, but
your approval of the RSC minutes is 'not an NRC requirement.

5. The NRC does not recommend that the radiation safety officer (RS0) and
the RSC Chairperson be the same individual (refer to page 24 of the broad
scope guide). The RSO must be a member of the RSC and is expected to
function as a valuable technical resource to the RSC because of his or
her experience and training. The RSC should have a Chairperson with,

strong leadership skills who can work closely and effectively with the ;
RSO.

Normally, we expect the RSC Chairperson to be endorsed by management and
empowered to make decisions on management's behalf as they relate to

,radiation safety. The Chairperson is named on the license applicction,
|and an amendment is needed if there is a change. Other members of the

RSC may be listed by title and qualifications.

6. NRC expects strong management commitment, a strong RSC and an experienced |

RSO who is provided adequate time to perform all duties of his or her
position. For most broad scope programs, this involves a full-time
commitment by the RSO. If the RS0 is supported by a health-physics group I

|

which carries out some of his or her duties, a part-time commitment could
be adequate. Your needs for a full-time RSO will be dependent on the
scope and complexity of your program. A static program with few
laboratories and few new work-authorizations or users may warrant
consideration of a part-time RSO.

Depending on the amount of change or expansion you anticipate in your
licensed activities, you should be able to forecast your health-physics
support needs. If your program will be static and your RSO is supported
by other staff members or a private consultant, you may be able to
achieve compliance with a collateral-duty RSO. This is a management
decision.

If future inspections indicate that the course of action you chose did
not achieve the desired effect, then you will need to examine options to
strengthen the radiation safety program. On the other hand, you may
decide that you do not have the resources to support a broad-scope-
license. In this case, you could change the license to a specific
license of limited scope. With this type of license, authorized users
and uses are stated on the license, and changes to the program
necessitate amendments. Specified procedures are normally submitted with
the license application. It is our understanding that this type of
program will not currently satisfy your needs due to obligations to
perform sampling analysis under emergency situations.

_
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In addition to the specific issues addressed in your questions, let me also |
offer some comments regarding other aspects of a broad-scope radiation safety
program. -A key element of a strong radiation safety program is an effective
audit program conducted by the RSO and RSC. Implementation of an effective
audit program may have a significant positive' impact on your program overall
and may result in substantial improvement in your perfonaance from a
regulatory perspective. Radiation safety audits are described in Items 10.4.1 1
and 10.4.2 of the new guide. Participation by management and one or more !

members of the RSC during laboratory' audits conducted by the RS0 has been
i

extremely beneficial to many licensees. It promotes communication and sends a 1

message to the users that management supports the RSO and considers radiation
,

safety to be important. NRC views audit programs as a fundamental component
of a strong broad-scope radiation safety program.

I hope that this letter is fully responsive to the concerns you expressed in
your most recent letter to us. If your stated concerns were not fully
resolved in this letter, please contact Ms. Linda Howell of my staff at
(817) 860-8213.

Sincerely, .

W f/c

Samuel J. Collins, Director
Division of Radiation Safety

and Safeguards

Docket: 030-06981
License: 27-05861-02

Enclosures: As stated

. -
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P.o. Box 9347s u
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'^5 0 % *=$ o'v^4 ; uant;|* REGloy y
September 29, 1993 ;

U. S. Nuclear Regulatory Commission *

Attention: Document Control Desk (
Washington, D.C. 20555

SUBJECT: Reply to a Notice of Violation

REFERENCE: Docket No. 030-06981 -

License No. 27-05861-02 I
. f

;Dear Sir:
As requested by a phone call on September 20, 1993, from the |

NRC Region V auditor who performed an inspection of this facility
j
'

1993, I am providing additional information for !during July 6-7,those actions initiated to improve management's effectiveness and {oversight of cur licensed program to prevent future violations.,

Senior management personnel vill hold monthly meetings with
the Radiation Safety Officer, Chairperson of the Radiation Safety

and the Directors of the two major groups of personnelCommittee,
who use radioactive materials, the Office of Radiation and Indoor

and Nuclear Radiation Assessment Division (NED).Air (CRIA)Senior management will also meet with the Chairperson of the
Radiation Safety Committee and the Radiation Safety Officer prior
to each Radiation Safety Committee meeting or at any other time

The Radiation Safety Officer vill periodicallyas needed.
perform inspections of usage areas and provide his findings to *

the Radiation Safety Committee.

These actions will ensure that senior management and1

subordinate managers are knowledgeable in safety issues and
potential problam swhichsmay:Nagant pur intervention to ensureJ "

immediate resolution for compliance with NRC requirements.

If you require additional information, please call me (702-
or our Radiation Safety personnel (702-798-2313/2390).798-2525)

Sincerely yours,

}v
.|$fh)'

,

Wayne N. Marchant
Director

ion V office, Attention: Mr. David Skov
.

., t - 4. %
, , ,

A U ~~d
,

,
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

q ENVIRONMENTAL MONITORING SYSTEMS LABORATORY LAS VEGAS
P.O. BOX 93478

LAS VEG AS, NEVADA 89193-3478
(702/798 2100. FTS 645 2100)

NOV28 .
~

. -

: U.S. Nuclear Regulatory Commission Region IV -

:-

Nuclear Materials and Licensing Branch ', -

#611 Ryan Plaza Drive, Suite 400 '

Arlington, Texas 76011 -

Reference: License No. 27-05861-02
Docket No. 030-06981

To Whom It May Concern:

Radiation science is a very important part of our laboratory mission. I use the term in
)a broad sense, te include at least such activities as monitoring exposure around the U.S. j

Department of Energy's Nevada Test Site (NTS), radiochemical analysis, quality assurance, '

scientific support for regulation of radon in drinking water, and the like. We have a Type A
Broad Scope license that covers our activities under the purview of the NRC. And, to provide
effective protection for our employees and the surrounding environment. we operate a
radiation safety program, which includes a collateral-duty Radiation Safety Officer (RSO) and
a Radiation Safety Committee (RSC).

Despite our intention and conscientious efforts to be perfect, your inspections of our ;

facilities and programs have identified weaknesses. I am very interested in improving our !

radiation safety program to eliminate, or at least greatly reduce the potential for such
. weaknesses. One impediment to success in this area is resistance by workers to a safety
program that, rightly or wrongly, they perceive to be onerous--too restrictive, too time-
consuming, too paperwork intensive, or otherwise burdensome. !

I plan to use a " Total Quality Management," (TQM) approach to identify opportunities
to improve our radiation safety program. Before I begin, however, I need to know how much
freedom I have to tailor a safety program to the unique features of our laboratory and
mission. From discussions with some of my staff, and from reading a draft of Regulatory |
Guide DG-0005. I conclude that I have considerable flexibility. I am writing to confirm that. !

and to ask your help with some specific questions. Rather than risk interpreting the Code of |

Federal Regulations incorrectly, I am soliciting interpretations from you--the experts who
both write the regulations and oversee their application. I see two possible ways for you to
help: (1) I would appreciate your answers to the following questions: and (2) I would
welcome an NRC staff member's coming to the laboratory in person, either to discuss specific
questions, or to participate in a TQM exercise.

1. One staff member told me that the NRC does not prescribe radiation safety standards. I

but accepts the . standards that each site (laboratory) specifies in its radiation safety
manual (or equivalent). This seems to agree with the Guide DG-0005. Is this correct? I

,

f
.

,

!
!
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2. Our RSC currently holds both monthly and quarterly meetings, for a total.of 15
meetings annually. (That is, in months that mark the end of quarters, the RSC meets
twice.) This practice pre-dates my assignment as Laboratory Director. It seems
excessive. The draft of DG-0005, in Appendix G, states that meetings should take
place at least on a quarterly basis. If fewer meetings than we now hold would be I

acceptable, can I change the schedule? Must I submit an amended license application
to do so, or can I revise the schedule and merely notify you by letter of the change?

3. What documentation !: required for safety committee meetings? Verbatim transcripts?
Summaries only? Our RSC meeting minutes often run to tens of pages, which
consume considerable time to prepare, and a commensurate amount of time to review.

4. Related to (3), preceding, our RSO submits minutes of the RSC meetings with an
" Approval" block for my signature as Laboratory Director. Is my approval an NRC
requirement? What does it signify? What could it possibly mean if I did not approve
the minutes?

,

I

5. Also related to RSC meetings, who must conduct them? Currently our RSC is chaired ,

by an independent chairperson--not the RSO. Must it be the RSO? My reading of )
DG-0005 is that this is a matter for the RSC to determine, and that the RSO is to be a

resource for the RSC (rather than direct it or dictate to it). Is this correct?
i

6. Draft Guide DG-0005 states that " Generally, the NRC staff does not consider the use
of consultants or part-time RSOs acceptable for broad scope programs" (page; 16).
But the EPA, like most Federal agencies today, is under severe hiring constraints.
Currently we are not even permitted to fill positions vacated by retirement or other
separations. We don't have the luxury of committing a full-time-equivalent to RSO
duties. Our RSO is not encumbered by other radiation-related responsibilities, such as
chairing the RSC (see number (5), above). Isn't the real issue whether the safety
program meets its objectives? Can we satisfy NRC requirements with, for example, a
half-time, collateral duty RSO?

;

l
I regard it as very important to settle these radiation safety issues quickly. I would

greatly appreciate an early response. If you want to discuss my questions,I would welcome a
telephone call at (702) 798-2525. '_ - !

:-,

Sincerely yours,
~ ~~ '~

Q - \~

N7. buf . S
,
/ 3C -

Wayne N. Marchant 'N Q.. %f' N
>

j
Director

cc: Paul Weeden, Radiation Sciences Div. {

-
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MAR - 71994

Docket No.: 030-06981
License No.: 27-05861-02
Control No.: 571951

'

Environmental Protection Agency
~

Office of Research and Development
Environmental Monitoring Systems Lab
P.O. Box 93478 |,

Las Vegas, NV 89193-3478
,

Attention: Wayne M. Marchant
Director ;

SUBJECT: LICENSE RENEWAL APPLICATION

This is to acknowledge receipt of your application for renewal of the
materials license identified above. Your application is deemed timely filed,
and accordingly, the license will not expire until final action has been taken
by this office.

Any correspondence regarding this renewal application should reference'the
control number specified above and your license number.

Sincerely,

75mta7%
Beth A. Prange y
Sr.HealthPhysibst(Licensing)
Radicactive Materials Safety Branch

!

|

|
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-! , UNITED STATES ENVIRONMENTAL PROTECTION AGENCY C'

OFFICE oF RESEARCH AND DEVELOPMENT kh gg.

- ENVIRONMENTAL MONITORING SYSTEMS LABORATORY LAS VEGAS
P.o. box 93478 pg

b f 7 [g g:52LAS VEGAS, NEVADA 89193-3478
(702/798-2100. FTS 646-2100)

February 11, 1994

U.-S.' Nuclear Regulatory Commission, Region V
Radioactive Materials Safety Branch-
Attention: Mr. Jim Montgomery
1450 Maria Lane
' Walnut ~ Creek, California 94596-5368

Reference: License No. 27-05861-02
Docket No. 030-06981

Subject: NRC Material License Application Renewal Request

Dear Mr. Montgomery:

Attached for your review and approval is NRC Form 313 for
our NRC material license application renewal request. Please
note that this facility's approved Radiation Safety Manual, dated
February 1994, was rewritten to comply with the new 10 CFR Part
'20. requirements and supersedes the previous manual dated
December, 1988.

If you need my assistance, please call me (702-798-2525).

Sincerely,

& h )1W
/

W yne N. Marchant
Director

Attachment

i

[
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Item 5. Radioactive meterial: a) element and mass number; b)
chemical ano./or physical form; and c) maximum amount
which will be possessed at any one time.

With one exception, there are no changes in the radio-
nuclides, forms and amounts currently authorized in our NRC
License Amendment #18. Please delete Item 6-9AA (Pu-239, sealed i

or plated. sources, not to exceed 5 uCi per source and 100 uCi |

total), which was previously requested by our letters dated July
27 (page 4, subparagraph f) and November 12, 1993 (page 2,
subparagraph d). This.radionuclide, form, maximum amount and its
usage is authorized under Item 6-9J.

~

Item 6. Purposes for which licensed material will be used. |

There are no changes for purposes for which licensed
material will be used from those currently authorized.

Item 7. Individuals responsible for the Radiation Safety
Program and their training experience.

The members of the EMSL-LV Radiation Safety Committee (RSC)
include the representative from management, Radiation Safety
Officer (RSO), the Safety, Health and Environmental Manager
(SHEM), Facilities Manager and Authorized' Users of radioactive
materials. The Chairperson is Donald M. Daigler. Co-Authorized
Users, annotated in parentheses, assume the responsibilities of
the Authorized User in his absence. Each individual's training
experience is attached (Enclosures 1 - 22).

RSC Membershin.

J. Gareth Pearson, #1, Acting Deputy Director of the Laboratory.

Loyd D. Carroll, #2, Radiation Safety Officer.

Douglas C. Sharp, #3, Safety, Health and Environmental Manager,
Office of Program Management and Support.

Frederick L. Childers, #4, Facilities Manager, Office of Program
Management and Support.

Authorized Users, Nuclear Radiation Assessment Division (NRD).

Donald M. Daigler, #5 (Christopher A. Fontana, #6).

George A. Dilbeck, #7 (Paul B. Hahn*, #8 and John D.
Akridge, #9).

Scott H. Faller, #10 (Paul B. Hahn*, #8).
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NRC FORM 313 U, S, NUCLEAR REGULATORY COMMISSION APAOVED BY OM A NO.31504120
* EXPl",ES S-30-96g

10 CFR 30, S2. 33 ESTIMATED BURDEN PER RESPONSE TO COMPLY WTTH THIS
INFORMATON COLLECTON REQUEST. 9 HOURS SUBMITTAL OF THE34,35,36,39 and 40
APPLICATION IS NECESSARY TO DETERMINE THAT THE APPUCANT l$
CUAUFIED AND THAT ADEQUATE PROCEDURES EXIST TO PROTECT
THE PUBUC HEALTH AND SAFETY. FORWARD COMMENTS

APPLICATION FOR MATERIAL LICENSE REGARDiNG BURDEN ESTiuAre TO THE iNFORuATON AND RECORDS
MANAGEMENT BRANCH (MNBB 7714), U S NUCLEAR REGULATORY
COMMISSON. WASHINGTON, DC 20555 0001 AND TO THE
PAPERWORK REDUCTON PROJECT (31504120). OFFICE OF
MANAGEMENT AND BUDGET WASHINGTON DC 20503

ASTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION.
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW,

APPUCATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH: IF YOU ARE LOCATEDIN:

DYlSON OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY ILLINOls, INDIANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI, OHlo, OR WISCONSIN,
OFFICE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS SEND APPUCATIONS To:
U.S NUCLEAR REGULATORY COMMISSON
WASHINGTON. DC 20$55-0001 MATERIALS LICENSING SECTON

U S NUCLEAR REGULATORY COMMISSON, REGON ill
ALL OTHER PERSONS FILE APPUCATONS AS FOLLOWS: 799 ROOSEVELT ROAD

IF YOU ARE LOCATED IN. GLEN ELLYN, IL 60137 5927

CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, MAINE MARYLAND, ARKANSAS, COLORADO, IDAHO, KANSAS, LOUISlANA, MONTANA, NEBRASKA, NEW
MAtSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANIA, MEXICO, NORTH DAKOTA, OKLAHOMA, SOUTH DAKOTA, TEXAS, UTAH, OR WYOMING,
LHODE ISJND, OR VERMONT, SEND APPLICATIONS TO: SEND APPUCATIONS TO-

LICENSING ASSISTANT SECTON NUCLEAR MATERIALS UCENSING SECTION

N LEAR E AT C MM SSON REGON! 61 RY PL A VE UlTE
473 ALLENDALE ROAD ARNTM TX 760 4 8064
KING OF PRUSSIA, PA 19406 1415

ALABAMA, FLORIDA, OEORGIA, KENTUCKY, MISSIS $1PPl, NORTH CAROLINA, PUERTO ALASKA, ARIZONA, CAUFORNIA, HAWAll, NEVADA, OREGON, WASHINGTON, AND U.S.

KICO, SOUTH CAROUNA, TENNESSEE, VIRGINIA, VIRGIN ISLANDS, OR WEST VIROINIA, TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATONS TO:

SEND APPUCATIONS TO:

NUCLEAR MATERIALS LCENSING SECTION RADCACTIVE MATERIALS SAFETY BRANCH |
U S. NUCLEAR REGULATORY COMMISSON, REGON N U S NUCLEAR REGULATORY COMMISSON, REGON V
101 MARIETTA STREET, NW. SUITE 2900 1450 MARIA LANE |
ATLANTA, GA 30323-0199 WALNUTCREEK,CA 94596-S368

PEXSONS LOCATED IN AGREEMENT STATES SEND APPUCATIONS TO THE U S. NUCLEAR REQULATORY COMMISSION ONLY IF THEY WISH TO POSSESS ANO USE UCENSED |
MATERIAL IN STATES SUBJECT TO U.S. NUCLEAR REOULATORY COMMIS$10N JURISDICTIONS. j

1. THIS l$ AN APPUCATON FOR (Check appropneer dem) 2. NAME AND MAlUNG ADDRESS OF APPUCANT (include Zsp code)
'--

US Environmental Protection Agency4. NEw tCENSe
- Environmental Monitoring Systems LabB AMENDMENT TO UCENSE NUMBER

T C. RENEWAL OF UCENSE NUMBER 27-05861-02 P. O. Box 93478 |
- Las Vegas, Nevada 89193-3478 i

!
3 ADDRESS (ES) WHERE LEENSED MATERIAL WILL BE USED OR POSSESSED 4 NAME OF PERSON TO BE CONTACTED ABOUT THIS

US Environmental Protection Acency APPUCATON i

Office of Research and Develooment Radiation Safety Officer |
Environmental Monitorino Systems Laboratory-LV Lovd D. Carroll |
944 East Harmon Avenue TELEPHONE NUMBER

Las Veaas. Nevada (702) 798-2313
SUBMIT ffEMS 5 THROUGH 11 ON 8-1/2 X 11" PAPER. THE TYPE AND SCOPE OF INFORMATON TO BE PROVOED IS DESCRIBED IN THE LICENSE APPUCATON GUIDE.

5 RADCACTIVE MATERIAL
e. Element and mass number, b chammal and/or physcal form, and c. mannmum amount 6 PURPOSE (S) FOR WHCH LEENSED MATERIAL WILL BE USED

which will be possessed at any ofte bme
i

7 INDIVOUAL(S) RESPONSIBLE FOR RADIATON SAFETY PROGRAM AND THEIR
TRAINING EXPERIENCE.

|9 FACluTIES AND EQUIPMENT. 10 RADIATlON SAFETY PROGRAM

|

12. LCENSEE FEES (See to CFR f 70 and Sechon f 70 Jf)
11 WASTE MANAGEMENT. IAMOUNT

FEE CATEGORY | ENCLOSED s N/A !
13 CERTIFCATON (Must be compdefed by apphcen() THE APPUCANT UNDERSTANDS THAT ALL ST ATEMENTS AND REPRESENTATONS MADE IN THIS APPUCATION ARE BINDfNG !

UPON THE APPLCANT

THE APPUCANT AND ANY OFFCIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLCANT, NAMED IN ITEM 2, CERTIFY THAT THIS APPUCATON IS PREPARED IN
CONFORMITY WITH TITLE 10. CODE OF FEDERAL REGULATONS, PARTS 30. 32,33,34,35,36,39 AND 40, AND THAT ALL INFORMATON CONTAINED HEREIN IS TRUE AND |

CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BEUEF |

WARNING 18 U S C. SECTON 1001 ACT OFJUNS 25.1948 62 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENTATON TO
ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISOICTIOtt

E DATECERTIFYING OFFICER ~ TYPED / PRINTED NAME APC TITLE SOf3 db d[Wayne N. Marchant, Director
FOR NRC USE ONLY

TYPE OF FEE FEELOG FEE CATEGORY AMOUNT RECEIVED CHECK NUMBER COMMENTS

$

APPROVED BY DATE

l

NRC FORM 313 (6-93) PRINTED ON RECYCLED PAPER

_ _ _ _ - - - . _ _ _ _ - - _ _ - - - . - - _ _ _ .- _ _ _ .
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Item 7 (continued).
Robert W. Holloway, #11 .(Dennis E. Farmer, #12).

Anita A. Mullen, #13 (Herbert K. Maunu, #14).

Other Authorized Users.

Gary L. Robertson, #15 (John M. Nocerino, #16), Quality
Assurance and Methods Development Division (QAD).

Jeffre C. Johnson, #17 (Jeanette M. Van Emon, #18), Exposure
Assessment Division (EAD).

Gregg D. Dempsey, #19 (Colleen F. Petullo, #20), Office of
Radiation and Indoor Air (ORIA).

Richard D. Hopper, #21 (Gregory J. Budd, #22), Office of
Radiation and Indoor Air (ORIA).

Item 8. Training for individuals working in or frequenting
restricted areas.

Training requirements are specified in the Radiation Safety
Manual, paragraph D.

Item 9. Facilities and equipment.

The information for our facilities and equipment previously
submitted in our NRC material license renewal application in
January, 1989, is the same, with the exception for the following
two changes.

a. Please add the EPA Government Parking Compound
(drawing, Enclocure #23) which was inadvertently not submitted
with our previous NRC license renewal application in January,
1989. This area is located adjacent to and southwest from the
Radiation Operations Center (ROC) building, 4220 South Maryland
Parkway. This is a secured, fenced area used by NRD and ORIA
personnel for the parking of EPA vehicles which contain low-level
or exempt quantities of radioactive materials which are used as

-

standards for calibrating equipment in the field or laboratory
grade instruments in the vehicles. ORIA vehicles are used for
responding to nation-wide radiological emergencies. During duty
hours, the northern entrance gate remains open and unattended
vehicles in the compound are secured and locked.

b. Please delete the Special Use Isotope Facility (Hot
Lab) in room 46 of the Quality Assurance Laboratory (QAL)
building. All radioactive materials were removed from this room
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Item 9 (continued).
,

and a close-out radiation protection survey was performed by the
RSO in the latter part of 1992.

.

Each area for the use and storage of radioactive materials
and other sources of ionizing radiation is approved by the
Radiation Safety Committee. Current authorized areas at this
time include the basement in the Executive Center Building; the
Radon chambers in-the Exposure Assessment Annex (EAX); the
Calibration Facility in room 18, Monitoring Systems Laboratory
(MSL) ; rooms 3, 4, and 45 in the Quality Assurance Laboratory
(QAL); rooms 12, 14, 15, 23, 26, 35, 36, 37, 41, 42, 43, 44, 61,
62 and 63 in the Chemistry Laboratory (CHL); and room 519 and the
vehicle parking compound area at the Radiation Operations Center.

Item 10. Radiation Safety Program.

The operating procedures for the EMSL-LV Radiation Safety
Program are'specified in the EMSL-LV Radiation Safety Manual,
dated February, 1994 (Enclosure #25), which supersedes the
previous manual dated December, 1988.

a. Please reference those letters and facsimiles for
license amendment requests in Condition #26 of Amendment #18 for
information that is either current or has been superseded by
Amendment #18 or new procedures in the Radiation Safety Manual.

(1) Letter dated March 13, 1989. This request for the
specified radiation source has been superseded by Amendment #18.

(2) Letter dated April 19, 1990. The request in
paragraph 1 for the 5 mci Co-60 sealed source, Model 375, is
included in Amendment #18 and those procedures for the
Calibration of Field Deployed Pressurized Ion Chambers (PIC) by
the use of this source are current. Please note that these
procedures are not included in the Radiation Safety Manual. The
NRO-55 procedure, Subject: Direct Reading Dosimeters, dated
February 1990, which is referenced (and provided) in the PIC
calibration procedures, has been superseded by another approved
procedure. All other requests in paragraphs 2 - 9 have been
superseded by Amendment #18.

(3) Letters dated July 26, October 15, November 9,
1990, and May 8, 1991. Excluding the " Statement of Intent -
Financial Assurance for Decommissioning of Facilities used under
Material License Number 27-05861-02," dated May 8, 1991, which is
current, all other information in these letters requesting
changes to radionuclides has been superseded by Amendment #18.

I
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I Item 10 (continued).

1 (4) Letters dated December 19, 1991, and January 7,
1992. The information relating to EMSL-LV's DOELAP accreditation
in paragraph 5, both letters, is current. The training require-
ments in paragraph 4, both letters, is being replaced by,

paragraph D in the Radiation Safety Manual. Those requests in
paragraphs 1 - 3 in the December letter have been superseded by
Amendment #10.

.

(5) Letter dated April 7 and telefacsimile dated April
29, 1992. Those requests in paragraphs 1 and 2 and the
telefacsimile have been superseded by Amendment #18. The
information in paragraph 3 for EMSL-LV's DOELAP accreditation is
a repeat of the same information in paragraph 5 of the letter
dated December 19, 1991.

! (6) Letter dated July 17, 1992. The information for
the EMSL-LV Director in paragraph 1 is current. The request in

"

paragraph 2 has been superseded by Amendment #18.
4

(7) Letters dated July 27,' September 7, November .'2,
'

and facsimile dated. December 13, 1993. The various requests
i pertaining to radionuclides and-their~uses (1tems 6-9) in the
- letters dated July 27 and November 12, and the switching of the
.

RSO and RSC Chairperson positions in the letter dated September
! 7, have been superseded by Amendment #18. Those requested

procedural changes in the letter dated July 27, paragraphs a - d,4-

pages 1 - 3, for the procurement of radioactive materials (a),
receipt and opening of radionuclide shipments (b), performance
and frequency of surveys and annual calibration requirements (c),
and posting of notices to workers (d) are being replaced with new
procedures in the Radiation Safety Manual. Those procedures for
the electrodeposited sources (NRA 1.12, Revision 2.0, pages 21
and 22, dated September 30, 1992) provided in the facsimile dated
December 13, 1993, are current.

b. Radiation Safety Committee. The composition,
responsibilities and meeting requirements for the committee are
specified in the Radiation Safety Manual, paragraph Bl.

c. Radiation Safety Officer (RSO). The RSO is a full-time
paid employee and the position is a part-time assignment. The

3 responsibilities of the RSO are specified in the Radiation Safety
Manual, paragraph B2.

d. Administrative procedures for the control of
procurement and the use of licensed material and completion of
safety evaluations of proposed uses of licensed material. Please
refer to appropriate paragraphs in the Radiation Safety Manual
for these requirements.

I
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Item 10 (continued).

e. Personnel Monitoring. Appropriate procedures and
' requirements are specified in the Radiation Safety Manual,

paragraphs E8, F, G and I. EMSL-LV's DOELAP Certificate of
Accreditation and the conditions for this accreditation are'

!
attached (Enclosure #24) and the reaccreditation is currently
being pursued. Xenon-133 and Iodine-125 in dispersible forms are,

*

not normally used. The maximum amount of Iodine-131 in
dispersible form handled by personnel at any one time is less,

than 120 microcuries, which normally occurs once each quarter.;

f. Calibration of instruments used for licensed
. activities. These procedures are specified-in the Radiation

Safety Manual, paragraph P.

; g. . Emergency Procedures. Radiological emergency
procedures are specified in the Radiation Safety Manual, ,

: paragraph R.

:f

Item 11. Waste Management.'

9

The disposal of radioactive waste will be in accordance with
the Radiation Safety Manual, paragraph N, or as authorized by 10
CFR 20, Subpart K. Shipments of radioactive waste are normally

i contracted to an authorized and licensed broker for the
packaging, transportation and ultimate disposal of the waste.,

Item 12. Licensee Fees (not required).

.

.

d

0

,

_ _
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J. Gareth */earson,

l
J

Emolovment:
;L

U.S. Environnental Protection Agency (EPA)
Environmental Monitoring Systems Laboratory (EMSL)
Las Vegas, Nevada

,

i
! 92f92 - oresent: Acting Deputy Laboratory Director

Direct and manage the day-to-day activities for the opera-d

i tion of the laboratory: . plan and execute the budget, plan
and review technical programs, procurements and transfers,

! of funds and provide oversight to Technical Support Center.
4

| 11/91 - 07/92: Acting Laboratory n3 rector
! Organized ~and directed the planning and implementation of

research development and demonstration programs in
i environmental measurement and monitoring systems.
:
4 11/86 - 11/91: Director, Exposure Assessment Research Division
! Conducted basic and applied research in total human exposure
i. monitoring and modeling, terrestrial and ecological

monitoring, and provide technical assistance to the EPA's4

. Regional Offices.
2-

04/83 - 11/86: Chief,.Toxics and Hazardous Waste Operations Br.,

I Directed and managed administrative and technical support to
| conduct research in biological /bioanalytical methods
i development and validation for EPA's Offices of Solid Waste
j and Toxic Substances. Developed and designed QA procedures.

and programs for these two offices, in addition to the EPA,

Office of Emergency and Remedial' Response.
i 10/80 - 04/83: Research Biologist, Quality Assurance Division
} As Matrix Manager, coordinated and developed various research
'

projects and programs for EPA's Hazardous Waste Monitoring
'

Research Program for 3 EPA laboratories.
4

|- Emolovnent as Research Bioloaist: (08/73 - 10/80) US Army Medical
j Bioengineering and Development Lab and US Army Medical Research
. and Development Lab, Ft. Detrick, Frederick, MD and US Army
| Edgewood Arsenal, APG, MD.

US Army, 1969-1973, graduate of Chemical Officers Basic Course
,

.Educati2D: .

! B.A.-(1967) and M.A (1969) in Zoology
{ University of California, Santa Barbara, California
f Environmental Biology course work, Johns Hopkins University(
1 Professional Affiliations:

American Fisheries Society (Certified Fisheries Biologist)'

] American Institute of Fisheries Research Biologists
American Society of Testing and Materials.

| Society of Environmental Toxicology and Chemistry
i International Society of Exposure Analysis
.

.
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Curriculum Vitae

Loyd D. Carroll

Emolovment
,

!
Health Physicist, GS-1306 ;

US Environmental Protection. Agency l
EMSL-LV, Nuclear Radiation Assessment Division !

Las Vegas, Nevada 89193-3478
October 1991 - present

Public Health Physicist II
State of Florida, Dept of Health and Rehabilitation Svc
Radiation Control, 400 W. Robinson, Suite S-529
-Orlando, Florida 32801
August - October 1991

US Army 1975 - 1991

Chief, Health Physics Office (RSO)
Tripler Army Medical Center
Honolulu, Hawaii 96859
December 1986 - August 1991

Chief, Radioisotopes Branch (RSO) and QA Officer
Letterman Army Insititute of Research
Presidio cf San Francisco, California 94129
July 1983 - July 1986

Radiation Safety Officer (RSO)
General Leonard Wood Army Community Hospital
Fort Leonard Wood, Missouri 65473
September 1980 - July 1983

Nuclear Medicine Technologist (Alternate RSO)
General Leonard Wood Army. Community Hospital
Fort Leonard Wood, Missouri 65473
September 1978 - July 1980

Nuclear Medicine Technologist
William Beaumont Army Medical Center
El Paso, Texas 79920
December 1977 - September 1978

Physical Scientist Assistant
US Army Nuclear Agency
Weapon Effects Division
El Paso, Texas 79919
March 1975 - August 1977

pCl
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Curriculum Vitae (cont)

Loyd D. Carroll

Education / Schools

West Texas State University, BS in Biology, 1975
George Washington University, AS in Nuclear Medicine, 1981

Fundamentals of Radiological Health Physics, 13-18 Jan '92
Environmental Radiation Monitor Refresher Class, 6-8 Nov '91
Medical Effects of Nuclear Weapons, 13-14 Aug '90
Good Laboratory Practices Course, 26-27 Jan '84

~

Nuclear Medical Science Officer Workshop, 17-21 Oct '83
Nuclear Medical Science Officer Workshop, 19-23 Oct '81
Integrating Hospital Quality Assurance, 29 Sep '81
Medical X-ray Survey Techniques Course, 11-22 May '81
Radiation Protection Officer Workshop, 14-18 Apr '80
Microwave Survey Techniques Workshop, 26-27 Mar '79
Leadership Management Development Course, 5-9 Nov '78
Clinical Nuclear Medicine Technician Course, Jan-Sep '78
Clinical Nuclear Medicine Technical School, Aug-Dec '77
Disaster Control Specialist Course, 24-27 Apr '67

Affiliations

Health Physics Society, Plenary Member, 1981
Nuclear Medicine Technology Certification Board, 1978

.

.
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For.M NRC 313M. SUPPLEMENT A.

U.S. NUCLEAR REGULATORY COMMISSION' * - *
TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER (

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER
2. STATE OR TERRITORY IN

Loyd D. Carroll pYg'[,Eg C NESE

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTU AND YEAR CERTIFIEDA B

*

C

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISEDFIELD OF TRAIN N ,
LOCATION AND DATE(S) OF TRAINING LABORATORY LABORATORYA 5 COURSES EXPERIENCE.

qHoural fHoural
C D

1. Nuclear Medicine Tech School 1. 22 weeks 3&4. 12 yrs
s. RAOIATION PH'YSICS AND US Navy, NNMC, Bethesda,MD 2* 9 nonths

INSTRUMENTATION AUQust-December 1977
2. William naamont Army M3d Ctr -

c
Nuclear Medicine TechnicianEl Paso, TX 01-09, 1978 1. 22 weeks 3&4. 12 Yrs

b. RADIATION PROTECTION 3. Ft. Ieonard Wood Army Hospit. 2. 9 nones
\NCOIC, Nuclear Medicine Serv,

R,imm.a iha, IL 10/78-07,
c. MATHEMATICS PERTAININGTO 4. RSO at US Army Medical Center {0

^

M s M. U m.

THE USE AND MEASUREMENT
OF RADIOACTIVITY and Pesearch Center '. 9 nonths

!

Aug 1980 - July 1991

1. 22 weeks 3&4. 3 yrs
" "d. RADI ATION BIOLOGY 2. 9 monds

.

1. 22 weeks 3&4. 3 yrs" "e. RADIOPHARMACEUTICAL 2. 9 nonths
CHE MISTRY

l

5. EXPER|ENCE w|TH RADIATION. (Actualune of Radioisotoper or Equivalent' Experience)
ISOTOPE MAXIM'UM AMOUNT WHERE EXPERIENCE WAS GAINED. DURA 110N OF EXPERIENCE TYPE OF USE

I W Amy Medid and "1 "W50 mci each -

i3-83 Pesearch Centers Jan 1978-July 1991
In vitro studies -

It99m/Mo93 6 Curies
I-125 500 mci

. Pesearch/DevelopT.t,,

"
oI-131 2 Curie.s o

Cs-137 5,000 Curies / sealed " "
i

Co-60 9,J00 Cur;.es/ scaled

FORM NRC-313M Supclement A
(8-78)

/.

. ,
_ . . - . - -

**
______,,__$__ -i - - -

. . . . . _ . _ . . .
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: CURRICULUM VITAE

; Douglas C. Sharp
EPA EMSL-LV Office of Program Management,

Safety, Health and Environmental Manageri

6/91 to present

The Bionetics Corporation (in-house contractors to EPA EMSL-LV
' Advanced Monitoring Systems Division EPIC field station,

Warrenton, VA)
Environmental Compliance Coordinator / Health and Safety Officer-

; 9/81 - 6/91
EPA AMD/ EPIC
Physical Science Technician (Stay-In-School)-

3 12/77 - 9/81
1

9/81 Bachelor of Arts, Chemistry, George Mason University,
'

Fairfax, VA
.

12/80,. Associate of Science, Science Curriculum, Northern
Virginia Community College, Annandale, VA

1-

I -

:
4'
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:
i

i SUBJECT: RESUME
4

i NAME: FRED L. CHILDERS
DOB: JULY 28, 1947.

j SSN: 332-40-8785
i

MILITARY EXPERIENCE:
;

; 8/66 TO 8/74-U.S. NAVY-AVIATION ELECTRICIAN
1 8/74 TO 8/78-U.S. NAVY RESERVE-AVIATION ELECTRICIAN

8/84 TO PRES-U.S. NAVY RESERVE-INTELLIGENCE SPECIALIST;

4

, __________________________________________________________________

|

CIVILIAN WORK EXPERIENCE:
,

!

4/65 TO 04/84-I WORKED FOR A CONSTRUCTION FIRM CALLED AMERICAN'

TECHNOLOGIES. I STARTED WITH THIS COMPANY.IN HIGH
j SCHOOL AS A MATERIAL EXPEDITER AND ENDED UP AS A
; SUBSIDIARY COMPANY PRESIDENT WITH OVER 150 EMPLOYEES
i DOING~OVER $7 MIL NORTH OF CONSTRUCTION PER YEAR.
| THESE CONTRACTS INCLUDED MULTI-STORY CONDOMINIUMS,

LARGE SCHOOL PROJECTS, A LARGE DISTRIBUTION CENTER
: AND A LARGE JUSTICE CENTER THAT INCLUDED A STATE OF

THE ART COURT HOUSE AND JAIL. WE WERE AN ELECTRICAL,
PLUMBING, HVAC AND FIRE PROTECTION CONTRACTING' FIRM.,

| I HAD FOUR GENERAL SUPERINTENDENTS THAT DIRECTED A
WORK FORCE OF OVER 150 TRADES PEOPLE.

4/84 TO 10/87-I WORKED FOR A GOVERNMENT CONTRACTOR CALLED HARRIS'

CORPORATION. AS A FACILITY MANAGER AT CORPORATE
; HEADQUARTERS, I WAS RESPONSIBLE FOR PHYSICAL PLANT
| MAINTENANCE. OUR FACILITY CONSISTED OF TWENTY FIVE

BUILDINGS AND OVER 2.5 MIL SQ. FT. OF OFFICE,
RESEARCH, MANUFACTURING AND SPECIAL PURPOSE SPACE ON
A SITE OVER FIFTY ACRES. I HAD FIVE GENERAL
SUPERINTENDENTS THAT DIRECTED A WORK FORCE OF OVER 75
TRADES PEOPLE.

10/87 TO 4/90-I WORKED FOR THE DEFENCE INTELLIGENCE AGENCY AS THEIR
FACILITY MANAGER AT THE DEFENCE INTELLIGENCE ANALYSIS
CENTER ( A 950,000 SQ FT OFFJCE AND RESEARCH FACILITY)
'I PROVIDED ~ PLANNING AND CONSULTATION SERVICES IN
CONNECTION WITH SPACE UTILIZATION, ACQUISITION,
DESIGN AND CONSTRUCTION OF'DIA OPERATIONS,
ADMINISTRATIVE, ACADEMIC AND SPECIAL PURPOSE
FACILITIES. I WAS ALSO RESPONSIBLE FOR THE
MAINTENANCE OF THE PHYSICAL INCLUDING OVERSEEING A
LARGE JANITORIAL SERVICES CONTRACT.

h



- . . . .. - . - -... -.- . . - - . - . . .. -

.-.

~
.

.

4

4/90 TO 4/92--I JOINED EPA AT THEIR CORVALLIS, OREGON ENVIRONMENTAL
RESEARCH LABORATORY, WHERE I WAS RESPONSIBLE FOR
DESIGN, OPERATION, MAINTENANCE AND REPAIR OF A UNIQUE
RESEARCH FACILITY OF OVER '130,000 SQFT OF OFFICE,-

ADMINISTRATIVE, LABORATORY AND RESEARCH SPACE. THE
FACILITY CONSISTED OF TWO LABORATORY / OFFICE
BUILDINGS, A UNIQUE WILDLIFE TOXICOLOGY COMPLEX, A
STATE OF THE ART PLANT EXPOSURE COMPLEX, GREENHOUSES
AND PLANT GROWTH CHAMBERS, OUTDOOR TEST PONDS. WITHIN
THESE BUILDINGS WERE UNIQUE EXPERIMENTAL FACILITIES
USED FOR A -VARIETY OF INTERNATIONALLY LEADING
RESEARCH PROGRAMS ON BIO-TECHNOLOGY, WILDLIFE
TOXICOLOGY, PLANT PHYSIOLOGY, SOIL MICROBIOLOGY AND |

ENVIRONMENTAL CHEMISTRY.

4/92 TO PRES.-I TRANSFERRED WITH'THE EPA-TO THEIR. ENVIRONMENTAL 1

MONITORING SYSTEMS LABORATORY.IN LAS VEGAS, NEVADA.
I PROVIDE FACILITY MANAGEMENT FOR EMSL-LV AS WELL AS
FOUR CO-LOCATED AGENCY ORGANIZATIONS WHICH INCLUDE )
APPROXIMATELY 150,000 SQFT OF OFFICE, ADMINISTRATIVE, ;

LABORATORY AND RESEARCH SPACE. I PLAN, DIRECT AND
COORDINATE FACILITY CONSTRUCTION PROJECTS TO REPAIR
OR IMPROVE EXISTING BUILDING STRUCTURES AND
MECHANICAL, ELECTRICAL AND FIRE PROTECTION SYSTEMS.
THIS INCLUDES PRE-PLANNING AND. INSTALLING BUILDING |
SERVICES FOR THE . IMPLEMENTATION OF SCIENTIFIC i

INSTRUMENTATION, COMPUTER SYSTEMS, AND/OR RESEARCH;

APPARATUS. I SUPERVISE TWO SUPPLY MANAGEMENT
SPECIALISTS AND TWO SEEP EMPLOYEES. I OVERSEE
PROPERTY MANAGEMENT, MAIL SERVICE AND WAREHOUSE
FUNCTIONS AS WELL AS ACT AS PROJECT OFFICER FOR THE
OPERATIONS AND MAINTENANCE CONTRACT.

;

4
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Donald M. Daigler

Work Experience

Health Physicist
5/91-present Environmental Protection Agency

Las Vegas, Nevada

l

Radiation Safety Committe Chair for the EPA EnvironmentaResponsible for chairing
Monitoring Systems Laboratory.
quarterly radiation safety committee meetings. Working

|

with other laboratory management and the Radiation Safetywith Nuclear Regulatory

Officer ensure compliance
|

requirements.

Team Leader - External Dosimetry Program responsible for
|

comprehensive environmental and personnel
oversight of a
monitoring program.

Calibration Officer assigned to the EPA Nuclear Radiation
Assessment Division to manage the Divisions calibration

environmental / personnel
include:Programs and dose assessment. ,programs. laboratory analysis,

|monitoring,
developing and conducting

fincludeinstrumentation and radiation safety,Other duties iconductingtraining on radiationreviewing operating procedures, |
and participating in or directing elements |developing and

Currently possess
|technical audits,

of the EPA Emergency Preparedness Program.
active DOE "Q" clearance. N

Radiological Instrumentation Lead Technician IV %
12/89-5/91 Reynolds Electrical and Engineering Company Inc.

Las Vegas, Nevada

Assigned to the Environmental
Protection Agency, Nuclear

Radiation Assessment Division, to develop and manage a

radiation instrumentation maintenance and calibration program
j

for the Offsite Monitoring Branch. Involved in all
he

technical and operational aspects associated with tDevelop
Branch's radiation monitoring operations.
calibration, operational, a'nd maintenance procedures toi

ensure the program meets Nuclear Regulatory Commiss on
"

licensing requirements.

t

|

l
,

e-
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Radiological Instrumentation Leri

12/84-12/89 Reynolds Electrical and Eng e
Mercury, Nevada

Alamog
Assigned to the Los asGroup,
Health Physics
included managing the t'
assigned technician"calibrar'Operate,
environmental /*
(both fixed
Departme"
Test c'

I

9/80-

I
f

.

8/5

1/91

6/87

e
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Donald M. Daigler )
Work Experience

5/91-present Health Physicist
Environmental Protection Agency
Las Vegas, Nevada

i

Radiation Safety Committe Chair for the EPA Environmental
Monitoring Systems Laboratory. Responsible for chairing
quarterly radiation safety committee meetings. Working
with other laboratory management and the Radiation Safety

,

Officer ensure compliance with Nuclear Regulatory 1

requirements.

External Dosimetry Program responsible forTeam Leader -

oversight of a comprehensive environmental and personnel
monitoring program.

Calibration Officer assigned to the EPA Nuclear Radiation
Assessment Division to manage the Divisions calibration
programs. Programs . include: environmental / personnel
monitoring, laboratory analysis, and dose assessment.

Other duties include developing and conducting
training on radiation instrumentation and radiation safety,
developing and reviewing operating procedures, conducting
technical audits, and participating in or directing elements
of the EPA Emergency Preparedness Program. Currently possess
active DOE "Q" clearance.

12/89-5/91 Radiological Instrumentation Lead Technician IV
Reynolds Electrical and Engineering Company Inc.
Las Vegas, Nevada

Assigned to the Environmental Protection Agency, Nuclear
Radiation Assessment Division, to develop and manage a
radiation instrumentation maintenance and calibration program
for the offsite Monitoring Branch. Involved in all
technical and operational aspects associated with the
Branch's radiation monitoring operations. Develop
calibration, operational, a'nd maintenance procedures to
ensure the program meets Nuclear Regulatory Commission
licensing requirements.

h
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12/84-12/89 Radiological Instrumentation Lead Technician III
Reynolds Electrical and Engineering Company Inc.
Mercury, Nevada

Assigned to the Los Alamos National Laboratory (LANL),
Health Physics Group, as Lead Person. Responsibilities
included managing the time and job assignments of other LANL
assigned technicians and the evaluation of their work.
Operate, calibrate, and maintain instrumentation used for ;
environmental / personnel monitoring and laboratory analysis '

(both fixed and mobile laboratories) for support of the
Department of Energy's Weapons Testing Program at the Nevada

i

Test Site.

9/80-9/84 Aircraft Armament Systems Specialist
United States Air' Force
Kadena A.F.B., Okinawa, Japan
Nellis A.F.B., Las Vegas, Nevada ;

Honorably Discharged with rank of Sergeant. Duties
included: performing electronic tests on aircraft weapons !

systems and repair electronic failures; loading and |
unloading of aircraft munitions and associated launching ;

systems.

Education and Training

2/92-present Thomas Edison State College, Trenton, New Jersey:
Major - Radiation Protection (71 credits)

6/90-5/91 University of Nevada Las Vegas, Las Vegas, Nevada:
Major - Radiological Health (38 credits)

9/84-6/90 Clark County Community College, Las Vegas, Nevada:
Major - Electronic Engineering Technology j
(37 credits) i

3/92 Radiation Safety Associates, Inc., Hartford Ct:
" Radiation Safety Officer Training" (40 hours) 1

l

8/91 Canberra Industries, Inc., Meriden, Connecticut: |
"NRRPT Review" (80 hours) j

I
1/91 Technical Management Services, Orlando, Florida: l

" Radiation Detection and Measurement" I

(40 hours - Instructor:Glenn F. Knoll) |

6/87 Movonics Company /EG&G, Las Vegas, Nevada':
" Troubleshooting the IBM PC" (40 hours)

|
!

(.

l

|
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'5/85-8/92 Reynolds- Electrical and Engineering Co. Inc.
-Sponsored:

3/93 " Basic Instructor Training Course"
(40 hours - Instructor: REECo)

8/92 " Counting Statistics" '

(24 hours - Instructor: Herman Cember)
10/90 " Basic Health Physics" -

(40 hours - Instructor: REECo)
1/89 " Fundamentals of Health Physics"

| (48 hours '- Instructor: Dr. Kenneth Scrabble)2/88- "PC-DOS I&II for IBM Computers"
'

(8 Hours - Instructor: REECo)
4/87 ' LOTUS 1-2-3: Introduction and Intermediate""

)(48 hours - Instructor: REECo)
i1/86 " Transportation Of Radioactive Materials" |

'(24. hours - Instructor: DOE)
12/85 " Metrology: Temperature, Humidity and Pressure

Instruments" (16 hours - Instructor: REECo) 1

5/85 " Advanced Computer Concepts I and II"
(80 hours - Instructor: REECo)

10/80-2/81 Air Force Technical School, Lowery Air Force Base, I

Colorado, Major - Aircraft Armament Systems.

Certifications
i

12/91 National Registry of Radiation Protection
s

Technologists - (NRRPT)
]

12/89- The National Association of Radio and
Telecommunications Engineers, Inc. -
Class III certified Technician

1

l'
|

|'

'
-,

/

l
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Christopher A. Fontana
P.O. Box 72542

Las Vegas, NV 89170
(702) 897-1802

OBJECTIVE: To broaden expedence in my field of expenise, while panicipating in a
challenging program.

DESIRED POSITION: Health Physicist, Physicist.

EDUCATION: Califomia State College Stanisiaus, Turlock, CA
B.S. In Physics,1983

Physics courses ranged from Classical to Quantum Mechanics,
Mathematical Physics, Electromagnetism, Modern Physics, Electronics
Instrumentation, and Gravitational Wave Analysis. Advanced Physics
Laboratory work included Electron Spin Resonance, and Nuclear
Magnetic Resonance.

Polk Community College, Winter Haven, FL
A.A. In Physics,1976

TRAINING: Basic Radiological Health, certified August 31,1984
Radiation Protection Technology, cenificate September 14,1984
Cenification as Radiation Monitor (1986 - present) i

Panasonic 7th Intemational Symposium (1988) !

Panasonic TLD System Operation, Cenification (1989)
Theory of TLDs Relating to Panasonic, Week #1, Cenification (1986)
Operation of Panasonic TLD Readers, Week #2, Certificatic,n (1987)
Operation of Panasonic TLD Program, Week #3, Cenifica' ion (1991)
Statistical Applications in a TLD Program, Week #4, Cenification (1991)
Technical Writing (1986) |

dBase III plus (1987)
Lotus 123 (1987)
Federal Radiological Monitoring and Assessment Center (FRMAC). Fon

Calhoun, Omaha Exercise (1993)
Hanford/FRMAC preparation course (1993)
FIDLER Training (1993)
FRMAC Monitonng and Analysis Working Group Attendee,

August 20,1993
FRMAC, Freemont, Hanford Exercise (1993) |

FRMAC Training Working Group member (1993)
FRMAC Operations Course Assessor (1993)
FRMAC Evaluation and Assessment Working Group Meeting Attendee

(10/93)

0008NRD RES
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TRAINING CONT'D: Environmental Radiation Monitoring - Monitor Refresher Course (1992)
Radiation Safety Training (1992) ,

Emergency Response /FRMAC/Pu Valley Exercise (1992)
Radiological Worker I Course Cenification (1993)
Radiological Worker II Course Instructor (1993)
Basic Instructor Training Course (1993)
Total Quality Management (TQM) Awareness (1993)
Transponation Emergency Training and Radiological Assistance

(TETRA) November 24-28,1993.
Intemational Science Associates (ISA) Thermoluminescent Dosimetry

Softwam Training, December 810,1993.

PUilLICATIONS: "On Newtonian black Holes," abstract contributed paper to the
AAPT/APS Winter Meeting,1982

Project Coordinator and co-author of "Offsite Environmental Monitonng
Repon, Radiation Around United States Nuclear Test Areas, calendar-

years 1987-1990 inclusive"

"Onsite and Offsite Environmental Surveillance Around Tatum Salt
Dome, Lamar County, Mississippi April,1990."

EXPERIENCE: 4/84-Present Health Physicist

US Environmental Protection Agency
Environmental Monitoring Systems Laboratory

|
Nuclear Radiation Assessment Division
Dose Assessment Branch
Las Vegas, NV

|

Thermoluminescent Dosimetry methods, and application. Maintains a
" state of the an" working knowledge of the Panasonic thermoluminescent

i
dosimeters (TLD) system. Acts as health physicist who has the
responsibility to evaluate the operation and analyses of the TLD system, i

as such, investigates and devises experiments to find the cause of I

anomalous readings. In case of emergencies, operates the TLD system
and handles the TLD system database.

As Training Officer for the Nuclear Radiation Assessment Division
(NRD), maintains records, evaluates training requirements and establishes
appropriate training, as needed.

Participates as pan of a team to perform routine offsite monitoring in
suppon of the U.S. Department of Energy (DOE) activities at the NTS. |
Supports and operates the CP-1 computer graphics system in regard to i

the NTS activities as required. Maintains proficien:y and operational ,

knowledge of the system at all times.

i

Additional information and references available on request.

-
.

1
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Curriculus Vitas

: Gsorge Albsrt Dilbsck.

Professional Experiences

November 1991 --Present Technical Team Leader, RADOA Group, Nuclear Radiation
Assessment Division (NRD), Environmental Monitoring qSystems Laboratory (EMSL), U.S. Environmental

;

Protection Agency, Las Vegas, Nevada. Supervises 1

multi-disciplinary. staff of scientific and technical
support personnel. These functions include the 1

,

administration of the'Intercomparison Cross Check
Program for state, federal, private, and' foreign
laboratories requiring an external quality control
program, and the Radioactive Standards Distribution
Program. Also provides technical _ support concerning
regulatory issues to Headquarters and Regional Offices.
Provides technical laboratory audits and written
responses to the corresponding Regional Offices for-

;

primacy. state drinking water compliance monitoring ;

facilities for radioactive contaminants, and
technical presentations to professional organizations
such as AVVA,.NIST, etc., concerning Safe Drinking-
Vater.Act (SDVA) compliance rules and regulations,
analytical methodology, instrumentation, and quality
assurance issues.

1987 - 1991 Radiochemistry Laboratory Supervisor, Public Health
Laboratories, Arkansas State Department of Health,
Little Rock, Arkansas. Provided all laboratory
compliance monitoring analyses for the SDVA !

radioactive contaminants for the State of Arkansas,
analyzed all multimedia surveillance environmental
samples collected around Arkansas Nuclear One and ,

Two (Arkansas Power & Light. Company) located in
Russellville, Arkansas, and all wipe and smear tests -

collected by the Radiation Control Department at th.e
Arkansas State Department of Health for all nuclear
-licensed facilities in-the state (Arkansas is an ,

agreement state) concerning both initial licensure
and license renewal on a yearly basis.

1981 - 1986 Private business.

1976 - 1980 Senior Development Chemist, Ciba-Geigy Chemical
Corporation, McIntosh, Alabama. Vorked on all
aspects of chemical development processes for '

implementing chemical activities-from the laboratory
and pilot plant operations into the final production
facilities.

' ~
-

. ..

Education: >

' B.S. CNemistry, ' University of| Central Arkansas, Conway, Arkansas,1970.

Ph.D. Chemistry, Oklahoma State University, Stillwater, Oklahoma,1974.

Post Doctorate Research, Vanderbilt University with Dr. Lamar Field,
Nashville, Tennessee, 1975. i

Publications:

&& *?
Available upon request.

. . _ ~ _ . . - .-- - . - . . _ . _ _ ,
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Paul B. Hahn
. .

Education Bachelor of Science - Chemistry, 1962
University of Michigan

Master of Science - Analytical Chemistry, 1967
Iowa State University,

Ph.D. - Analytical Chemistry,1973
lowa State University

Experience Radiochemist and Radiological Health Instructor, 1962-6S
and 1967-70, NE Radiological Health Laboratory,
Winchester, MA

(USPHS Commissioned Corps)
Laboratory Manager, Radiation Management Corp.

Philadelphia 1973-74
Supervisory Research Chemist, U.S. EPA, EMSL-LV, 1974-80
Health Physicist, U.S. EPA, URP-LV, 1980-83
Chief, Evaluation Branch, ORP-LVF, 1983-1988
Chemist, Radiological Standards Distribution Program
Radiochemistry Methods Development, EMSL-LV, 1988-1992.

Special Skills Analytical Chemistry, Radiochemistry, Electrocnemistry,
and Abilities Radioactivity Instrumentation, Laboratory Management,

Health Physics, Quality Assurance, Contract
Management, Collaborative Testing, Computer Data
Processing

List of Publications

" Improvement in a Method for the Determination of Sr-90 in Milk" Anachem
Conference, Detroit, MI, 1963.

"Interlaboratory Study of Sr-90 Measurements in Milk August 1963" Hecith-

Physics 11(9) 966-70 (1965).

" Activation Analysis for Trace Quantities of . lodine in Biological Materials"
M.S. Thesis, Iowa State University and U.S. AEC Report IS-T-190 (1967).

"lon Exchange Beads . as Calibrated Microscopic. Radioactivity Sources"
Analytical Chemistry 41(13),1608-12 (1970) [also presented at the Conference
on Analytical Chemistry in Nuclear Technology, Gatlinburg, TN, 1969 and the
Eastern Analytical Symposium (Invited paper) New York, NY 1969].

"Public Health Aspects of I-129 from the Nuclear Power Industry" Radiological
Health Reports 12(4) 189-94 (1971).

" Sodium Tungsten Bronze as a Potentiometric Indicating Electrode for Dissolved
Oxygen in Aqueous Solution" Analytical Chemistry 45(7) 1016 (1973) [also
presented at Anchem Conference, Detroit, MI, 1972J.

''Chelometric Titrations of Metal Cations Using the Tungsten Bronze Electrode"
Analytical Chemistry 45(7) 1267 (1973).

.

!
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" Tungsten Bronzes as Indicating Potentiometric Electrodes" Ph.U. Thesis, Iowa
State University and U.S. AEC Report IS-T-597 (1973).

" Mixed-Potential Mechanism for the Potentiometric Response of the Sodium
Tungsten Bronze Electrode to Uissolved Oxygen and in Chelometric Titrations"
Analytical Chemistry, 46 553 (1974).

" Method for Measurin'g Dissolved Oxygen in Aqueous Solution Using Tungsten
Bronzes as a Potentiometric Indicating Electrode" U.S. Patent a3,856,634'
(1974).

" Method of Chelometric Titration of Metal Cations Using Tungsten Bronze
Electrode" U.S. Patent a3,878,059 (1974).

" Counting Alpha Particles from the 6Li + n Reaction by Track Etch Methods"
Nuclear Instruments and Methods, 123, 111-116 (1975).

" Development of a Reference Method for the Measurement of Plutonium in Soil"
Proc. Int. Conf. Environmental Sensing and Assessment, Las Vegas, NV (1975).

" Fusion Method for the Measurement of Plutonium in soil: Single Laboratory
Evaluation and Interlaboratory Colloborative Test" U.S. EPA Report,
EPA /600/7-77-078 (1977).

"A Present Challenge - The Service Analysis" Federation of Analytical
Chemistry and Spectroscopy Societies Conference, Detroit, MI (1977).

" Metabolism of Americium-241 in Dairy Animals" U.S. EPA Report, EMSL-0539-22
(1978).

" Simultaneous Determination of Americium and Curium in Soil," Analytical
Chemistry 51 (2),295 (1979).

" Comparison of the Solubility of Plutonium-238 and Plutonium-239 Dioxide in
In Vitro Bovine Ruminal-Gastronintestinal Fluids" U.S. EPA Report
EMSL-LV-0539-28 (1979).

" Radiochemical Analytical Procedures for Analysis of Environmental Samples"
U.S. EPA Report, EMSL-LV-0539-17 (1979).

" Comparison of Soil Sampling Techniques for Plutonium at Rocky Flats"
Twenty-seventh Health Physics Society Annual Meeting, Las Vegas, NV (1982).

<>

Patents

" Method for-Measuring Dissolved Oxygen in Aqueous Solution Using
Tungsten Bronzes as Potentiometric Indicating Electrode"
U.S. Patent #3856634

" Method of Chelometric Titration of Metal Cations Using Tungten Bronze
Elecgode".U.S. Patent # 3878059

,

i
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Paul B. Ilahn
r

l

Formal Courses in Radiological llealth and Radiochemistry
|

Physics, Radioisotopes Univ. of Michigan 1961
Physics, Modern Univ, of Michigan 1961
Environ. Ilealth, Radiological llealth Univ. of Mich. 1961

Radiochemistry 1 Iowa State Univ. 1966
Radiochemistry II Iowa State Univ. 1966
Civil Engg., Nuclear Waste Treatment Iowa State Univ. 1966
Nuclear Engg, Nuclear Fuels a1x1 Wastes lowa State Univ. 1971
Nuclear Fngg, Reprocessing Nuclear Fuels Iowa State Univ 1971
Transport of Radioactive and Hazardous Materials (3 days Las Vegas,

1989)

Experience with Radioactive Materials

1962-1967 Radioch mist U.S. Public Ilealth Service Winchester, MA

1967-1970 Worked with uCi quantities of fission and activation
products in the developnent of radiochemical methods.
Instructor in PflS courses in Radiological llealth,

Ganma spectroscopy, Radiochanistry, and Radiological
Surveillance.

1965-1967 Student, Iowa State University
1970-1973 Performed activation analysis using 5 mega watt

reactor and radiochemical separations of short-lived
activation products in the uCi-mci activity range.
Instructor in Radiochemistry Laboratory Course

1973-1974 Laboratory Manager Radiation Management Corp.
Supervised the analysis of environmental samples
for radioactive materials.

1974-Present Radiochanist U.S. Environmental Protection Agency
,

| Las Vegas, NV. Work with uCi quantities of natural
and artificially produced radionuclides for radio-
chemical methods development arul for the preparation
and calibration of radioactivity standards for
distribution to participants in the EPA Radioactivity
Performance Evaluation Studies Program. Prepared
10-100 mci transuranitse nuclide preparations using

glove box techniques for biological uptake studies.
Member of Department of Energy Radiological Assistance
Team and participate in FEMAC laboratory and hot-linei

! activities during field exercises and by preparing
radioactive quality assurance sanples for the
evaluation of mobil laboratory performence.

_ _ _ - _ ._ _ _ _ _ _ _ _ _ . _ _ _
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RESUME
:

John D. Akridge

:
,

l

ProfessionalPositions

: Present Position Chemist )
1986 - present US Environmental Protection Agency

Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

,

!

1982 - 1986 Group Leader, Radiochemistry 1

Additional duties: Radiation Safety Officer |

Environmental Science & Engineering, Inc. |

lGainesville, Florida

1975 - 1976 Quality Assurance Manager
Hudson Foods, Inc.
Noel, Missouri

Education

1982 University of Arkansas, Fayetteville
Ph.D., Nuclear and Radiochemistry

1980 University of Arkansas, Fayetteville j
M.S., Radiochemistry !

!

1975 Southwest Missouri State University, Springfield
B.S., Biology and Environmental Chemical
Technology ,

1968 Parkview High School, Springfield, Missouri
High School Diploma

MM
__ _. _ __
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Curriculum Vitae

Scott H. Faller

Education

1979 B.A. Chemistry, Idaho State University, Pocatello, Idaho
j

1986 Ph.D. Nuclear Chemistry, University of Maryland, College !

Park, Maryland
|Thesis: " Structure of Odd-Z Lanthanum and Cesium Isotopes

with N Larger than 82."

~ Professional Experience
I

1980 Industrial Chemist, J.R. Simplot Company, Pocatello, Idaho |
I

1980-1986 Graduate Research Assisstant, University of Maryland,
College Park, Maryland

i

1987-Present Research Chemist and Group Leader (Gamma Analysis, Sample j
control, and Whole Body Counting), Nuclear Radiation i

Assessment Division, Environmental Monitoring Systems
Laboratory, U.S. Environmental Protection Agency, Las Vegas,

,

Nevada )

Professional Societies

American Nuclear Society (Southern Nevada Chapter)

Publications

1. "The Decay of 56-second Ce-148 to Levels of Odd-Odd Pr-148", N.K. Aras,
C. Chung, C.A. Stona, S.H. Faller, W.B. Walters, R.L. Gill, M. Schmid,
and R.E. Chrien. Can. J. of Chem. 61, 780(1983).

2. "The Beta Decay of I-139", J.D. Robertson, S.H. Faller, W.B. Walters,
and C.A. Stone, R.L. Gill, and A. Piotrowski. Z. Phys. A321, 705(1985).

3. " Decay of 83-minute Ba-139 to Levels of La-139 and the Decay of
18-minute Ba-141 to Levels of La-141", S.H. Faller, C.A. Stone, J.D.
Robertson, C. Chung, N.K. Aras, W.B. Walters, R.L. Gill, and A.
Piotrowski. Phys. Rev. C34, 654(1986).

4. "The Decay of Cs-145 to Levels of.Ba-145", J.D. Robertson, S.H. Faller,
W.B. Walters, R.L. Gill, H. Mach, A. Piotrowski, E.F. Zganjar, H.
Dejbakhsh, and R.F. Petry. Phys. Rev. C34, 1012(1986).

5. " Structure of the Odd-Odd and Odd-Mass Sb Nuclides", C.A. Stone, S.H.
Faller, J.D. Robertson, and W.B. Walters. " Nuclei Far From Stability";
AIP Conference, Proc. 164, 429(1987).

6. " Decay of Ba-143 to Levels of the Odd-Proton N=86 Nuclide La-143", S.H.
Faller, J.D. Robertson, E.M. Baum, C. Chung, C.A. Stone, and W.B.
Walters. Phys. Rev. C38, 307(1988). pp

_
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70 " Decay of Xe-139,-141,-143 to Levels of Cs-139,-141,-143", S.H. Faller,
P.F. Mantica,Jr., E.M. Baum, C. Chung, J.D. Robertson, C.A. Stone, and
W.B. Walters. Phys. Rev. C38, 905(1988).

8. " Level Structure of Odd-Mass Pr Isotopes: Decay of 3.0 minute Ce-145 to
Levels of Pr-145", E.M. Baum, J.D. Robertson, P.F. Mantica,Jr., S.H.
Faller, C.A. Stone, W.B. Walters, R.A. Meyer, and D.F. Kusnezov.
Phys. Rev. C39, 1514(1989).

9. " Thorium-230 Dating of Thermal Waters in the Vicinity of Yucca Mountain,
Nevada", R.W. Holloway, J.T. Carilli,-S.H. Faller, C.K. Liu, and P.K.
Kuroda. J. Radioanal. and Nucl. Chem 131, 359(1989).

10. " Structure of Odd-Odd Sb-132", C.A. Stone, S.H. Faller, and W.B. Walters.
Phys. Rev. C39, 1963(1989).

11. " Reflection Asymmetric Structures in the A=145 Mass Region: Decays of
1.8-s Cs-143 to Levels to Ba-143 and 4.1-s La-147 to levels of Ce-147", 1

'J.D. Robertson, P.F. Mantica,Jr., S.H. Faller, C.A. Stone, E.M. Baum,
and W.B. Walters. Phys. Rev. C40, 2804(1989).

12. " Investigation of Cold Fusion in Heavy Water", S.H. Faller, R.W. Holloway,
and S.C. Lee. J. Radioanal. Nucl. Chem. Letters 137, 9(1989).

13. " Ruthenium-103, Iodine-131, Tellurium-132, and Cesium-137 in Air after 1

the Chernobyl Event", C.K. Liu, S.H. Faller, and P.K. Kuroda. |
Radiochimica Acta 50, 159(1990).

14. " Unusual Nuclide Concentrations in Air after the Chernobyl Event",
S.H. Faller and P.K. Kuroda. Radiochimica Acta 50, 219(1990).

15. "Long-Lived Radioactivity in Surface Air over Washington D.C. after the
Chernobyl Event", _S.H. Faller, D.J. Krask, and P.K. Kuroda.

,

Radiochimica Acta 54, 43(1991).

16. " Airborne Chernobyl Radioactivity in College Park, Maryland", M.E. Kitto,
S.H. Faller, D.L. Anderson. and L.E. McCarthy. Radiochimica Acta 55,

. 43(1991).
; 17. "In-Situ Gamma-Ray Site Characterization of the Tatum Salt Dome Test

Site in Lamar County, Mississippi", S.H. Faller. Health Physics 62,
-571(1992).,

18. " Environmental Monitoring Report: Radiation Monitoring On and Around
the Tatum Salt Dome, Lamar County,' Mississippi, April 1991", D.J.

- Thome, S.H. Faller, C.A. Fontana, and C.F. Costa. U.S. Environmental
Protection Agency, Las Vegas,.ml, Report EPA-600/4-91/031 (1991).

19. " Gamma-Ray Surface Characterization of the Gnome Test Site in Eddy
County, New Mexico", S.H. Faller. Submitted to Health Physics.

.

h
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RESUME

.

NAME: Robert Holloway

' ADDRESS: 311 East Desert Rose
Henderson, NV 89015

PHONE:-(702) 798-2325 (work)-
(702) 564-7301 (home)

:
l

EDUCATION:
'

; University of Arkansas Ph.D. 1977, in chemistry with emphasis in
radiochemistry and nuclear science

' University of Oklahoma A one year, non-degree program, completed
in 1968 and equivalent to an undergraduate
major in meteorology-

Harding College 'B.S., 1967, in Chemistry

EXPERIENCE:

1981-Present Currently employed by the U.S. Environmental
Protection Agency at Las Vegas, Nevada. Present

[ duties include the-supervision of six laboratory
' workers in the analysis of environmental samples

for radioactive noble gases, tritium, strontium,
,

plutonium, uranium and thorium. This work is
.in support of radiation monitoring infthe

_

vicinity.of the Nevada Test Site. Recently
taught a course in Health' Physics at the Univer-"

sity of Nevada at Las Vegas. Have often served ,

as' lead auditor in quality assurance auditsc
of radiochemical laboratories.' Currently a team-

'
.

leader in the Nuclear Emergency Search Team
(NEST) program for the Department'of Energy.

'

. a AM V
' ~

Research Chemist, Savannah River Laboratory... 11979-1980<

.s.

Worked'on'a study of; plutonium and americium in -, , ,

[ . .f. - ; the 1 marine 1environmen t . .
t

1'76-1979 As s is t an't; Pro f e s s or ,.o f 'Chemis try , |U,niver s i ty of.
'

9!

|# i Arkansas, at ' Pine Bluf f.,'iTaught general chemistry,
qu' ant it ative f analy s is and physical science.'

1972-1976 Graduate student at the University of Arkansas.
Research involved radioactive fission products
in the atmosphere. Mentor was Professor Paul
Kuroda.

.

. . - -
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.1967-1972 Military Service. To rank of Captain in the Air ,
'

Force. Studied meteorology for one year at'the
University of Oklahoma and was then assigned to
a weather-related computer center in Washington.

.

SECURITY CLEARANCE:
.

I-'have a current Department of Energy "Q" Clearance

i

BIOGRAPHICAL LISTINGS:

Who's Who in the West, 1987 and 1989
"

!

Who's Who of. Emerging Leader's of America, 1989
,

PROFESSIONAL SOCIETIES: ,

American Chemical S'ociety
Health Physics Society-

- .

PUBLICATIONS:
.

1. Tritium in Surface Waters of'the Western United States, R.W.
l' Holloway, Submitted to Radiochimica Acta, 1993.

i
j. -2. tranium and Thorium Abundances Across the Cretaceous-Tertiary

] Boundary in Colorado, R.W. Holloway and D.E. Farmer, Chemical
Geology, 89,.(1990) 201-207.

3.-Book. Chapter, " Determination of Uranium in an Analytical ~ Chem-
istry Laboratory", C.K.-Liu, R.W. Holloway and J. Akridge, In

. Radon, Radium and Uranium in Groundwater, edited by' Richard -

Cothern and Paul A. Rebers, Lewis Publishers,.Chelsea,'Mich.,
1990.

' ~

4. Investigation of Cold Fusion:in Heavy. Water, S.H.= Faller, ;'

R.W.'Holloway.and|S.C.. Lee,' Journal'of Radioanal. and Nuclear'

! . Chem.' Letters, 137, 359-367, (1989). ,

: c
.

,, . <

-5. .;, Thorium- 2 3 0_ Da t ing of Thermal?Wat e r s in the Vicinit'y_of 4 En- , |,

j. 15the: Nevada ..Te s t 4 Sit e , . R.W. ;.Holloway , -J .T. Carilli,nS.H.; ;w.
,j' ,

L-
. Faller",H C . El t:Liu and . P. E . Kuroda ,-'' Journal 'of Rad iosin al . 'and-

T
|- LNuclear chem.,'-131, 359-367, (1989).7 4;1 -.,

L
. 6.<Xe-133;in; California, Nevada.and Utah from'the Chernobyl ,

'

4. c g. _ <y A3 _g ., ,. . -. . . . , ,
.

'

Accident," R.W.(Holloway and C.r.. Liu,-Environmental-Sc'ience
and Technology, 22, 583 (1988).

l

'
'-

s ,
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.

7. Concentrations of Krypton-85 Near the Nevada Test Site,
R.F. Grossman and R.W. Holloway, Environmental Science
and Technology, 19, 1128 (1985).

8. The Mean Residence Time of Plutonium in the Troposphere,
R.W. Holloway and D.W. Hayes, Environmental Science and
Technologv2 16, 172 (1982).

9. Transuranics in a Stream Near a Nuclear Fuel Chemical
Separations Plant, R.W. Holloway and D.W. Hayes, Du Pont
Report DP-1592, (1981).

10. Seasonal Variations in the Removal Rate of Material Injected
into the Lower Stratosphere, R.W. Holloway, Environmental
Science and Technology, 13, 1488 (1979).

11. Temporal Variations of Pb-212 In Thunderstorms, M.B.
Cavini, R.W. Holloway, R.D. Sherrill, K.G. Inn and P.K.
Kuroda, J. of Geophys. Res., 81,1148 (1976).

12. Sodium, Potassium, Calcium and Magnesium Content of
Northwest Arkansas Rainwater in 1973, G.H. Wagner and
R.W. Holloway, J. of Applied Meteorology, 14, 578 (1975).

13. The Ratios of Fission Product Pairs with Similar Half-
Lives in the Atmosphere, R.W. Holloway, N.G. Sumerlin,

,

3 J.N. Beck and P.K. Kuroda, J. of Geophys. Res., 79, 4453,
~~

| (1974).
l

ORAL PRESENTATIONS:
'

! 1. Tritium in the Environment. Presented at the 38th Annual
Conference on Bioassay, Analytical and Environmental Radio-
Chemistry, Santa Fe, New Mexico, November 1992.

2. Uranium, Tritium and Thorium as Environmental Tracers.
An invited talk presented in Warsaw, Poland at a Conference
sponsored by Poland's Central Laboratory for Radiological,

h Protection, . August, 1992. .
,

.

Uranium and Thorium AbundanceLMeasurements'Acrosssthe K-T -

3.'

Boundary;in Colorado. Presented'atiths'34th' Annual .

3;, Conference,on1 Bioassay,: Analytical (and Environmental
' -Radi6 chemistry,' Oak Ridge,fTennessie,|0ctober, 1989.

i

G '

:4.-Radioactivity in Springsfand Surface Waters of; Southern"- s

;
Nevada. Presented at.the'33rd Annual Conference'on Bioassay,'

Analytical and Environmental Radiochemistry, Las Vegas,
Nevada, October, 1988.

5. The Analysis of Radon by Gas Chromatography. Presented at i

the 32nd Conference on Bioassay, Analytical and Environ- |

mental Radiochemistry, Berkeley, California, November, 1987. |
.

J
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Dennis Former
USEPA - EMSL

Nuclear Radiation Division

i

1

i
i

|

\ EDUCATION:
! !

| * B.S. Blology, University of Nevada - Los Vegas, NV 89119
;-

* Advanced courses in isotope hydrology, geochemistry. ;

WORK EXPERIENCE:

'

* EnvironmentalScientist, 2 years experience, - prepare radioactive standards
,

from NIST materials; calibration of alpha spectroscopy equipment.
.

V * Radlochemistry laboratory technician, 3 years experience.

| * Field radiation monitor, 3 years experience.
:

|
| TRAINING:
!

* Basic health physics course, I week, (1986) San Antonlo, TX.

| * Radiological emergency response course, I week, (1987), Nevada Test Site,
| Mercury, NV.
.

* Advanced health physics course, I week, (1988), Las Vegas, NV.

* Radlochemical counting statistics, I week, (1991), Las Vegas, NV.

|

!

!

hCA,
1 1
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Anita Anne Lewis Mullen, ,

' Professional Exeeriences3

' July 1993 - Present ' Chief, Nuclear Radiation Monitoring and Assessment Branch. Nuclear3

Radiation Assessment Division (NRD), Environmental Monitoring
Systems Laboratory (EMSL), U.S. Environmental Protection Agency,

.

Las Vegas, Nevada. ' Supervise multi disciplinary staff of scientific and
technical support personnel. Direct field operations aspects of EMSL's
radiological safety program at the Nevada Test Site and other
-Department of Energy testing sites. Direct internal and external

a
L dosimetry operations including Whole Body Counting and
j Tnermoluminescent Dosimetry programs. Direct data validation 'and
| report generation including computer science support for the NRD.

~1992 - 1993 Acting Branch Chief, Nuclear Radiation Dose Assessment Branch.'

Nuclear Radiation Assessment Division, Environmental Monitoring
Systems Laboratory, U.S. Environmental Protection Agency, Las .
Vegas, Nevada.1 Health Physics, Intemal and Extemal Dosimetry, data
analysis, evaluation, interpretation and presentation,' Nevada Test Site
support and radiological emergency response.

1988 - 1992 Health Physicist, U.S. Environmental Protection Agency. Operation of
the Whole-Body Counting Facility. This facility utilizes state-of-the-art
instrumentation to carry out a human surveillance program to measure,
identify and evaluate in vivo, the presence of internally deposited
radionuclides, and determine internal doses received by people from
environmental contamination.or through occupational exposure.

1969 - 1988 Radiochemist, Radiobiologist, Supervisory Chemist,7 Health Physicist,
U.S. Environmental Protection Agency. Involved in the analysis of,

,

t environmental contaminants released from the Nevada Test Site.~

Project officer for the determiriation of the transfer of various -
, ,

radionuclides through the chain to chickens, rabbits, goats and dairy
1

cows and subsequent ingestion by man. Conducted radiobiological i

studies on rats and hamsters to determine internal dose from inhaled j
" hot particles" and subsequent tumor production.

| j

1960 - Present Serves as offsite radiation monitor to measure radiation releases to the l.

[ environment and to protect the public from unnecessary exposure. {
' Maintain readiness to respond to nuclear emergencies regardless of.

' where they occur.-
.

, ,,

Education: '-. -

~

B.S. Degree, Buena Vista College, Storm Lake, Iowa,1955 -

.

Double Major - Chemistry / Biology
.

Iowa State University, Ames, Iowa
Graduate School Biochemistry,1956 '

Societies:

American Chemical Society
Health Physics Society hd g}
Numerous publications on Radionuclide Metabolism.

. . _ - - - . - - - - - -- . . . - - .
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Curriculum Vitae
s

Herbert Maunu :

Supervisory Environmental Protect Specialist
Monitoring and Assessment Branch

Nuclear Radiation Assessment Division
Office of Research and Development

Environmental Monitoring Systems Laboratory- Las Vegas

Education University of Nevada-Las Vegas, General - 28 Credits - 1973
Clark County Community College, General - 32 Credits - 1974

:

t Work i
,

Experience

August 1989 to
present: As supervisory of the field monitors, I am responsible for,

maintenance, repair, calibration and exchange of all air Sampling
equipment, Gamma Rate Recorders, Tritium and Noble Gas

j

.
Samplers. Review and make correction on all data from the

i above networks. Check any abnormalities in radiation
'

background. Evaluate prototype Noble Gas and portable Air"

Samplers for Off-Site Radiation Monitoring. Serves as offsite
. radiation monitor to measure radiation releases to the

environment and to protect the public from unnecessary
exposure. Maintain readiness to respond to nuclear
emergencies regardless of where they occur. I was also the
chief technician of the Dosimetry Network, I was responsible for;

'

the preparation, issuance, collection, processing and preliminary
data analysis of thermoluminescent dosimeters (TLD's) used in |
the Nevada Test Site Off-Site Program and the EMSI 4 V |
Radiation Safety Program. This included the calibrMkii, |

-

evaluation, maintenance and quality control of all cosi. net Jrs
*

,

used in the network. I routinely, give instruction and tv. hance to '

others.

Formal Courses: U.S. Public Health Service 80 Hrs - 1969
944 East Harmon
Las Vegas, Nevada 89109

Basic Radiation Health Course 40 Hrs - 1963
Basic Radiation Health Course 32 Hrs - 1969
Radiation Protection Technology 40 Hrs - 1980
Radiation Emergency Response Operations 164 Hrs - 1981
Radiation Protection Instrumentation 40 Hrs - 1988

Harvard School of Public Health

Snd.*l41
!

_ _ _ _ .
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RESUME
for

GARY ROBERTSON
,

1

f EDUCATION:
1966 B.S. Chemistry-University of Iowa, Iowa City,

Iowa. Included 3 Sem. Hrs. of Radiochemistry.
1980-83 GC/MS training short courses.

4000 seies operator
INCOS operator
INCOS quantit7 tion
INCOS electronic maintenance
Capillary column GC/MS
1020/OWA operator
Analysis of priority pollutants by GC/MS

EXPERIENCE:
1989-present U.S. EPA EMSL-LV. Chemist in Quality
Assurance Research Branch. Duties primarily involve
quality assurance related to the U.S. EPA Contract
Laboratory Program. Duties also include laboratory
research using gas chromatograph utilizing an electron
capture detector.

1985-1989 Lockheed Engineering and Sciences Company.
Chemist providing support to U.S. EPA EMSL-LV.

1968-1985 University of Iowa Hygienic Laboratory
Performed drinking water analyses and supervised
GC/MS laboratory. 1981-83 was a member of the
state radiological emergency monitoring team for
the local nuclear power plant (Duane Arnold).
Participated in three annual one day exercises.

1966-1968 U.S. Army. Assigned to infantry.
Participated in CBR training and worked as
assistant company CBR NCO.

1963-1966 University of Iowa. Worked as a technician
in the VA Hospital Radioisotope Service Whole Body
Counter. . Worked two years one-half time and one
year full time performing low level gamma counting
on patient specimens and processing whole body
count data.

#Emd l5.
1

!



- - - --- ------~

3ggg.,

*

Cbemist

.

QualityAssuranceResearch Branch
.

.

- EDUCATION:

PhD. Candidate: The Johns Hopkins University, Baltimore, MD; 1976-1982; major:
organic chemistry; minor biochemistry; leave of absence: May,1982.

Mastero/ Arts The Johns Hopkins University, Baltimore, MD; October,1978; major:
organic chemistry; minor: biochemistry.

Bachelor o/ Science: Loyola College, Baltimore, MD; May,1976; major: chemistry;
minor: physics.

Continuing Education:

9/84 Fundamentals of Gas Chromatography
4/85 Statistics and Experimental Design for Cost-Effective Research
8/87 Electrochemical Engineering -
7/88 Basic Principles of Mass Spectrometry Interpretation

'8/13-18/88 Project Officer Certification Program .

9/26-30/88 Contract Administration
3/8-10/89 Applied Multivariate Methods Using Popular Statistical Computing

Packages
.

8/7-9/89 Sampling Methodologies forMonitoring the Environment -Theory and
Practice

.

12/5-6/89 Effective People Skills
~1/29-2/160 CADRE Course
2/21-23/90 Toxicology for(%miste
6/90- Federal Hazard Communication Training Program ' ~

11/26-28/90 Fundamentals of_Experimenta_l Design '

3/6-8/91 Environmental Regulations Course
6/17-19/91

' ^ Pierre Gy Sampling Theor[ahd Practice
- ',' 9/17/91 Paradox I ' ~. '1 . .g

10/1/91 Pafadox II_ . .$1 ' i
11/4-5/91 Se'quehtial Simplex Optimintion

.

~

11/20/91 ' Experimental Design in' Action ~1
.

1/15-17/92 Pierre Gy Sampling Theory ~and Practice
4/21-22/92 Assistance Agreement and Interagency Agreement Training
6/19/92 Recertification of Contract Managers
2/2-5/13/93 Computational Oemietry
3/22-24/93 Multivariate Data Treatment
7/21/93 Federal Hazard Communication Training Program
8/3-5/93 Technical Writing
8/24-26/93 Introduction to Statistics -

8/30-9/1/93 AMIR II th$9/2/93 Ethics
12/3/93 Radiation Safety Training

.
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- PROFESSIONAL EXPERIENCE:

United States Environmental Protection Agency
Environmental Monitoring Systems Laboratory - Las Vegas
944 E. Harmon ' Avenue, Las Vegas, NV 89119

,

' Employment: July,1988, present. -

Title: Chemist, Quality Assurance Research Branch.
CurrentResearchInterests Application ofrobuststatisticsandoutlieridentification to '

environmental analytical and quality assurance data' statistical experimental design and;

optimization strategies; mumvamte data analysis of environmental analytical and
quality assurance data; application of Pierre Gy sampling theory to' laboratory
subsampling and improvement ofperformance measurements used in quality assura ace
practices.
Duties:Chemometrician and quality assurance specialist. Apply existing chemometric
and statistical techniques to, or develop novel chemometric and statistical methods and
software for, quality assurance research and analytical methods development. Present.

and participate in workshops and symposia on chemometrics, statistics, sampling theory
and quality assurance. Assign and direct research, as well as manage resources and
contracts, in chemometric applications to quality assurance, sampling and performance

'

measurements. Supervisory experience.

Work Anignment Manager for Job Order 70.38 under EPA Contract 68-CO-0049 to
Lockheed Environmental Systems & Technologies Company, "Chemometric Support
to Superfund Quality Assurance" and " Performance Measurement Research."

Project Officer for the University of Houston Cooperative Agreement (EPA Project
Control' No. CR817552), "Chemometric Approaches to Analytical Methods. - -

,

Development and Application."

- ' Project Officer for the Louisiana State University Cooperative Agreement (EPA Project
Control No. CR816008),'"Co-ordinate Application of Rapid Toxicity Assay Systems
and Field Deployable Analytical Systems for On-Site Monitoring and Prioritization of
Hazardous Waste Sites."

Project Officer for the University ofIllinois at Chicago Cooperative Agreement (EPA
Project Control No. CR815379), " Multivariate Methods for the Analysis of Complex

,

Quality Assurance and Environmental Samples." I.

, ,
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Participated in the' Quality Assurance Materials Bank and the Sample Container
Repository Contract.-

Served as a Property Officer for the Quality Assurance and Methods Development
Division.

:

Pacific Engineering and Production Company
Henderson, NV'

j
,

Employmenc February,1984, to May,1988.
Title:Research Chemist. t

. Duties: Development of analytical methods, bo th in organic and inorganic chemistries,
*

- as applies to company products; general research and development relating to the'

electrochemical production ofammonium perchlorate and its intermediates and in their

uses, and also in the odor-control industry; plant environmental and hygienic
monitoring oflead and sulfur compounds; plant and manufactured product problem
solving and chemical trouble shooting; specify material and equipment purchases;
maintain chemica1instrumentatio n and equipment; supervisory experience over several
chemical technicians.

1

Valley Hospital
Las Vegas, NV -

Employment: August,1982, to January,1984.
Title: Pharmacy Technician.

| Duties computer entry; in charge of hard-copy data; prescriptions and formulations;
intravenous admixtures.

.

The Johns Hopkins University
,

Baltimore, MD -

' Employment: June,1976, to May,1982.
Title:Research Assistant; Teaching Assistant

Duties: Twelve semesters teaching experience in general, organic physical-organic and
advanced organic chemisies; private tutoring. Independent research in synthesis, ,

donor-complexing and electromagnetic studies of-novel acceptors for organic
' conductors and semi-conductors; suicide inhibitor affmity-labeling, using radioiso' tope,
"C, by carbonium ions' generated within%E ac'ive sites of enzymes; Unthesis and? t

~

denmination studies of N-nitroso-N-1-norbonylcarbamate. ~ ~ ~-

... -
,

-
.

Loyola College .'

Baltimore, MD
. Employment January,1973, to May,1976.

,

Title:Research Assistant

Duties: Independent research: colorimetric determination ofalpha-diketo nes presen t in
blood; medicinal chemistry research in the synthesis of antihistamines, anesthetics and
antileukemics (in cooperation with Burroughs-Wellcome and the National Cancer

Institute); design of a semester-long experiment for the organic laboratory course.

_ __ __ _ _ _ _ _ _
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= ANALYTICAL EXPERIENCE: j

Spectroscopic Infra-red (Perkin-Elmer, Models 427 and 659);
ultra-violet / visible (Becionan; Bausch & Lomb Spectronic 2000); NMR (Varian, Models
T-60 and A-60; Jeol-100); mass spectroscopy (Hitachi 6E-RMU; also, very limited
experience with FAB); optical rotation; refractive index; scintillation counting ("C);
atomic absorption / flame' emission (Jarrell-Ash Atomsorb 82-270).

|
'

'

Separation Techniquer. gas chromatography (Varian Models 900,1860 and 3300) with
computer data system (Appligration); GC/ mass spectroscopy; HPLC(Waters; limited
experience); TLC; column chromatographies, including flash chromatography; amino-
acid analyzer (limited experience); vacuum distillation. i

I
Other. autoradiography; ion-selective electrode analyses; trace metal analyses; basic wet |

chemical methods ofseparation and identification in organic and inorganic chemistries;
some glass blowing (mini-course) and instrumental maintenance expenence.

't

HONORS AND AWARDS:

-

Alpha Sigma Nu (National Jesuit Honor Society), May,1976.
"

McNeil Chemistry Medal, May,19-76.
Phi Lambda Upsilon (National Honorary Chemical Society), September,' 1976.
Outstanding American Hero Award, May 30,1988.

.

EPA Special Achievement Award,1989.

s

- . . .. . .

LICENSES AND CERTIFICATIONS:
.

State of Nevada Certific for EducationaI Personnel,1983.
EPA Project Officer Certification, August,1988.

! EPA Contract Manager Certification, September,1988.
i

PROFESSIONAL ASSOCIATIONS:+

i
.

The American Chemical Society.
International Chemometrics Society (Founding Member of the North American
Chapter).

- The American Statistical Association.

m _. . . _-
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Jeffra C. Johnson
Research Chemist

235 Nebraska !
Henderson, Nevada 89015

(702) 798-2177 |
|

Employment History / Duties

- U.S. Environmental Protection Agency, Environmental Monitoring Systems
Laboratory-las Vegas, Research Chemist, 9/91-present. Current duties
include development of immunochemically based assays for organic
environmental contaminants such as pesticides and organochlorine
compounds. Development utilizes C-14 and H-3 labeled analogues as
tracer compounds for extraction and recovery studies.

|
1

- U.S. Dept. of Agriculture / Agricultural Research Service / Western Human
Nutrition Research Center, Chemist, 6/88-9/91. Served as laboratory
manager of the "Bioanalytical Support Laboratory", an in-house
analytical chemistry lab responsible for providing chemical analyses in
support of the on-going research. Duties included methods development, j
particularly radioimmunoassay (RIA) for prostaglandins and inductively ;

coupled plasma (ICP) spectroscopy methods for trace metals in biological l
matrices. Supervised routine RIA for various biomolecules, typically |
involving C-14, I-125, co-57, and H-3. !

- Tucson Water, City of Tucson, Arizona, Chemist, 10/87-2/88, Limited
Term Employment., Developed methodology for spatial mapping of gas-
phase trichloroethylene concentration surrounding a water well air-
sparge tower, based upon electron capture detection gas chromatography.

I
EDUCATION / TRAINING )

1
- University of Illinois at Urbana-Champaign, M.S. Chemistry 1987, GPA

4.00/4.00 Honors: Amoco Industrial Fellow
University of Wisconsin-Madison, B.S. Chemistry 1983, B.A. Psychology-

1981 GPA: 3.87/4.00 Honors: American Chemical Society Undergraduate
,

Award in Analytical Chemistry, Ingersoll Award in Physics-Dept. of |
Physics, Dean's List, Graduated with Distinction. |

- U.S. Army Radiation Safety Course: " Safe Handling and Use of 1

3 Radioisotopes" 6/89, Letterman Army Institute of Research
American Chemical Society Short Course: " Effective Management of-

Chemical Analysis Laboratories", 9/88 |
- U.S. Office of personnel Management Course: "Introductior. To |

Supervision", 9/88, OPM Training Center, San Francisco, California i
|

Publications I
|

Superfund Innovative Technology Evaluation (SITE) of Immunoassays for-

BTX Screening in Water and PCB Screening in Soil, in " Proceedings of the
1993 U.S. EPA / Air and Waste Management Association International
Symposium on Field Screening Methods for Hazardous Wastes and Toxic .

Chemicals," Vol. 2, p. 870-881., Presenter, 2/92. |

Environmental Applications of Immunochemical Methods, Jeannette Van-

Emon, Jeffre C. Johnson and Kim R. Rogers, presented at the 1992 Pacific
Conference on Chemistry and Spectroscopy.

& & *19
.
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CURRICULUM VITAE

} Jeanette M. Van Emon, Ph.D.
:

2

EDUCATION:

California Concordia College; major Education;
A.A., 1972 ,

|
'

California State University, Hayward; major
Environmental. Studies; minors Entomology, Biology,
Chemistry and Political Science; B.S. 1975

University of California, Davis; Department of
Environmental Toxicology; Agricultural and
Environmental Chemistry, Ph.D. 1987

RESEARCH INTERESTS:

Development of immunochemical methods including immunoassay
and immunoaffinity techniques; development of synthetic
antibodies; fate and transport of pesticides in the
environment; and the toxicity of natural products.

PROFESSIONAL. EXPERIENCES: ;

1979-1980 Laboratory Helper, University of California,
Davis (work involved performing and developing. toxicity
assays)

1980-1985 Graduate Student Assistant, University of
California, Davis (work involved the use of radiolabeled
tracers for-development of'immunoassay~and gas
chromatography methods for pesticides)

.

1985-1987 Post-Doctoral Researcher, University of
California, Lawrence Livermore National Laboratory
(work involved monoclonal antibody production, organic
synthesis, and immunoassay development)

1987-present Research Molecular Biologist, U.S.
Environmental Protection Agency, Environmental Monitoring
Systems Laboratory, Las Vegas, Nevada (work involves the
use of radiolabeled tracers for immunoassay development)

HONORS AND AWARDS:

USDA Western Region Pesticide Impact Assessment Program
Award (1982-1984)

Proctor and Gamble Fellowship (1983)

y *l6
'
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University of California, Davis, Chancellor's Patent Fund
(1983)

. University of California, Davis, Jastro Shields Award (1982)

Stauffer Chemical Fellowship . (1981)"

California Graduate-Fellowship (1980-1983)'

Dean's List.and Honor's. List, California State University,.
Hayward, California

U.S. EPA Special Achievement Award (1988).

U.S. EPA Special Achievement Award-(1989)'

U.S. EPA Special Achievement Award (1990)

U.S. EPA Bronze Medal (1991)

U.S. EPA and American Chemical Society joint Science
Achievement Award in Chemistry (1992)

PROFESSIONAL SOCIETY ACTIVITIES:

3 American Chemical Society (ACS)' member (1982.- present).
f Elected member of the Executive. Council and~the

Biotechnology Committee for the Agrochemical Division of the'

-ACS.

[ Association of Official Analytical Chemists (AOAC) member
'

(1985 - present) . -Assisted in immunoassay training workshop'

at 1991 national meeting of1the AOAC.

-
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Curriculum vitag

'Grogg D. Dempsey, Chief
Field Studies Branch

Office of Radiation and Indoor Air
Las Vegas Facility

Education University of Mississippi, B.A., 1978.
Double major in physics and zoology.

Work
Experience

June 1989 to
present: U.S. Environmental Protection Agency

Office of Radiation and Indoor Air
Las Vegas, Nevada
Chief, Field Studies Branch

Manage ORIA mobile laboratory response, recommend
field studies, recommend radioanalyses, manage and,

direct data quality reviews. Assist EPA Region
Superfund, RCRA, Federal Facility, and Radiation
Programs Offices by providing radiation and health
physics consulting services. Managed and direct
the Las Vegas Facility's emergency and Superfund
response. Serve as a senior member of ORIA
emergency response staff in nuclear weapons,
nuclear power plant, and other type of Federal
response for incident and accident e'xercises.

Oct. 1987 to
June 1989 U.S. Environmental Protection Agency

Office of Radiation Programs
Las Vegas, Nevada
Environmental Scientist, Field Studies Branch

Served as Office of Radiation Programs - Las Vegas
Emergency Response Coordinator. Duties included
assessing condition of response readiness,
recommending improvement where needed, and meeting
with other groups in the federal government
concerning emergen:y preparedness exercises
dealing with accidents at commercial nuclear power
plants and nuclear weapons accidents.

h
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c.v.: Gregg D. Dampsey page two

Nov. 1980 to
|* Oct. 1987: Mississippi State Department of Health

Division of Radiological Health'

Environmental Monitoring and
Emergency Response Branch

Branch Director

Managed radiation laboratory that was responsible
for Safe Drinking Water analysis for the state.
Directed section responsible for environmental

| monitoring around nuclear facilities, former DOE
sites, ambient radiation measurement in air due to
fallout, and radioanalysis of community drinking
water supplies within Mississippi. Emergency
functions included response to nuclear incidents
at nuclear power plants, transportation accidents,
and elsewhere.

.

June 1979 to
June 1981: Mississippi State Board of Health

Division of Radiological Health
Health Physicist I/III

In Environmental Section, developed and maintained
environmental monitoring at Grand Gulf Nuclear
Station which included collection and analysis of
various samples representative of the environment.
Assisted in analysis and report preparation of the
1600 community drinking water supplies in
Mississippi in accordance with the Safe Drinking
Water Act.

Professional Associations:

* Health Physics Society
Conference of Radiation Program Directorse

Additional Training:

* Nuclear Regulatory Commission 10-Week Health
Physics Course, Oak Ridge Associated Universities,
1980.
* Environmental Protection Agency Laboratory
Radioanalysis of Public Drinking Water Supplies
Course, Georgia Institute of Technology, 1982.

Department of Energy Radiological Monitoring,*

Sampling and Analysis Course, Idaho National
Engineering Laboratory, 1984.
* Department of Energy Fundamentals of Health
Physics Review Course, DOE Nevada Operations
Office, 1988.
* Additional Course Listings on Request.

Legal Recognition:
Accepted as radiation laboratory and environmental

', health physics expert by the litigants in the
Street, Inc. v. Chevron, et. al. 1991 legal- ,

case. This case concerned laboratory data,
laboratory analyses, and data validation issues.
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COLLEEN F. PETULLO
4516 La Madre Way

North Las Vegas, NV 89117
(702) 645-4198

EDUCATION: University of Nevada, Las Vegas
MS, Adult / Technical Education
May 1989

Memphis State University, Memphis, TN
Nuclear Reactor Fundamental.c. Certificate
July 1982 .

University of Lowell, Lowell, MA
BS, Health Physics
May 1978

LICENSES AND CERTIFICATIONS:

1987 American Board of Health Physics Certification, Part L

05/85 - Present Department of Energy "Q" Level Security Clearance

05/24/77 - 05/24/81 Nuclear Reactor Operator License (#4453)

PROFESSIONAL EXPERIENCE:

3/91 to Present Health Physicist: U.S. Public Health Service detailed to
U.S. Environmental Protection Agency, -

Office of Radiation Programs, Las Vegas, NV
Resnonsibilities: Manage, promote and direct radioanalytical
laboratory for superfund and federal facility site assessments and
remediation projects. Manage and direct quality assurance activities
of field studies branch. Project Officer for technical and analytical
contracts. Senior member of EPA's radiological Emergency
Response Team. Provide audits, review and advice to EPA, other
federal agencies and governments on procedures for radiation
measurement, evaluation and analysis; Prepare technical reports,
publish findings and present papers at scientific conferences and
meetings.

I
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COLLEEN F. PETULLO
Page 2 of 4

PROFESSIONAL EXPERIENCE (Cont'dh

12/89 - 3/91 Health Physicist: U.S. Environmental Protection Agency,
Office of Radiation Programs, Las Vegas, NV

,

Resnonsibilities: Senior member of EPA's radiological emergency
response team; Project Officer for analytical and technical contracts;
Provide review and advice to EPA, other federal agencies and state
governments on EPA procedures for radiation measurement,
evaluation and analysis; Review and evaluate environmental
monitoring data for purposes of setting environmental radiation
standards; Prepare technical reports, publish findings and present
papers at scientific conferences / meetings.

08/89 - 10/89 Health Physics Consultant (On-Loanh University of
Nevada, Reno (UNR), Reno, Nevada. (UNR requested my services
through the Department of Energy, Nevada Operations Office.)
Resnonsibilities: Reviewed UNR's overall Health Physics
operations and made recommendations for radiation safety and cost
effectiveness improvements. Wrote a new Radiation Safety Guide j
including operating procedures for their 2 MeV Van deGraaff and '

150 kev proton accelerators. Prepared the Type B, Broad Scope,
license application for submission to State of Nevada, Radiological
Health Department.

09/84 - 12/89 Health Physicist /Trainine l rograms Director:i

Reynolds Electrical & Engineering Co., Inc., Nevada Test Site,
Mercury, NV
Resnonsibilities: Managed the development, execution, evaluation,
administration and marketing of training programs for;

i

The Health Physics, Industrial Hygiene and Defense*

Low Level Radioactive Waste Departments
The Radiation Health Program, Nevada Test Site*

Practicum for the University of Nevada, Las Vegas.
Radiological Emergency Response Training for local,*

state and federal personnel for tlje U.S. Department of
Energy and the Federal Emergency Management Agency.
Served as the Training Section's Quality Coordinator with
specific expertise in ANSI /ASME NOA-1.
Served as the Chairperson of the Health Physics
Department Training Advisory Committee.

!
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PROFESSIONAL EXPERIENCE (Cont'dh
.

10/83 - 09/84 Radiological Safety and Radiological Instrument Sections
Suoervisor: New Hampshire Emergency Management Agency,

"

Concord, NH

Assisted in the formulation and establishment of Agency*

; policies, goals, and objectives that had statewide, as well as

interstate ramifications.
j Prepared technical reports and papers for*

| presentation / publication.
Represented the Agency at professional, public and*

government meetings.
Managed teams that evaluated contractor quality.*

Planned for the utilization of the Section(s) budget resources,*

including fiscal management, personnel management, budget
analysis and preparation.
Developed and evaluated the statewide radiological*

protection system for day-to-day and emergency conditions.

! 03/80 - 09/83 Nuclear Reactor Control Room Ooerator: Public Service Company
of New Hampshire, Seabrook Nuclear Power Plant, Seabrook, NH

Participated in the development of the Operations*

Department Operating and Emergency Procedures.
Participated in training in preparation for a Nuclear '*

Regulatory Commission, Reactor Operator Licensing Exam.
Performed system (s) start-up and operational checks.*

- 1

12/76 - 09/79 Nuclear Reactor Control Room Operator: University of Lowell,
Lowell, MA

Operated the reactor and allits appurtenances, including the*

reactor control systems, cooling system, reactor bridge,
reactor pool, all experimental systems associated with the
reactor, reactor building ventilation system and cooling |

system clean-up systems. Conducted Nuclear Engineering )
and Health Physics Department reactor operations labs. |

|
I
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PROFESSIONAL EXPERIENCE (Cont'dh

PAPERS:

1. "The Mobile Scanner Van Reports for Duty", U.S. Environmental Protection Agency
Journal (nee; EPA Journal), Volume 18, Number 2, May/ June 1992.

1. " Comparison of Alpha Track Detectors vs A Radon-222 Continuous Gas Monitor |

to Monitor Radon-222 In Mine Ventilation Air Released From An Active, I

y[ Underground Uranium Mine", U.S. Environmental Protection Agency, Office of
Radiation Programs Report. Presented at the Radon Technical Exchange
Conference, June 19-20, 1991, Denver, CO.>

2. "A Curriculum Model For Nevada Test Site Radiation Protection Technician
Training", a Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Science in Adult / Technical Education,1989.

3. " Radiological Emergency Response Training - The Trainer's Perspective", presented
at the 12th Annual TRADE Conference,1988, San Francisco, CA and 1987
Health Physics Society Midyear Topical Meeting on Power Reactor Health
Physics, Miami, FL

4. " Pre-Employment Job Orientation Seminar - After Two Years", presented at the
lith Annual TRADE Conference,1987, Atlanta, GA.

PROFESSIONAL ACTIVITIES:

1. Associate member of the American Board of Health Physics.
.

2. Serving on Membership Committee, National Health Physics Society (1991-1993).

3. Member of the Lake Mead Chapter of the Health Physics Society.

PERSONAL: Speak, read and write French (Canadian Dialect)
Married, one child

REFERENCES: Will be furnished upon request.

- .
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. Richard D. Hopper
*

,

5177 Sunnywcod Drive
-

|
LasVegas, Nevada 89120

-
.

4. .

I .

Manage and direct EPA's Office of Radiation and Indoor Air as Vegas (ORIA-LV) Radon
and Indoor Air Programs. Provide technical support to Headquarters Radon and Indoor.

Air Divisions, EPA Regional Offices, other Government Agencies, State Healthi
'

Departments, and International Agencies. Directs large National radon and indoor air
surveys documenting results in reports and at appropriate meetings. Established and

'

directs a National program for evaluating new radon and radon decay product-

instrumentation. Mentor students and professionals from high schools, universities, and-

foreign countries. Travel outside the U.S. to lecture and train professional personnel on
radon measurement, detection, and mitigation.,

!
! EXPERIENCE
! 1989 to U.S. Environmental Protection Agency, Las Vegas, Nevada
'

Present Branch Chief.

Chief of the Evaluation Branch for EPA's Office of Radiation and
Indoor Air Laboratory in Las Vegas, Nevada. The Branch operates

[ three environmental radon chambers and develops methods and
7 procedures for the measurement of radon, evaluates radon

instrumentation, and develops indoor radon measurement protocols.
i The Branch also has ar. indoor air program and conducts ventilation
i measurements in large buildings and schools. Manage and supervise

a professional' staff of health physicist, engineers, chemist, and-

geologist. Work assignment manager for ORIA-EPA contracts and
cooperative agreements with universities. Duties include contract I
rnanagement, budget planning, recruiting, interviewing, hiring, writing
and evaluating job descriptions. Handle employee problems and
interface with personnel office. Have current U.S. Department of
Energy "O" clearance. .

1970 to U.S. Environmental Protection Agency, Las Vegas, Nevada
1989 Environmental Scientist

Project officer for emergency response team, thermoluminescent
dosimetry (TLD) program manager, and lead scientist for the Office of ,
Radiation' Program Las Vegas Radon Program. Developed and
designed the Las Vegas Radon Program and Radon Laboratory.

.

Supervised other professionals, technicians, university students and
prepared annual budget forthe above programs.. Versed in all types
of radiation detect!an equipment, sources, and decontamination
procedures.

-

. . . . .

_,,

EDUCATION
Bachelorof Science Deoree -

September 1985 to June 1989
Major: Health Physics

Q) W ]
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| PROFESSIONAL SKILLS -
Contract manggsment and computerskills * '

Have completed EPA contract manager courses; currently the Work
Assignment Manager on the ORIA-LV GSA computer contract, and

-

'

Sandy Cohen & Associates contract forthe EPA School Ventilation ~
improvement Project. In addition, work assignment manager for,

!

|
- cooperative agreements with University of Nevada Las Vegas and
University of Tulsa to provide indoor environmental measurements,
conduct building heating ventilation and air conditioning (HVAC

| characterization, and building occupant questionnaires. Have -)
extensive knowledge of computers; hardware end software
applications. Expanded word processing skills and good statistical
program knowledge.

PROFESSIONAL SOCIETIES
National Health Physics Societv
June 1985

. American Nuclear Society
- June 1985

COMPUTER EXPERIENCE -

Machines: 486 n8cro computer and Vax central computers. Primary
use includes contracts, reports, and WP.

Programs: Windows, Wordperfect, and Excel are used daily.
-

. ..
,

_

AWARDS & HONORS
-Gold me' al for response to the Three Mile Island Accidentd

-Bronze Medal for the Radiological Safety Program at the Nevada
Test Site

- -Bronze Medal for Revising and improving EPA's Radon
-

Measurement Proficiency (RMP) Program
2.

-Bronze Medal for EPA's Radon Measurement Proficiency Program
, .

-Department of State Award for on-the-scene evaluation forthe*

- Chernobyl Nuclear Accident for Americans stationed in Easte'rn
Europe

-Bronze Medal for designing and implementing a national
measurement survey to determine the average ambient outdoor
radon levels in the United States

.

REFERENCES
Avaliable upon request.

,
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GREGORY J. BUDD !

EXPERIENCE:

Health Physicist 1991-Present
U.S. EPA i

Office of Radiation and Indoor Air l

4220 Maryland Parkway, Bldg C.
Las Vegas, Nevada 89119

Responsible for overseeing the daily operations of the ORIA-LV |environmental radon laboratory. Additional duties include '

serving as the Branch quality assurance coordinator, managing the
national Radon Measurement Proficiency Procyam, performing
technical reviews of National and International scientific
papers / projects involving environmental radiation being performed
ay the Branch, and serving as the alternate radiation safety
coordinator for the Branch.

Adjunct Faculty 1993
University of Nevada Las Vegas
Department of Radiological Sciences
4505 Maryland Parkway
Las Vegas, Nevada 89154

Instructed a required course in radiation science and safety for
students enrolled in the programs of nuclear medicine and
radiography. Course material covered basic principles of
radiation physics and safety. Emphasis was placed on radiation
hazards and appropriate safety practices typically encountered
within a clinical setting.

Environmental Scientist 1989-90
U.S. EPA
401 M Street, S.W.
Washington, D.C. 20460

.As an Environmental Scientist for the Office of Compliance
Monitoring, Case Support Branch, I was responsible for providing |
scientific and technical guidance, regional coordination, and
legal enforcement for TSCA, FIFRA, and EPCRA. |1

Physicist 1987-89
Department of Defense
Naval Surface Warfare Center -

Dahlgren, Virginia 22448 4

As a Physicist for the Weapon Systems Department, I served as a
Project Engineer and Analyst. ;

o

EDUCATION:

B.S. Cum Laude Biology and Physics
Mary Washington College
Fredericksburg, Virginia - 1986

i

Ed *2.2
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CONDITIONS OF DOELAP ACCREDITATIONi

EPA ENVIRONNENTAL MONITORING SYSTEMS LABORATORY

The whole body personnel dosimetry system described below that is used by EPA Environmental
Monitoring Systems Laboratory is granted DOELAP accreditation. Accreditation status is
effective until September 1,1993.

!.

F Dosimeter Identification: Panasonic UD-802 dosimeter insert and holder.
J

Reader System: Panasonic UD-710A automated reader system and UD-730 automated I
!

j TLD changer.
:

DOELAP Categories:

1I. Low-energy photons, high dose levels
II. High-energy photons, high dose levels |'
III.A Low-energy photons, general
IV. High-energy photons
VIL Mixture category, HIA + IV

,

Accreditation is for this desimeter and reader system only, and is contingent upon maintaining ,

dosimetry practices that are consistent with the methodologies used during DOELAP performance
testing and the onsite assessment. Re-accreditation of your dosimetry system will be necessary
every two years as required by DOE ~5480.15 and as discussed in the DOELAP Handbook

(DOE /EH-0026).

.

*
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FOREWORD

Users of this Radiation Safety Manual are encouragedo
|* to recommend changes. Comments should be sent directly

to the Radiation Safety Officer and should be keyed to
the specific page, paragraph, line of the text for each,e-

recommended change and the reasons provided to ensure*

understanding and complete evaluation.

This manual has been approved by the EMSL-LV Radiation
Safety Officer, Radiation Safety Committee, Laboratory
Director and the Director, Office of Radiation and
' Indoor Air (ORIA).

APPROVED:

Auf b 0inueu // FEB 9Y
Liiyd v. Carroll Date
Radiation Safety Officer

..

..

i e O' W > .Wn/W
| Donald M. Dai ler, Chairperson Date

Radiation'Saf ty Committee'*
,

L

|

| /spe ]? W h/fd |

Way/le N. Marchant Date
Director, EMSL-LV

b fj it 45
Jed Harrison [ ' Date i !

,

Director, OR:

( !

I.! The U.S. Environmental Protection Agency (EPA) through
the Office of Research and Development developed the plan
described herein. It is intended for internal EMSL-LV use

! only. The mention of trade names or commercial products
does not constitute endorsement or recommendation for use.

,f This manual supersedes EMSL-LV's Radiation Safety Manual,
dated December 1988.

1

- _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - - . _



.

!
a

RADIATION SAFETY MANUAL

e
A. INTRODUCTION ~ The U.S. Nuclear Regulatory Commission (NRC)*

.

has issued to the U.S. Environmental Protection Agency (EPA),
Office ~of Research and Development, Environmental Monitoringe

' - Systems Laboratory (EMSL) , Las Vegas (LV), Nevada, a radioactive
materials license for the procurement, receipt, possession,
usage, storage, transfer, disposal, shipment and transportation
of~ radioactive materials and sources of ionizing radiation.

1. PURPOSE. The purpose of this manual is to:

a. Implement applicable laws, regulations,
conditions, and restrictions under which radioactive materials
and equipment that produces ionizing radiation are used;

b. Promulgate the rules, direction, and guidance of
the Radiation Safety Committee in the proper and safe handling of
radioactive material and equipment that produces ionizing
radiation;

c. Control the procurement, receipt, possession,
*

usage, storage, transfer, disposal and shipment of radioactive
material and equipment that produces ionizing radiation; and

! d. Prescribe the Radiation Safety Program for
EMSL-LV.

*

2. SCOPE. This manual applies to all individuals,
organizations, activities, co-located units, contractors and
subcontractors, etc., using radioactive materials and sources of
ionizing radiation licensed to and used at EMSL-LV.

3. POSTING OF NOTICES TO WORKERS.

a. Current copies of the following documents shall be
conspicuously posted in a sufficient number of places to permit
individuals engaged in licensed activities to observe them on the
way to or from any particular licensed activity location to which
the document applies and shall be replaced if defaced or altered:

(1) EMSL-LV's NRC license, license conditions, or
documents incorporated into the license by reference, and all
amendments;

(2) Title 10, code of Fed'eral Regulations
(10 CFR), Part 19, " Notices, Instructions and Reports to Workers:

? Inspection and Investigations" and Part 20, " Standards for
Protection Against Radiation;"

i
e
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(3) The operating procedures applicable to
licensed activities, i.e., EMSL-LV's Radiation Safety Manual;

(4) Form NRC-3, " Notice to Employees"; and *

(5) Any notice of violation involving .!
radiological working conaitions, proposed imposition of civil *

penalty or order issued by the NRC and EMSL-LV's response. These
shall be posted within 2' working days after receipt _(or dispatch)
and remain posted for a minimum of 5 working days or until action |

correcting the violation has been completed, whichever is later.

b. If _ posting of those documents in paragraph A3a(1)-
(3) is not practicable, then a " notice" which describes.the
documents and states where the-documents can be examined will be
posted,

c. All the-above_ documents are available for review
and are located in the office of the Radiation Safety Officer
(RSO), 4220 South Maryland Parkway, La Plaza C building,
Radiation Operations Center (ROC) room 609, phone (702) 798-2313.

4. EXPLANATION OF TERMS.
.

a. Will/shall. Infers a standard, condition, or
procedure which must be met for one to be in compliance with .

punitive rules and regulations. fH

b. Should. Infers a standard, condition, or -

'

procedure from which one may deviate for good and sufficient I

reason without violating a punitive regulation. Decisions to |
deviate from the accepted procedures in this manual warrant
careful consideration by the Authorized User or other responsible ;

individual in a supervisory capacity. |

|
c. He. Represents both the masculine and feminine. '

B. RESPONSIBILITIES. The Laboratory Director, EMSL-LV, has
overall responsibility for the Radiation Safety Program and will
establish a Radiation Safety Committee and appoint a Radiation
Safety Officer to ensure that the requirements in this manual,
EMSL-LV's NRC license, amendments, associated documents and NRC
rules and regulations are implemented, followed and enforced.

1. RADIATION SAFETY COMMITTEE (RSC). As an advisory body
to the Laboratory Director, the RSC is responsible for the
administration and enforcement of EMSL-LV's radiation safety
program to ensure that radioactive materials and sources of
radiation are used safely and that radiation exposures to workers

~

e

and'the public are maintained at levels that are As Low As
Reasonably Achievable (ALARA).

t
.
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| a. Membership of the RSC consists of a representative
from management, the Radiation Safety Officer, EMSL-LV Safety,
Health and Environmental Manager (SHEM), persons trained and' *

'

experienced in the safe use of radioactive materi'ls and other
| personnel deemed as appropriate. Appointments are made by the

Laboratory Director.*
,,

!

b. The RSC shall:

(1) Be familiar with the subject matter in this
manual, applicable NRC rules and regulations, the NRC license,
amendments and all associated documents;

(2) Establish and implement written policy and
procedures for the production, procurement, receipt, possession,
storage, usage, transfer, disposal and shipment of radioactive
materials and equipment that produces ionizing radiation;

(3) Review the training and experience of the
proposed authorized users and the Radiation Safety Officer (RSO)
to determine that their qualifications are sufficient to enable
the individuals to perform their duties safely and are in
accordance with applicable regulations and the license;,

(4) Review on the basis of safety and approve or
| deny, consistent with the limitations of applicable regulations,
' the license and the ALARA philosophy, all requests for

,

authorization to use radioactive materials; I
*

.

(5) Prescribe special conditions that will be i

required during a proposed method of use of radioactive material |

such as, but not limited to, requirements for bioassay and |
special monitoring procedures,

!
|

(6) Establish a training and educational program
to ensure that all individuals working in or frequenting an area
where sources of ionizing radiation are used or stored are
instructed as required by 10 CFR Part 19, Section 19.12;

(7) Review the RSO's quarterly summary report of
the occupational radiation exposure records of all personnel and
establish occupational exposure investigational levels which,
when exceeded, will initiate a prompt investigation by the RSO to
determine the cause of the exposure and, if required, initiate
corrective action to reduce the probability of recurrence;

(8) Review at least annually the RSO's summary
report of the entire radiation safety program to determine that

|I all activities are being conducted safely, in accordance with NRC
regulations and the conditions of the license, and consistent
with the ALARA program and philosophy. The review must include,

an examination of records, repor"s from the RSO, results of NRC-

i
!
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inspections, written safety procedures, and the adequacy of the
management control system;

I4

| (9) Review all incidents involving radioactive -

materials or other sources of ionizing radiation with respect to
the cause and subsequent actions taken; and

(10) Ensure that the NRC license is amended when i

required, prior to any changes in radionuclides and activities,
facilities, equipment, policies, procedures and personnel.

c. Meetings and documentation.

(1) The RSC shall meet at least quarterly and at
any other time at the request of the Chairperson or the
representative from management.

(2) To establish a quorum and to conduct
business, at least one-half of the membership must be present,
including the RSO and the representative from management.

(3) The minutes shall be written, dated, and
include the attending and absent members, a summary of
deliberations and discussions, recommended actions and the -

numerical ballot results. The minutes shall be provided to each
member and one copy retained for the duration of the license. .

?

2. RADIATION SAFETY OFFICER (RSO) or designated Alternate
RSO. The RSO has direct access to the Laboratory Director on .

'

matters of radiological safety and has the authority to
immediately terminate any project that is found to be a threat
to health, safety or property.

a. The RSO is responsible for the implementation and
enforcement of the Radiation Safety Program. Temporary minor
exceptions to specific provisions of this manual may be granted
by the RSO on an individual basis, providing such exceptions do
not jeopardize individual safety or violate the NRC license,
conditions, and associated documents and rules and regulations
for the use of radioactive materials or equipment that produces
ionizing radiation. The RSC is the final local authority
regarding practices, policies or interpretation of any provision
of the EMSL-LV s." license.

b. The RSO shall:

(1) Advise the Laboratory Director, RSC, and
workers of radiation safety hazards and on the control of
radioactive materials and other sources of radiation; e

,

(2) Maintain, as custodian of all radioactive
materials, a current inventory of all radioactive materials from {

7
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.

their receipt to their ultimate disposal or transfer;

(3) Ensure.that portable survey instruments used-*
'

for monitoring licensed activities are properly calibrated and
maintained in operable condition;

o
"

(4) Review all proposed uses of radioactive;

materials and all Standard Operating Procedures (SOPS)~ for
operations involving radioactive materials prior to their review
by the RSC;

(5) Administer and conduct training and
'

! educational programs for radiation safety and the usage of
radiation sources;

(6) Ensure that radiological surveys, leak
testing of sealed sources and checks of safety equipment are
performed;

(7) Approve all procurement requests for
| radioactive materials prior to their purchase, all transfers
'

(in/out bound), disposals and shipments of radioactive materials
and waste;,,

!

f' (8) Investigate all radiological incidents and
|| accidents and other deviations from approved radiation safety
L' procedures and implement corrective actions as necessary;
!

J (9) Review on a quarterly basis all occupational
radiation exposure records of personnel, promptly perform an

| investigation when the established exposure investigational
levels are exceeded to determine the cause, and if required,
initiate corrective action to prevent recurrence;

(10) Brief management once each year on the
radiation safety program; and

(11) Maintain a copy of the NRC license and
associated documents, each licensing request and amendment, the
written policy and procedures, all records and reports required ,

by NRC regulations, and Titles 10 and 49, Code of Federal i

Regulations.

3. AUTHORIZED USERS OF RADIOACTIVE MATERIALS.

a. Authorized Users and Co-Authorized Users are j

designated individuals tho have been specifically approved by the '

' Radiation Safety Committee (by the issuance of a Radiation
*

Authorization) to procure, use and transfer radioactive materials.

and equipment that produces ionizing radiation in accordance with
the conditions in their Radiation Authorization and this manual.

!
,

8
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b. Authorized Users and Co-Authorized Users shall: ,

(1) Become thoroughly familiar with the subject , . 'matter and procedures in this manual before using radioactive -

materials;

I(2) Obtain and use radioactive materials only as
authorized by this manual;

(3) Take adequate precautionary measures to
protect all personnel and the public from unwarranted exposure to
radioactive materials or radiation;

(4) Seek advice and assistance from the RSO when
in doubt concerning the safety of an operation;

(5) Prescribe rules, procedures, SOPS or
protocols for the use of radioactive materials under his control
to ensure proper and safe use. These will be made available to,

any radiation worker in that area and provided to the RSO when
requested;

(6) Ensure that all personnel working with .

sources of radiation under his authorization or in his area of *

responsibility receive radiation safety training as required and ,

.are knowledgeable in the specific practices and procedures to be"
.

followed or avoided in.the. interest..of. radiological. safety; ?

-(7) Ensure that all rules, procedures, and .

practices of radiological safety are rigorously followed in their
'

work areas;

(8) Seek th'e assistance of appropriate
supervisors if assistance is required in obtaining cooperation
and compliance. . Although the RSO is available to provide

,

necessary technical advice on matters of radiological safety,1.

enforcement of the requirements in this manual is the
i responsibility of the Authorized User and his immediate

supervisor. All disputes should be resolved at the lowest
possible level;

(9) Promptly report to the RSO any condition
which may lead to or cause a violation of NRC regulations, this
manual, radiation safety procedures or unnecessary exposure to
radiation or radioactive materials, including known or suspected
overexposures.to radiation, radioactive spills, radiological
emergencies, missing or lost sources, etc;

(10) Maintain an accurate and current inventory of a

the quantity of radioactive material on hand to be readily
~'

.

available to the RSO upon request;
\
.

9
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| (11) Ensure that radiation monitoring surveys are
performed as required and contamination is controlled; and

|' (12) Be directly responsible to the RSC for
violations of this manual by personnel working under his

| Radiation Authorization. The RSO will report all cases of this*
' '

nature to the RSC whenever appropriate corrective actions are not
initiated by the Authorized User or when violations are repeated
or flagrant.

4. INTERNAL / EXTERNAL DOSIMETRY MANAGER. The
Internal / External Dosimetry Manager shall:

a. Manage the dosimetry program as required by 10 CFR
Part 20, specifically for the summation of external and internal
doses (10 CFR 20.1202), determination of prior occupational dose
(10 CFR 20.2104), records of individual monitoring results (10
CFR 20.2106) and form of records (10 CPR 20.2110);

b. Immediately notify the RSO when a monitored
individual has received a radiation exposure / dose equal to or in
excess of those values or limi+s specified in paragraphs F, G2a,
b, 15a, 10 CFR 20. 2202 (a) (1) , (b) (1) and 20.2203(a)(2);,

c. Provide to the RSO personnel radiation dosimetry
j reports on a quarterly basis and when requested; and

d. . Inform, in writing, workers of their radiation
/ exposure at least annually and provide workers, when requested,

with those notifications and reports required by 10 CFR 19.13.

5. SAFETY, HEALTH AND ENVIRONMENTAL MANAGER (SHEM). The
SHEM will coordinate with the RSO and approve the disposal,
transportation and shipment of mixed radioactive materials or
waste containing hazardous materials.

6. OTHER EMPLOYEES WORKING AT EMSL-LV.

a. All Federal and non-Federal employees whose work
site is EMSL-LV will notify their immediate supervisor and the
RSO of any radiological condition which can or may cause
unnecessary exposure to radiation or a safety infraction.

b. Any worker can bring to the attention of their
supervisor, the RSO and RSC any issue or concern related to
radiological policy or practice.

C. AUTHORI?.ATION TO USE RADIOACTIVE MATERIALS. Before an
l .' individual can procure, receive or use radioactive materials or
i equipment that produces ionizing radiation, he must first obtain
|, written approval (a Radiation Authorization) from the RSC to

- become an Authorized User of radioactive materials.
(
l 10
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1. New Radiation Authorization.

a. Individuals are to contact the RSO for procedural ,

and administrative guidance and will: -

(1) Be provided a copy of this manual and ,

schedule with the RSO a radiation safety training class for all -

individuals who will be using the radiation sources;

(2) Prepare one copy of the " Request for
Authorization to Use Radioactive Material" form, specifying
"New," and complete the requested information in all sections on
the front, including the required signatures (excluding the
EMSL-LV Radiation Safety Committee Approval section), and back
side of the form (pages 12 and 13);

(3) Ensure that all workers, including himself
and his Co-Authorized User (s), document their radiation safety
training and usage experience on the " Training and Experience of
Radiation Worker" form (page 14);

(4) Write Standard Operating Procedures (SOPS)
for all proposed usages of the requested radioactive materials,
i.e., protocols, research projects, etc. Radiation exposure -

calculations and literature reports, when applicable, are to
accompany protocols; and .

'S'bmit all forms, records, documentis an~d' S6Ps ~ ~(5)'
~

u
to the RSO, who will review the request for authorization to use .

radioactive materials prior to its submission to the RSC. The *

RSO will verify the~ presence and accuracy of the required
information on all documents and ensure that the requested
procedures, radionuclides and their activities, etc., are in
accordance with this manual and authorized by the NRC license.
If additional operating conditions or restraints are required to
ensure personnel safety or compliance with regulatory procedures,
the RSO will discuss these with the individual, who will
-incorporate these conditions into his request.

b. The RSO will perform a formal radiation protection
survey by completing the " Radiation Safety Evaluation for Use of .

Radioactive Material" form (page 15) of the proposed use/ storage
areas to evaluate personnel, equipment and safety requirements.

c. The individual's request with accompanying
information and the RSO's radiation protection survey report will
be presented to the RSC for review, discussion, approval or
disapproval. The RSC will evaluate the request for compliance
with regulatory and radiological safety requirements to ensure e

that exposures to workers and the public are maintained ALARA. ~

If the RSC recommends additional restraints or conditions, the
individual will incorporate these into his request.

3

11



- _ _. - - - . . _. _ - _. -

.

REQUEST FOR AUTHORIZATION TO USE RADIOACTI VE MATERIAL DATE*

( ) MEW ( ) REVIEW ( ) AMENDMENT

THRU: IROM:
Radiatim Safety Officer, EMSL-LV

D;
Radiatim SafetyCommittee EMSI LV

,

,

Ilst Co-User (s):*
,

Ust Workers:
,

RadenerEhe and Maximum Activity of each which may be pana**** i at any one time (complete haririide).

O U. i~iSoorce

O SeaiedSomce

.

.1

4

*
Areas of Fad %e Material Use Storage Area:

J Desaiption of Use (Use additional sheets if needed)

. b. . - . - - - . . . - . . . . . . . . . - . - . _ . . .. . . . . . . . _

'

.

1

1 ACKNOWLEDGE MY RESPONSIBILITIES AS PRINCIPAL USER. ADMINISTRAllVEAPPROVAL:

(Signature of Principal User) (Signatwe of Chief of Department, Branch or Division)

EMSL-LV RADIATION SAITTY COMMTITEE APPROVAL
e
*

APPROVED: APPROVED. AUTHORIZATION NO.

Radiation Safety Officer Chairperson, Radiauon Safety Committee DATE REVIEW DATE*

12

!

_



. _.....,.___ _ . . _ . . . . . _ _ . _ . . . . _ . . . _ _ _ . _ _ . _ _ . . . . . .

.

i

.

. Page ,2: REQUEST FOR AUTHORIZATION TO USE RADIOACTIVE MATERIAL

Total Activity Maximum One
Radionuclide Maximum amount Time Use Activity Physical Form Chemir al Form

.
e

64

b

e

&4

e

O

4

e
o

|

|

l

e
'

!
i

4
.

:
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TRAINING AND EXPERIENCE OF RADIATION WORKER

* 1. Name (printed):

Date of Birth: SSN:
, _

Name of Authorized User:

2. Check "yes or no" in Columns I and II for the type of training you have hads
if "YES", then complete columns III and IV and Sections 3 and, if applicable, 4.
Field of Training I 11 til IV

Fonnal On-the-job Nuauber
Course Te mining laation and Dates (uno/yr) of Training of brs,

days,etc

yes no yes no

I%wiples and Practices of Rad Safety

liiological Effects of Radiation.

Mathenuatics and calculationsa

_. ..Iwrtajuing to the.ss3e ppd , __ _ .-- - - + ~

aueasuresnent of radioactivity
.

Radiation instrunnentation and
sitoultoring procedures

Radiophanuaceutical Cheinist ry,
Radiation liiology,
Nuclear / Radiation Physics

3. Indicate the title and subject matter of each Formal Course.

4. State your experience and use with materials; isotopes, the activities and
the reason for usage, where the experience was obtained, and the duration of use,

e

#

14
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RADIATION SAFETY EVALUATION FOR USE OF RADIOACTIVE MATERIAL
.

A radiation safety evaluation will be conducted by the Radiation Safety Officer prior to:
a. Approval of a new radioactive material authorization.
b. Review of an authorization.
c. A change in a current authorization such as isotopes, quan.ities, rooms, protocols. etc. .

1. Authorized User Division / Branch

'

2. Authorized Use Area (s): ,_
a. Work Benches

Absorbent paper Y N NA. .

Radioactive materiallabeling Y N NA
b. Waste Receptacles

Solid waste . . . . Y N NA. . .

Liquid waste Y N NA. . , . . . . . .

| c. Authorized Sink Disposal Y N NA Room. . . .
'

Disposal log Y N NA. . . . . . . . . . . .

d. Fume Hood Required Y N NA. . . . . .

Y N NAt Air flow check . . . . . . . . . . .

| e. Signs
Room entrance . . . . Y N NA. . . . . .

Y N NAStorage Area . . . . . . . .

l. Waste Area Y N NA. . . . . . .

| f. Shielding . . Y N NA. . . . . . .

|
t

| 3. Personnel Safety item Requirements:
.. . . Y N NAa. Gloves . . . .

b. Lab coats . Y N NA. . . .

c. Shoe covers . . . . . Y N NA. . . . . .
"

Y N NA :.d. Eye protection . . . . . . .

| --e c . -Respirator, .,.,v. .,.,m. .. , - . . . ..Y-. N.. N A . _- ._ _ _ _ ..

| f. O th e r ___,
.

4. Instrumentation and Personnel Monitoring Requirements: '

a. Dosimetry (TLD) Y N NA. . .

b. Bioassays Y N NA. .

c. Room monitor . Y N NA. . , ,

d. /..ir samples . . Y N NA. . . .

e. Survey instrument . Y N NA. . . .

f. Radiation surveys . . . . . . Y N NA. , .

l' g. Contamination surveys . Y N NA. . .

5. Additional Comments:

|
|

| G. ALARA: Based on this evaluation, maximum individual exposures should not exceed millirem per
quarter. An investigational exposure limit of millirem per quarter will be used by the Radiation Safety
Officer to maintain exposures ALARA.|

Evaluation conducted by ___
_ D a t e _ _ _ _ _ __ _ ,

Signature
|

_ . _ . _ __

i

_
_ . _ _ .

15
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>

d. Following approval by the RSC, the Radiation
Authorization will be signed by the RSO and Chairperson, RSC,.

y assigned a number, distributed and maintained in file.
.

2. Amendment of Radiation Authorization.
e

|' a. Prior to deviating from procedures,. requirements
or changing usage or storage areas, radionuclides and their
limits as specified in his approved Radiation Authorization, the
Authorized User will first obtain approval for the proposed
changes from the RSC by the issuance cf an amendment to his

' authorization,

b. The Authorized User will prepare and complete one
copy of the " Request For Authorization to Use Radioactive
Material" form, specifying "Amandme'it", annotate the proposed
change (s) in the appropriate sectien(s) and provide all

]
associated documents, SOPS, records as required.

c. Procedures in paragraphs Cla(5) - d are repeated.j

3. Review of Radiation Authorization.
!-

a. Current Radiation Authorizations require biennial
review by the RSC and at other times as requested by the RSO.

; ,' Authorized Users will prepare and complete one copy of the
~

_ ._ _

..Re, quest for,Au,thorization.to Use Rad.ioactive Material _",formt, _ __ _ _ _ _

"

specifying " Review", with information contained in his initial
*

request and any approved amendments. Al' documents, records,.

SOPS, etc.,from his initial request and from any subsequent
amendments will accon?pany the authorization request forms.

b. Procedures in paragraphs Cla(5) - d are repeated.

D. RADIATION SAFETY TRAINING.

1.- Prior to working with radioactive materials or
equipment that produces ionizing radiation, individuals will
receive radiation safety training commensurate with their duties
as required in 10.CFR 19.12 by the RSO or other training sources
approved by the RSC.

2. Female radiation workers will receive a current copy i
of, and be instructed to read, USNRC Regulatory Guide 8.13,
" Instruction Concerning Prenatal Radiation Exposure" with
Appendices A and B, be informed of their rights about declaring a j

pregnancy and be instructed to contact the RSO when a pregnancy 1
is declared. j,

4 l

3. Ancillary personnel who may frequent or work in an area j

where sources of ionizing radiation are used or stored will,

receive radiation safety training commensurate with their duties.-

16 ;
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4. Radiation workers will receive training in the safe use
and handling of radioactive materials and auch specialized ;

instruction as required by the Authorized User under whose |.

IRadiation Authorization they work. Workers will also adhere to -

the minimum rules of laboratory safety (paragraph El) .

5. All radiation workers will receive annual radiation 1

safety training to be performed by the RSO or other training I

; sources approved by the RSC. |

6. Training records will be maintained.
I

E. RADIATION CONTROL MEASURES.

1. MINIMUM RULES OF LABORATORY SAFETY FOR RADIATION
WORKERS.

;t a. All radiation workers are adequately trained in
the hazards, safety precautions and proper use of radioactive
materials.

b. Do not eat, chew, drink, use tobacco products
(smoke, snuff, chewing tobacco), or apply cosmetics in any area'

where radioactive materials are stored or in use. Food and drink *

are not permitted in any area or room, including refrigerators,
where radioactive materials are stored or in use. .

?

- _ - _ . . . . - . . _ . e. -Do not --use- labor-atoryJ glascuarc --or--equipment .for- _ _ _
.

the preparation or consumption of food or drink. Eliminate all .

*

sharp objects, broken glassware, etc., from usage areas and keep
areas free from unnecessary materials and equipment,

d. Wear appropriate disposable gloves to prevent hand
contamination when handling radioactive materials. Additional
protective attire such as lab coats or-aprons, face shields or
caps may be warranted, depending on the level of activity, hazard
of the radionuclide and the type of work planned. Do not handle
the telephone, cabinet or drawer handles, door knobs and
non-radioactive items with contaminated hands or gloves.

c. Wear your dosimeter (if issued) as required and
store it in the approved location when work is completed,

f. Never pipette solutions by mouth.

g. Control and secure all radioactive materials as !

required, including items, equipment, etc. that are labeled as
radioactive.

= 1
'

h. Be aware of external and container surface
exposure rates and use remote handling devices when appropriate.

<
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.

i. Visually inspect the source container for damage
or leakage prior to use. Use secondary spill containment

| whenever possible, i.e., work in a tray with absorbent paper, to
limit the spread of contamination. Store the source in a
-secondary container in case of leakage and transport the sourcei

! .* in-an unbreakable container (plastic bag) in case of droppage.

j. Use shielding when possible and if appropriate.
Pipette from shielded containers and place the containers behind

i or into shields when not in use. Transport sources in shielding
containers.

,

| k. Be aware of the chemical properties of the
'- radionuclide you are working with to avoid uncontrolled releases

of activity. Tritium, radiciodines, polonium, ruthenium,
plutonium and many others form-chemically mobile (volatile)
compounds. Others such as Ra-226 give rise to volatile daughter
products. Volatile materials will be vented and used in a fume

,

hood.'

1. Label all containers (vials, test tubes, flasks,
beakers, etc.) of radioactive materials as required. Mark all

:- radiologically contaminated or potentially contaminated
containers and equipment clearly with radioactive marking tape.

'

, m. Segregate all radioactive waste from non-
Yadioactive waste. S e g r e g a t e l i q u i d f_r o m . s o l..i d. r a d i o a c t.i v e..

_ . _ . _ . . waste. . Segregate mixed radioa,c_tive waste containing hazardous
_ _. . .

_ .

,,
materials from radioactive waste. Dispose of radioactive waste.

in appropriately labeled receptacles. Obtain approval from-the
RSO prior to the disposal of any radioactive waste and maintain
records for all disposals.

n. Prior to the removal or disposal of empty
uncontaminated containers or items to unrestricted areas (normal
~ trash), remove, deface the radioactive label, radiation symbol
and/or the words " radioactive materials" or otherwise indicate
that the item no longer contains radioactive materials.

o. After the completion of work, change absorbent
paper, decontaminate areas, clean up equipment, etc., to avoid
any build up of contamination. Wash hands with mild soap and

~

water immediately following work completion. Monitor hands,
clothing and work areas for contamination with an appropriate,
calibrated survey instrument. Lab coats worn while using
radioactive material should not be worn in nc> usage areas as

; contamination on the coat may be spread, absorbed, or ingested if
care is not taken.,

| p. Report all known or suspected exposures,
!, inhalations, contamination, spills, ingestions, absorptions,
!- injections, injuries and missing or lost radiation sources
I

l'
18
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.

! immediately to the RSO and your supervisor. If a wound, cut,
etc.,-occurs while handling radioactive materials, immediately
wash or flush the injuredfarea with running water.

,

'q. Reduce your exposure to radiation by:
'

(1) Time - work efficiently and expediently; -

(2) Distance - Use handling tools (tongs, i

forceps,'etc.);
.

.(3) Shielding - Keep the vial in the container
provided and place radioactive materials behind-shielding. Use
plastic, not lead, to shield' beta emitters; and ,

( 4 ', Practice contamination control procedures.

'

2. STORAGE AND CONTROL OF RADIOACTIVE MATERIAL.
,

a. Security.of stored material. Personnel will~
secure from unauthorized removal or access radioactive materials
.that are stored in controlled or unrestricted areas.

b. Control of material not in storage. Personnel- -

will control and maintain constant surveillance of radioactive
material that is in a controlled or unrestricted area and that is ,

not secured. *

. _ . . - . . . . _ , _ .. . _ . _ . _ _ . . - . _ . . . _ . _ . . _ . _ _ . . _ . , _ . . . . . . _ . _ _ . _ . _ . _ . , _ ,
'

c. .Any radioactive material that'is lost, stolen or .

missing will be immediatelv reported to the RSO,.who will *

determine by 10 CFR 20.2201 if the NRC requires notification.

3. POSTING REOUIREMENTS. |

a. Areas, accessible to individuals, where
radioactive materials are used, handled or stored are controlled, i

restricted areas and shall be-posted to warn personnel of the i
!presence of radiation and radioactive materials and'the

associated potential-hazard (s). Areas are appropriately posted
- with a' caution sign (s) having the radiation symbol as: ,

(1) " Caution - Radioactive Materials" when the
amount of radioactive material in the room or area that is in use
or in storage exceeds 10 times the quantity of such material i

- specified in Appendix C to 10 CFR 20.1001 - 20.2401;

(2) " Caution - Radiation Area" when radiation
levels could result in an individual receiving a dose equivalent
in excess of 0.005 rem (0.05 mSv) or equal to, but not more than, s

0.100 rem (1 mSV) in 1 hour at 30 centimeters from the radiation '

source or from any surface that the radiation penetrates;
s
.

' 19
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4

(3) " Caution (or Danger) - High Radiation Area",

4 when radiation levels could result in an individual receiving a
? dose equivalent in excess of 0.100 rem (1 mSv) in 1 hour at 30

centimeters or equal to, but not more than, an absorbed dose _of
500 rads (5 grays) in'1 hour at 1 meter from the radiation source4

: f or from any surface that the radiation penetrates;
|

3 (4) " Grave Danger, Very High Radiation Area" when
radiation levels could result in an individual receiving.an
absorbed dose in excess of 500 rads (5 grays) in 1 hour at 1

i meter from the radiation source or from any surface that the
radiation penetrates;

(5) " Caution (or Danger) - Airborne Radioactivity
Area" when radioactive material concentrations exceed 10% of any
derived air concentration (DAC) value specified in Appendix B to
10 CFR 20.1001 - 20.2401;

(6) " Contaminated Area" when excessive
i radioactive contamination levels warrant decontamination (see

paragraph E7b(2));

). (7) " Caution - Radioactive Waste" for receptacles
for the accumulation or storage of radioactive waste;'

i[ (8) " Caution - Radioactive Material Disposal
Sink" for specifically designated sinks, approved by the RSO,

7; - -- -through- which so-lubla-r&dicact-ive--mator-ial- -ic-di-scharged -into-thc - ---

h sanitary sewerage system for disposal; and

(9) Additional information, as appropriate, may
be provided on or near the required sign to alert individuals of
potential radiation exposures and to minimize radiation exposure.

b. Posting'is not required for: ]

(1) Rooms or areas containing radioactive
materials for periods of less than 8 hours provided that:

(a) The materials tre constantly attended
during these periods by an individual who takes the precautions !

necessary to prevent the exposure to individuals to radiation or
'

radioactive material in excess of the limits specified in
paragraph F; and

(b) The room or area is subject to the
Authorized User's control; and I

r

(2) Rooms or areas because of the presence of a |-

sealed source provided that the radiation level at 30 centimeters !

from the surface of the source container or housing does not-

exceed 0.005 rem (0.05 mSv) per hour.-

20
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4. LABELING OF CONTAINERS.

a. Each container shall bear a durable, clearly .

-visible. label' bearing the radiation symbol and the words " Caution -

(or Danger), Radioactive Material." -The label must provide
sufficient information (such as the radionuclide(s) present, an ,

estimate of the quantity of radioactivity, the date for which the -

activity is estimated, radiation levels, kinds of materials, and
mass enrichment)-to permit individuals handling or using the
containers or working in the vicinity of the containers to take
precautions to avoid or' minimize exposures. Additional
information, as appropriate, may'be provided on or near the
required label to alert individuals of potential radiation J

exposures and to minimize radiation exposure.

b. -Prior to the removal or disposal of empty i

uncontaminated containers or items to unrestricted areas, the I

radioactive material label, radiation symbol and/or the words !
" radioactive materials" will be removed, defaced or otherwise
indicated that the. container or item no longer contains |
radioactive materials. j

c. Labels are not required for containers: I

|
*

(1) Holding radioactive material in quantities ,

less than the quantities listed in Appendix C to 10 CFR 20.1001 .|
' I- 20.2401;

. . _ . _ _ . _ _ . _ _ . . . . . .
- _ .. _ -- . _ . _ __|

,
,

(2) Holding radioactive material in ,

concentrations less than those concentrations specified in Table
*

3 of Appendix B to 10 CFR 20.1001 - 20.2401;

(3) ~ Attended by an individual who takes the
precautions necessary to prevent the exposure of individuals in
excess of the limits established in paragraph F;

(4) Having excepted quantity or an article of
radioactive material as defined and limited by the Department of
Transportation (DOT) regulations (Title 49, CFR 173.403(m), (w)
and 173.421-424), when the container is in transport and packaged
and labeled in accordance with DOT regulations;

4

(5) That are accessible only to individuals j
: authorized to handle or use them, or to work in the vicinity of ;

the containers, if the contents are identified to these
individuals by a'readily available written record, which must'be
retained as long as the container is in.use for the purpose
indicated on the record; and

$
'

(6) Installed manufacturing or process equipment.

s
e

21

. .. _ - _ , _ , _. -- _ _ _ ___ ._. _



_ _ _ _ . . . _ _ - . . . . _ . . . .~ . _ _ _ _ . _ . . _ . _ _ . _ _ _ . _ _ _ - - _ . _ _ _ - . . _ _

.

.

5. ACCESS TO AREAS.

a. Access to areas or rooms that are posted with the |
~

..

precautionary radiation warning sign (s) is controlled and*

restricted to protect individuals from exposure to radiation and
radioactive' materials. Personnel will maintain the security and.

-control of radioactive materials and radiation in these areas,*

b. Access to the Calibration Facility in MSL-18, .

which is a High Radiation Area. I
, 1

I,

(1) Access, with positive control for each'

! individual entry, to MSL-18 is limited only to those radiation !

L workers who have been approved by the RSC. A notice warning |
individuals of this requirement is posted to the entrance door to I

the calibration facility. j
! !

| (2) Access to the rooftop of MSL is controlled
'

'from outside the building by the use of a secured (by lock) grate!

| to the access ladder and from inside the calibration facility by
| a lock to each'of the two-rooftop opening steel panel doors. ;

c. Other controls for the Calibration Facility. ),

!

| . (1) A protective barrier, five feet in height and
|. posted with radiation warning signs, is constructed on the
*

rooftop immediately over the two calibration wells to limit
_ _ . access _ The. hatrier has.. four.-. red -warning. -1ights rpos-ted--,at the

|'- top of each corner, and two bells (continuously ringing) that are
j activated when the sources are in use (not in their storage

positions).
4,

(2) When the sources are in 9, red warning
i ,

! lights inside and outside, above the entrance 3 :r, the' room are '

| activated.
|
'

(3) Access to the calibration sources is limited !
to only those radiation workers who have been trained in the use )
of these sources and by a key to the calibrction well lead
shielded cover and a key to the control syste., for activating the
sources from and to their storage positions.

(4) An area exposure rate monitor set at 5 !

millirem per hour is in the room to alert workers of potential
hazards.

|

6. BADIATION SURVEYS.
'

i,

! ,C a. Radiation monitoring surveys are performed to
! evaluate known or potential radiological hazards in restricted
{ and unrestricted areas to ensure that radiation exposures to
| ,' workers and the public are maintained at levels that are as low

22

|
|

, , - . - , - . , - ,. _ _ . - , ,- __ _ , , . . . , _



|
'

.

1

l

as reasonably achievable. These surveys may include the |
following determinations depending upon the specific needs of the

'

monitoring: radiation levels, surface contamination levels, ,

effluent releases, radioactive waste management, radiation safety -|and contamination control procedures.
.1
-|

b. The RSO will:
1

(1) Prior to the use or storage of radioactive I

materials in an area or room, perform a formal radiation |

protection survey to evaluate personnel, equipment and safety |
requirements; and |

|
i

(2) Perform or ensure the performance of all
required surveys for the evaluation of the extent of radiation
levels, concentrations or quantities of radioactive material and
the potential radiological hazards that could be present.

c. Authorized Users will ensure the performance of: |

(1) Daily radiation monitoring surveys for
radiation levels in rooms when dispersible forms of radioactive ,

'

materials equal to or greater than the exempt quantities
-

specified in Schedule B to 10 CFR 30.71 are used;

(2) Quarterly wipe tests for surface
contamination in areas, including adjacent unrestricted areas, *

where dispersible forms of radioactive materials are used or
s t Uredr-Idadi at-io n- mo nito r i ng-cu rve y- f o r - a.cces si ng2a d ia t_i o n_ _ _ _ _ ,. J
levels will be performed in conjunction with the wipe test; '|

(3) Contamination and/or radiation monitoring |

surveys on equipment or items used with radioactive materials
prior to their removal from the room to an unrestricted area.
The RSO will verify the results of these surveys and then approve
the removal of the item from the room; and

(4) Radiation monitoring surveys in areas or
rooms, including adjacent unrestricted areas, where sealed
sources are used or stored.

d. The radiation monitoring and contamination survey
records will have, at a minimum, the location, identification of
the radiation monitoring or counting instrument used, individual
conducting the survey and the date performed, a drawing of the I

area surveyed with specific points that were surveyed, tne |
measured exposure rates, detected contamination levels, and
corrective action taken in the event of excessive contamination
or exposure rates. =,

e. Radiation surveys will be performed with, and
their results analyzed by, calibrated equipment. Documented z

23
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i

records will be maintained and provided to the RSO when
,

requested.

'
7. CONTAMINATION CONTROL AND DECONTAMINATION PROCEDURES.

7 a. Responsibilities.

(1) The RSO will control radioactive
contamination and supervise decontamination procedures.

(2) Each Authorized User will:

(a) Control contamination within his work
area and provide the resources for decontamination;.and

(b) Promptly report all spills, releases,
accidents, incidents, or unusual occurrences so that
contamination control' procedures may be initiated.

(3) If possible, the individual responsible for
the contamination will perform the decontamination.

b. Contamination control..

(1) Methods which should be employed to minimize
the spread of radioactive contamination' include:*

.

(a) Using personal' protective clothing and
.'

.
devices such as rubber or glasti,g ..g.l. oves,_laborator.y coatsr"siidir
covers, head covers, face masks, respirators, etc.;

(b) Using radiation survey instruments
capable of monitoring contamination for the particular
radionuclide(s) in use;

(c) Using separate, specially marked
radioactive waste containers;

(d) Using polyethylene bags to contain waste
and to line waste containers;

(e) Limiting traffic and occupancy of work
areas where radioactive materials are in use or in storage;

(f) Designing and enforcing work flow and
procedures to minimize transfers and manipulations of radioactive
material;

e (g) Conducting procedures which generate.

radioactive aerosols, dusts, or gaseous products in fume hoods,
_ glove boxes, or other suitable closed systems;

24
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.

(h) Designating and posting contaminated and
potentially contaminated areas during procedures which are likely
to produce contamination; .

(i) Covering working surfaces with
polyethylene and absorbent disposable material; .

(j) Using trays capable of containing a
total spill of the liquid radioactive material being used;

(k) Using double containers for vessels of
radioactive materials which are easily upset (volumetric flasks);

(1) Avoiding the use of laboratory vacuum
systems and lines when using radioactive materials; |-

!

(m) Posting cabinets, refrigerators, ovens,
etc., where radioactive material is used or stored so that all
personnel are advised of its presence. When the item is not used
exclusively for. radioactive material,.the radioactive material
should be separated from the other contents and conspicuously
posted;

(n) Establishing control points outside *j
contaminated areas where personnel will monitor themselves for |
contamination with a suitable radiation survey instrument before - |

*

leaving the area; and

(o) Promptly cleaning up, monitoring and 1-

'

notifying the RSO of all spills of radioactive material.

(2) Contamination in excess of the levels in the
following twojtables warrant action (decontamination).

Acceptable Levels for Removable Surfac6 Contamination *

Type of Radiation Emit *-

Low-risk
Alpha Beta-gamm- Beta-gamma

r ci/cm') (dpr e m') (gci/cm') (denv100 c m')Type of surface (gci/cm') (dem/ t oo cm') u

4 5Unrestricted Areas, 10 22 10 '' 220 10 2,200
including personal
clothing worn outside
restricted areas

Restricted areas, 10* 220 10 2,200 10d 22,2005

including personal.
clothing worn only
in restricted areas ,

'
5Skin 10'* 220 10* 220 10 2,200

-
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! Acceptable surface Contamination Levels for
the Uncontrolled Release of Equipment * !

.

.

Total
Removable (Fixed + Removable)

.' Radionuclide (dpm/100 cm ) (dpm/100 cm?)2

:
|
.

U-natural, U-235, U-238 and 1,000 alpha 5,000 alpha
;

associated decay products4

- Transuranics, Ra-226, Ra-228, 20 100
l Th-228, Th-230, Pa-231,
j Ac-227, I-125, I-129

Sr-90, I-126, I-131, I-133, 200 *,,000 |

Th-natural, Th-232, U-232,
Ra-223, Ra-224

: Beta-gamma emitters (nuclides 1,000 5,000
' with decay modes other than i

: alpha emission or spontaneous
2 fission), except Sr-90 and

others specified above
- 1

Tritium organic compounds, 10,000 30,000 |,.
HT, HTo, and metal tritide Ii

aerosols-
-

,;*
* Notes for the above two tables.

'j.

1. When surface contamination by both alpha and beta-gamma-

emitting radionuclides exists, the limits specified for each ;

emitter type should apply independently.

Ij. 2. These limits apply to contamination deposited on, but-
i not incorporated into the interior of the contaminated item.

[ 3. Beta-gamma emitter values are applicable for all beta-
gamma emitters other than those considered low-risk.#

| 4. Low-risk beta-gamma emitters include C-14, H-3, S-35
.

and others whose beta energies are less than 0.2 MeV maximum and
*

gamma emission is less than 0.1 R/hr at 1 meter per curie.

'

5. The amount of removable radioactive material per 100
2 2cm of surface area, or 300 cm for larger surfaces, should be

j determined by swiping the area with dry filter or soft absorbent
paper while applying moderate pressure and then assessing the |
amount of radioactive materials on the swipe with an appropriate
instrument of known efficiency. For objects with a surface area,

2less than 100 cm, the entire surface area should be swiped and-

i the activity per unit area should be based on the actual surface
,

i*

~

26

t

n _ _ , -, r - - - -- -



. -- _ _. .

-

I

1-

Measurements of average contaminant should not be averaged' |area.
over more than 1 square meter. )

6. Except for transuranics, Ra-226, Ra-228, Ac-227,
Th-228, Th-230, Pa-231 and alpha emitters, it is not necessary to )
use swiping techniques to measure removable contamination levels i

.

if direct scan surveys indicate that the total residual -

,

| contamination levels are below the values for removable
| ' contamination.

c. Decontamination procedures.

(1) General. Decontamination methods are many
and varied.

(a) A decontamination kit with all required I

supplies should be immediately available to expedite
decontamination procedures and therefore reduce potential
exposure to radiation and radioactive materials. |

l

(b) Cleaniny agents normally used in the i
'

laboratory should be adequate, however Radiac or Decon wash
Ishould be used to expedite decontamination efforts.

.

(c) An appropriate, calibrated radiation |

survey instrument or wipe tests should be used to monitor the I.

* 'effectiveness of the decontamination procedure.

(d) Continued decontamination efforts should .

be employed until acceptable levels have been obtained or 'i

otherwise approved by the RSO. |

(e) Some degree of fixed contamination may
occur. The RSO will provide further, specific guidance and
approve the release of contaminated personnel and items to
unrestricted areas. j

(f) Contaminated cleaning equipment, items, ;

articles, etc. will be collected as radioactive waste and I

disposed as directed by the RSO.

(2) Decontamination of individuals.

i(a) Remove contaminated clothing at the
earliest opportunity; collect, store and dispose as directed by
the RSO.

(b) Promptly perform decontamination of the
skin / hands by applying water, a mild soap or detergent (no s

*

solvents), and working up a good lather with plenty of water.
Rinse and dry thoroughly. Monitor for effectiveness.

.
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(c) If contamination is still excessive,
repeat the procedure 3 to 4 times, using a soft bristle brush and

! taking care not to abrade or scratch the skin. Clipping of the
fingernails or cuticles may remove a significant amount of |

contamination remaining on the hands after washing. Monitor for
,

effectiveness. |.

|

(d) If contamination is still excessive, use
,

a more abrasive soap, taking care to prevent the absorption of
the contamination through the skin. If excessive contamination
still exists, the RSO will provide specific guidance for (
preventing cross-contamination.

(e) Apply lanolin / cream to prevent chapping.

(f) Wounds suspected of contamination should
be irrigated profusely with warm water and cleaned with a swab;
procedures should be performed under the supervision of medical
personnel.

(3) Decontamination of surface areas, eauipment. |

(a) Personnel will wear protective gloves-

and, as required, clothing, shoe covers, etc. to prevent cross-
contamination.

,

.

(b) Start decontamination procedures as soon
as possible.,,

(c) Start at the periphery of the
contaminated area and work inward, reducing the contaminated area
systematically.

(d) Monitor for effectiveness and continue
decontamination procedures until acceptable contamination levels
have been obtained or otherwise determined by the RSO.

(e) Collect all contaminated materials used
as radioactive waste and dispose as directed by the RSO.

8. Respiratory protection. Due to limited quantities of
radioactive materials used and handled by workers and the
radiation control and safety measures employed to prevent the
intake of radioactive materials, the use of respiratory
protection equipment by personnel is not required. When
required, respiratory protection equipment and procedures will be
in accordance with 10 CFR 20.1703.

e
-

F. RADIATION DOSE LIMITS.

e 1. Occupational dose limits for adults. Occupational dose
shall be controlled, except for planned special exposures under'

28
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10 CFR 20.1206, for the following dose limits.

a. An annual limit, which is the more limiting of: .

(1) The total effective dose equivalent being
equal to 5 rems (0.05 SV); or .

(2) The sum of the deep-dose equivalent and the
committed dose equivalent to any individual organ or tissue other
than the leno of the eye being equal to'50 rems (0.5 SV).

b. The annual limits to the lens of.the eye, to the
skin, and to the extremities, which are:

(1) An eye dose equivalent of 15 rems (0.15 SV);
and

(2) A shallow-dose equivalent of 50 rems (0.5 SV)
to the skin or to any extremity.

I

c. In addition to the annual dose limits, the soluble
uranium intake by an individual shall be limited to 10 milligrams
in a week in consideration of chemical toxicity (refer to

*

footnote 3 to Appendix B to 10 CFR 20.1001 - 20.2401).

2. - Occupational dose limits for minors. The annual .

*

occupational dose limits for minors are 10 percent of the annual
dose limits for adult workers.

.

'

3. Dose to the embryo / fetus.

a. Due to the occupational exposure of a declared
pregnant worker, the dose to the embryo / fetus during the entire
pregnancy shall not exceed 0.500 rem (5 mSv).

b. The dose to the embryo / fetus shall be the sum of:

(1) The deep-dose equivalent to the declared
pregnant worker; and

(2) The dose to the-embryo / fetus from
radionuclides in the embryo / fetus and radionuclides in the
declared pregnant worker.

c. If the dose to the embryo / fetus is found to have
exceeded 0.500 rem (5 mSv) or is within 0.050 rem (0.5 mSv) of
this dose by the time the worker declares the pregnancy, the-
additional dose to the embryo / fetus shall not exceed 0.050 rem
(0.5 mSv)-for the remainder of the pregnancy. 1

..

e
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4. Individual members of the public.

a. For the protection of individual members of the,

public, licensed activities and operations shall be conducted to-

ensure that:

(1) The total effective dose equivalent does not
exceed 0.100 rem (1 mSV) in a year, exclusive of the dose
contribution from the disposal of radioactive material into
sanitary sewerage in accordance with 10 CFR 20.2003; and

(2) The dose in any unrestricted area from
external sources does not exceed 0.002 rem (0.02 mSv) in any one
hour.

b. These dose limits ^also apply if members of the
public (visitors) are permitted access to controlled areas by
workers.

Summary Table for Dose Limits

Type of Exposure Annual Limit
.

Radiation worker:.

''
Whole Body (internal + external) 5 rem

Lens of the eye 15 rem.

,

Extremity (hands and arms below the
elbow; feet and legs below the knees) 50 rem i

Any organ or tissue (other than the
lens of the eye) and skin 50 rem

Minors: 10% of the above limits

Embryo / fetus of Declared Pregnant Worker 0.5 rem ,

(internal + external) in 9 months |

Visitors, public and minors:
Whole Body (internal + external) 0.1 rem

G. PERSONNEL MONITORING.

1. General, j

a. Personnel monitoring is used to quantitatively
I estimate the magnitude of individual exposures to sources of

** ionizing radiation and detect hazardous conditions relating to:
,

30
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ionizing radiation exposure not detected during radiation
protection surveys.

~

b. The dose that an individual may be allowed to -

receive in the current year will be reduced by the amount of
occupational dose received while employed by a non-EPA facility. .

c. When required,'the summation of external and
internal doses will be in accordance with 10 CFR 20.1202.

d. Doses received in excess of the annual limits,
including doses received during accidents, emergencies and
planned special exposures, will be subtracted from the limits for
planned special exposures that the individual may receive during
the current year and the individual's lifetime,

e. When required, planned special exposures for
personnel will be conducted, performed, recorded and reported as
required by 10 CFR 20.1206, 20.2104(b), 20.2105 and 20.2204.

i

2. Recuirements for external monitorina. Monitoring the
occupational exposure to radiation from sources external to the
body and the employment and use of individual monitoring devices j

* -

is required for:

a. Adults likely to receive, in 1 year, a dose in ,

'

excess of 10 percent of the limits specified in paragraphs Fla
and b; 1

. :

b. Minors and declared pregnant workers likely to * |
receive, in 1 year, a dose in excess of 10 percent of the limits i

specified in paragraphs F2 and 3;

c. Individuals entering a high radiation area; and

d. Individuals selected by the Laboratory Director or
RSO.

3. R_equirements for internal monitorina. Monitoring the
occupational intake of radioactive materials and the assessment
of the committed effective dose equivalent is required for:

a. Adults likely to receive, in 1 year, an intake in
excess of 10 percent of the applicable annual limit on intake (s), ,

or ALI(s), in Table 1, Columns 1 and 2, of Appendix B to 10 CFR |
20.1001 - 20.2401; and

b. Minors and declared pregnant workers likely to
receive, in 1 year, a committed effective dose equivalent in *

1
'

Iexcess of 0.050 rem (0.5 mSV).
%

.
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4. Personnel Dosimetry Accreditation. All personnel
dosimeters, excluding direct and indirect reading pocket

: ionization chambers and those dosimeters used to measure the dose
to the extremities, that require processing to determine the
radiation dose shall be processed and evaluated by a processor

! holding a current personnel dosimetry accreditation and approved
in this accreditation process for the type of radiation or
radiations that closely approximates the type of radiation or j

radiations for which the individual wearing the dosimeter is I

monitored, i

1

5. Devices and Methods for Personnel _ Monitorina. j

1

a. External Monitoring.
1

(1) The primary device for external personnel
monitoring is the thermoluminescent dosimeter (TLD), which is I

sensitive to various types of radiations. The whole body TLD is )
used by personnel to measure the exposure received to the whole
body. Other dosimetry devices approved by the RSO may be used to |
supplement the whole body TLD. |

|

(2) When determining the external dose from |.

airborne radioactive material, the contribution to the deep-dose i

equivalent, eye dose equivalent and shallow-dose equivalent from |

1 the external exposure to the radioactive cloud will be included.

(3) The assigned deep-dose equivalent and
,

,

- shallow-dose equivalent must be for the part of the body I
receiving the highest exposure. The deep-dose equivalent, eye
dose equivalent and shallow-dose equivalent may be assessed from
surveys or other radiation measurements if the individual
monitoring device was not in the region'of highest potential
exposure or the results of individual monitoring are unavailable.

b. Internal Monitoring.

(1) For purposes of determining internal
exposure, suitable and timely measurements will be taken of:

(a) Concentrations of radioactive materials
in air in work areas;

(b) Quantities of radionuclides in the body;

(c) Quantities of radionuclides excreted
from the body; or

- (d) Combinations of these measurements.

(2) Derived air concentration (DAC) and annual-
- limit on intake (ALI) values in Table 1 of Appendix B to 10 CFR

32
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20.1001 - 20.2401'may be'used to determine an individual's dose.

6. Administration. .

a. After receiving radiation safety training from the
RSO, the individual will report to the External Dosimetry Manager .l
and complete an application for a dosimeter and provide previous 'l
employment radiation exposure information. I

l

b. Upon issuing the individual a dosimeter, the |

External Dosimetry Manager will initiate a dosimetry file for the I

individual and request /obtain previous. radiation exposure records |
iwhich will be included into the individual's dosimetry record and

maintained in file.

c. Dosimeters will be worn on a quarterly basis,
exchanged'by the External Dosimetry Manager, or when deemed
otherwise by the RSO. j

d. Personnel will adhere to those procedures for the I

usage and storage of their dosimeters (paragraph H) and will |
'

obtain approval from the RSO and a control dosimeter from the
External Dosimetry Manager prior to taking their dosimeter to a
place of duty not normally encountered (out-of-state, foreign

*

country, etc.).

e. When terminating employment, transferring or
leaving EPA, EMSL-LV, personnel will out-process the offices of
the RSO and Internal / External Dosimetry Manager. .

,

f. Personnel monitoring for certain individuals may
be discontinued at the discretion of the RSO.

g. Prior to entering an existing High Radiation Area,
individuals will obtain and wear a pocket dosimeter and annotate
the required information into the logbook prior to entering and
after leaving the area. The RSO will be immediately notified of
any abnormal pocket dosimeter readings.

h. Each location for storing dosimeters when not
being worn by individuals will be approved by the RSO. A Control
dosimeter will be placed at each storage location to measure
background radiation.

7. Reportr, and records. The Internal / External Dosimetry
Manager will maintain and provide reports and records as required
in paragraph-B4a.

8. Notifications. 1

a. The Internal / External Dosimetry Manager will
immediately notify the RSO of those radiation exposures / doses

,

**
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specified in paragraph B4b.

b. The RSO will perform investigations and inform the.

RSC of those exposures specified in paragraph I and notify the-

NRC of reportable exposures.
.

H. ERoCEDURES FOR THE USAGE AND STORAGE OF PERSONNEL DOSIMETERS
*

(TLD's).

1. Dosimeters will not be used for any purpose other than
personnel monitoring without the approval of the RSO. Dosimeters
are used to measure the radiation dose received by personnel who
are occupationally exposed to radiation as radiation workers.

2. Dosimeters will be worn only by the individual to whom
they are issued and are to be worn when working with sources of
radiation. Other dosimeters to be worn will be approved and worn
as mandated by the RSO. .

3. The whole body dosimeter is to be worn on the front,
upper torso of the body between the neck and waist, with the thin
plastic window on the face of the dosimeter facing away from the
body.

,

4. When not being worn, the dosimeter will be stored only
in the approved storage location. Dosimeters are not to be taken.

'* home or stored in desks, lockers, radiation usage / storage areas,
on lab coats, etc.

5. Dosimeters will not be intentionally exposed, tampered
with, or damaged in any way and protected from heat, thermal
shock and the sun.

6. Dosimeters will not be worn during medical / dental x-ray
diagnosis or therapy exposures involving radiation. Notify the
RSO if you are scheduled to receive or have received a ;

radioisotope treatment, i.e., the injection or administration of I

radioa'ctive materials into your body. You will not wear your
dosimeter during or after the procedure until approval has been
obtained from the RSO.

.

|

7. Immediately notify the RSO when a dosimeter is lost, |
misplaced, missing, accidently exposed / contaminated or damaged.

>8. EMSL-LV's dosimeters will not be worn by workers when
performing non-EPA duties at other facilities while being
occupationally exposed to radiation. Personnel will provide !
their non-EPA exposure records to the External Dosimetry Manager

[ for inclusion into their dosimetry record and file.

! 9. If you are required to wear your dosimeter at a duty
." location not normally encountered (out-of-state, foreign country,

|
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.)
etc.), obtain instructions and approval from the RSO and a
' Control dosimeter from the External Dosimetry Manager prior to
leaving for that duty location.

I.- ALARA PROGRAM.

'.1. Purpose. To provide guidance for maintaining radiation
exposures-(individual and collective) at a l'evel that is As Low
As Reasonably Achievable (ALARA).

2. Scope. To prescribe the principles and practices for
maintaining radiation exposures ALARA and designate
responsibilities for the administration and operation of the
program.

3. Definition. ALARA means "As Low As Reasonably
Achievable" taking into account the state of technology and the-
economics of improvements in relation to benefits to the public
health and safety.

4. Responsibilities,

a. The EMSL-LV Laboratory Director is:
.

(1) Committed to the program described herein for
keeping radiation exposures (individual and collective) ALARA. .

(2) To ensure that a formal review c,f the
radiation safety program is conducted annually. .

.

(3) To ensure that modifications to equipment,
facilities, and operating and maintenance procedures for reducing
exposure levels will be implemented unless the cost is considered
unjustified.

b. Radiation Safety Committee (RSC).

(1) The RSC will thoroughly review the
,

qualifications of each applicant with respect to the requested I
'

types and quantities of materials and their usages to ensure that
the applicant will be able to take appropriate measures to
maintain exposures ALARA.

(a) When considering a new use of
radioactive material, the RSC will review the applicant's efforts
to maintain. exposures ALARA. The applicant will have
systematized procedures to ensure exposures are ALARA and will
incorporate the use of special equipment in his proposed use.

w

-(b) The RSC will ensure that the applicant -

justifies his procedures and that doses (individual and
collective) to workers and the public will be ALARA.

'

,
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(2) Delegation of Authority. The judicious
delegation of RSC authority is essential to the enforcement of an
effective ALARA program..

(a) The RSC will delegate authority to the

7
RSO to implement and enforce the ALARA concept.

(b) The RSC will support the RSO in those
instances where it is necessary for the RSO to assert his
authority. When the RSO has been overruled, the RSC will record
the basis for its actions in the minutes for the RSC meeting.

(3) Review of ALARA Program.

(a) The RSC will encourage all users to i

review concurrent procedures and develop new procedures, as
appropriate, to implement the ALARA concept.

(b) The RSC will perform a quarterly review
of occupational radiation exposures with particular attention to
instances when the Investigational Levels in paragraph Sa are
exceeded. The principle purpose of this review is to assess
trends in occupational exposure as an index of the ALARA program

*

quality and to decide if action is warranted when Investigational
Levels are exceeded.

(c) The RSC will evaluate the laboratory's
overall efforts for maintaining exposures ALARA on an annual
basis. This review will include the efforts of the RSO,-

,

Authorized Users and workers as well as those of management.

c. Radiation Safety Officer (RSO).

(1) Reviews.

(a) Annual Review of the Radiation Safety
Program. The RSO will perform an annual review of the Radiation
Safety Program for adherence to ALARA concepts. Reviews of
specific procedures may be conducted on a more frequent basis.

(b) Quarterly Review of Occupational
|Exposures. The RSO will review at least quarterly the external -

radiation exposures of radiation workers to determine that their I

exposures are ALARA ir. accordance with the provisions of this
program.

(c) Quarterly Review of Records of Radiation
Levels. The RSO will review at least quarterly the records of

]' radiation levels in unrestricted and restricted areas and the
releases of effluents to unrestricted areas to determine that the
levels are ALARA.

.
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(d) Other Reviews. .The RSO will review, as
required, the internal radiation exposures of radiation workers
to determine that their exposures are ALARA in accordance with ,

the provisions of this program. -

(2) Education Responsibilities for an ALARA .

-Program.

(a) The RSO will schedule briefings and
educational sessions to inform workers.of ALARA program efforts.

(b) The RSO will ensure that Authorized
Users, workers, and ancillary personnel who may be exposed to
radiation are instructed in the ALARA philosophy and informed
that the Laboratory Director, RSC and the RSO are committed to
the ALARA concept.

(3) Cooperative Efforts for the Development of
ALARA Procedures. Radiation workers will be provided
opportunities and encouraged to participate in the formulation of
the procedures that they will be required to follow.

(a) The RSO will maintain close contact with
Authorized Users and workers in order to develop ALARA procedures -

for working with radioactive materials and other sources of
ionizing radiation. .|

.
,

(b) The RSO will receive and evaluate the
suggestions of individual' workers for improving radiation safety . ,

practices and encourage the use of those procedures.
-

(4) Reviewing and Reporting Instances of ;

Deviation from Good ALARA Practices.

( a') The RSO will investigate all known or
suspected deviations from good ALARA practices and, if possible,
determine the cause. When the cause is known, the RSO will J

require changes in the orogram to maintain exposures ALARA.

(b! The RSO will report all significant
deviations from good ALARA practices to the RSC for review.

d. Authorized Users.

(1) New Procedures Involving Potential Radiation j

Exposures.

(a) The Authorized User will consult with
and receive the approval of the RSO during the planning stage w

before performing a new procedure utilizing l adioactive j
~

materiais. !

I
*

|
*
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'(b) The Authorized-User will evaluate all
aspects of the procedure to ensure that exposures will be kept
ALARA. This may be enhanced through the application of trial.

- runs.

(c) The Authorized Us.er will amend (by the-

submission of' documentation to the RSC for the new procedure) his
'

Radiation Authorization before performing the new procedure.y

(2) Responsibility of the Authorized User.to
those who he supervises and/or use radiation sources under his
authorization.

(a) The Authorized User will explain the
ALARA concept and his commitment to maintain exposures ALARA to
these personnel.

(b) The Authorized User will ensure that
workers who are subject to occupational radiation exposure are
trained and educated in good radiatir, safety practices and in
maintaining exposures ALARA

e. Individuals Who Receive occupational Radiation
*

Exposure and/or Work'with Sources of Ionizing Radiation. '

,- (1) The worker will be instructed in the ALARA
concept and its relationship to his working procedures and work
conditions.

'

.

(2) The worker will know what' resources are
available if he feels that ALARA is not being promoted on the
job.

5. Establishment of Investigational Levels in order to
Monitor Individual Occupational Radiation Exposures.

a. The following Investigational Levels are
established for occupational radiation exposure to individuals
which, when exceeded, will initiate an investigation by the RSO.

(1) Investigation Level I.

(a) External exposure. Quarterly exposures
for adults are 100 mrem to the whole body, 1.25 rem for shallow-
dose and 375 mrem to the lens of the eye. Quarterly exposures
for minors and declared pregnant workers are 10% of the adult
exposures, excluding the quarterly whole body exposure of 50 mrem
for minors and the' monthly whole body exposure of 25 mrem for

.[ declared pregnant workers.

(b) Internal exposure. Those levels
,,

specified in paragraphs G3a and b during any calendar year..-
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(2) Investigational Level II. These levels are
established at three times the levels of Investigational Level I.

b. The following actions are required for the I
specified Investigational Levels.

(1) Personnel exposures less than Investigational
Level I. No action is required unless determined by the RSO.

(2) Personnel exposures equal to or greater than
Investigational Level I, but less than Investigational Level II.
The RSO will investigate these exposures and submit to the RSC
his report. The RSC is not required to take action for these
exposures unless deemed otherwise. The RSC will, however,
consider each such exposure in comparison with those of others
performing similar tasks as an index of ALARA program quality and )
will record the review in the RSC minutes.!

(3) Personnel exposures equal to or greater than |
Investigational Level II. The RSO will investigate the cause(s) j

for these exposures and take action, if required. The RSO's |
investigative report, actions taken and a copy of the ;

'individual's radiation exposure record will be presented to the
RSC for review. The details of these reports and the RSC's '

recommendations and actions, if any, will be recorded in the RSC |
>

minutes. .i
$

(4) R"-establishment of an ir.dividual )
occupational worker's Investigational Level II above that listed .

in paragraph Sa(2).
'

(a) In cases where a worker's or a group of
workers' exposures need to exceed Investigational Level II, a
new, higher Investigational Level II may be established on the
basis that it is consistent with good ALARA practices for the
individual or group. Justification for a new Investigational
Level II will be documented.

(b) The RSC will review the justification
for and will approve all revisions of Investigational Levels II.
In such cases, when the exposure equals or exceeds any newly
established Investigational Level II, those actions specified in
paragraph I5b(3) above will be followed.

J. PRENATAL RADIATION SURVEILLANCE PROGRAM.

1. A " declared pregnant woman" is a radiation worker who
has voluntarily informed, in writing, her supervisor of her
pregnancy and the estimated date of conception.

.

*

2. At the time of declaring her pregnancy, the worker will
consult the RSO, who will:

,

'*
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b*
: ,

i l
a. Ensure that the worker has read her copy of USNRCE+

1

Regulatory Guide 8.13, " Instruction Concerning Prenatal Radiation*

,

Exposure" with Appendices A and B, that was previously provided ;
*

!^ and answer any questions that she might have; and.
,

!
*

,
b '. Review, with the worker, her radiation exposure

! . history (if applicable), advise her of potential risks due to
occupational radiation exposure, counsel her in precautionary'

; procedures to minimize the exposure to her and the fetus, and
1 inform her that if she continues her normal duties in her current
| working environment, the radiation dose equivalent to the fetus
| (dependant upon the time of declaration of the pregnancy) will

not exceed 500 millirem for the entire gestation period.,

!'

3. The worker will be requested to acknowledge by.a signed
statement the above information in paragraph J2 and will:be i

provided a copy of that acknowledgement.

4. The worker and her supervisor will make every
-reasonable effort to minimize additional exposure to the worker.
The worker may consult her supervisor for advice if.she desires
not to perform duties involving exposure to radiation.

-
,

K. MEDICAL SURVEILLANCE PROGRAM. *

The past and present radiation exposures received by EMSL-LV"
,

personnel and'the types and quantities of radionuclides used and
handled by personnel negates the need for a medical surveillance ,

/ program for radiation workers. Clinical effects can not be
'

observed nor expected for radiation exposures received. Under
special circumstances, the RSO may require the medical evaluation
of a worker due to a known/ suspected overexposure to radiation.

L. PROCUREMENT. RECEIPT.' TRANSFER AND SHIPMENT OF RADIOACTIVE
MATERIALS AND EOUIPMENT THAT PRODUCES IONIZING RADIATION. The
RSO will approve the procurement, receipt, transfer (including
in/out-of EMSL-LV and between Authorized Users) and. shipment of
radioactive' materials and equipment that produces ionizing
radiation.

!

1. Procurement. In this context, " procurement" means the
purchase of any radioactive material or equipment that produces

"ionizing radiation, regardless of radioactivity, through EMSL's,
or a non-EMSL, purchasing agent and/or the receipt by transfer
from a non-EMSL activity / supplier of a gift, donated or loaned,
or demonstration sample, or any other receipt regardless of any !

monetary transaction involved.

[ a. Only an Authorized User can request and procure |
those radionuclides currently specified in his Radiation
Authorization. The Authorized User will ensure that the material..

being requested is authorized and the requested quantities, in-

40
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'

,,

I addition to the' amounts he.has on-hand (including waste), will
not cause him to exceed the limits specified in his Radiation
Authorization. .

! *

b. All procurement requests will be approved by the
; RSO by signature. EMSL-LV procurement personnel will not honor .

an unauthorized purchase request for radioactive materials. -

7

: c. Shipments of radioactive materials will be
2 addressed to EPA, EMSL-LV, Chemistry Lab Receiving,.944 E. Harmon
i Avenue, Las Vegas, NV 89119-6721. Electronic and other larger

items of equipment will be addressed to EPA, 3876 West Ponderosa,
Building #5, Las Vegas, NV 89118. The RSO is to be consulted
concerning special shipments.

d. Procedures. The Authorized User will:

(1) Contact the~RSO to obtain an RS number for
the radionuclide and its shipment and provide the requested
information;

(2) Prepare and ensure the procurement request
contains, at a minimum, the Authorized User's name and signature,
EMSL-LV's delivery address, supplier's name and address, the *

phrase " RADIOACTIVE MATERIALS," RS#, radionuclide and its
activity; and ,

s.

(3) Forward the purchase request to the RSO, wno
will forward the request, once approved, to purchasing personnel. .

e. Any deviation from those procedures in paragraph
Lid will be approved by the RSO prior to the deviation.

2. Receipt of packanes,

a. All packages, whether or not they contain
radioactive materials, are delivered to EMSL-LV only during
normal working hours; packages are not delivered or received
after duty hours,

b. Monitoring the external surfaces of packages is
required for the following types of packages containing
radioactive materials and will be performed as soon as
practicable, out not later than 3 hours after the package is
received. Packages not having the following requirements do not
require monitoring unless deemed otherwise by the RSO.

(1) Packages known to contain radioactive
material that have~ evidence or degradation of package integrity

-

-

(crushed, wet or damaged) will be monitored for radioactive
contamination and radiation levels.

.

.
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(2) Packages containing quantities of radioactive
materials that are in excess of the Type A quantity, as defined
in 10 CFR 71.4 and Appendix A to 10 CFR Part 71, will be.

monitored for radiation levels.-

(3) Packages labeled with a Radioactive White I,.

Yellow II, or Yellow III, unless the package contains only*

radioactive material in the form of a gas or in special form (as
defined in 10 CFR 71.4), will be monitored for radioactive
contamination.

c. The Authorized User, his authorized radiation
workers and RSO are authorized to receive and monitor packages.

d. Procedures for receivina packaaes.

(1) Don gloves if contamination is suspected and
visually inspect the package. Verify that the designated
receiver of the package as specified on the shipping label is
correct.

(2) Perform the required monitoring if the
package is labeled as Radioactive White I, Yellow II or III,
contains quantities of radioactive materials in excess of the*

;

Type A quantity or is crushed, damaged or wet.

!' (3) Monitoring the external surfaces of the
package will be performed by:

(a) The use of an appropriate, calibrated'

radiation survey instrument to determine the radiation levels;
and/or

l

(b) Wiping an area of 300 cm on the surface l2

with an absorbent material, using moderate pressure, and !

measuring the activity on the wiping material to determine the
non-fixed (removable) radioactive contamination. The results of i

the wipe can be obtained either by counting the wipe in a i

calibrated counting instrument or by using, in a low-background I

area, an appropriate, calibrated radiation survey instrument. |
|

(4) Immediately notify the RSO and discontinue
procedures if the monitoring results indicate that.

|
|

(a) Radiation levels at any one point on the !

Iexternal surface of the package exceed 200 millirem per hour or
the Transport Index, annotated on the Radioactive White I, Yellow
II or III label (if present), exceeds 10; or

.
' '

(b) Removable contamination activity
(averaged over the surface wiped) on the external surface of the

,

1 a*
.
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package exceeds:

2 4 2- 22.0 dpm/cm or 10 pCi/cm for beta- -|.

gamma emitting radionuclides, all radionuclides with half-lives
less than 10 days, U-natural,-U-235, U-238, Th-natural, Th-232,

.

Th-228 and Th-230 when contained in ores or physical .

concentrates; or -
'

1

2.2 dpm/cm or 10 pCi/cm for all )2 4 2-

other alpha emitting radionuclides. J

(5) Open the package and remove the packaging
material and the source. Verify the contents with the shipping ,

documents. I

(6) Perform monitoring of the packaging material 4

and source if contamination is suspected and decontaminate as I
required. Items contaminated will be disposed as radioactive |
waste.

|

(7) Prior to the disposal of uncontaminated
packages, packaging material, etc. into the normal trash, remove
or deface the radioactive label, radiation symbol and the words ,

" radioactive materials" or otherwise indicate that the item no *

longer contains radioactive materials. !

1.

'
(8) Check gloves (and hands) for contamination )

and dispose accordingly.

'

(9) Immediately notify the RSO of all
discrepancies.

(10) Document the receipt of the package on the
radioisotope receipt report and forward the report to the RSO.
Initiate an accountability record for the radionuclide(s).

3. Transfer of radioactive materials and eauipment that
nroduces ionizina radiation,

a. All incoming, outgoing and within EMSL-LV
transfers will be approved by the RSO prior to the transfer and
will be accomplished only by an Authorized User and/or the RSO.

b. All incoming transfers, including equipment
containing radiation sources or producing ionizing radiation,
will be treated as a " procurement" as the RSO will assign an RS#
for the radionuclide and its transfer.

c. Outbound transfers will comply with applicable *

parts in 10 CFR and 49 CFR (DOT) requirements for the shipping,
'

labeling, monitoring and transportation of the material. Such
..

e
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transfers will only be performed to persons or activities
,

licensed,to receive-and possess the radioactive material; ^

* - verification of such will be in accordance with 10 CFR 30.41.

d. The RSO will be notified and approval obtained
* prior to the outbound transfer from EMSL-LV of any radioactive-

material,_ source or equipment that produces ionizing radiation to :

a vendor for repair, replacement or disposal.

4. Shipment of radioactive materials.
i

a. All shipments and the transportation of shipments
of radioactive material will be approved by the RSO.

,

b. The requirements, and exemptions from
requirements, for packaging and description, marking and
labeling, placarding of vehicles, monitoring for radiation levels
and. radioactive contamination, modes of transportation, shipping
papers, accident reporting and record keeping will be in
accordance with applicable parts in 10 CFR and 49 CFR (DOT
regulations), Parts 171 through 180.

M. ACCOUNTABILITY AND INVENTORY OF RADIOACTIVE MATERIAL AND.

f.OUIPMENT THAT PRODUCES IONIZING RADIATION.

1. Each Authorized User will:,

,

a. Maintain an accurate inventory of all radioactive
material, including that amount in waste that he has generated,
in his possession and ensure that his quantities on-hand do not
exceed the possession limits specified in his Radiation
Authorization. Quantities in excess of possession limits will be
provided to the RSO for storage;

b. Maintain an accountability record of all
radioactive material that is received, used, and lost through
radioactive decay, disposal or shipment; and

c. Perform a physical and semiannual inventory of all
his radioactive materials, including sealed sources, equipment
that produces ionizing radiation, and provide the inventory to
the RSO.

a

2. The inventory will specify each radionuclide, its RS#
and date of receipt (if known), current (decayed) activity,
location, amounts in storage as waste, and for the semiannual
period, the amounts disposed or shipped, and the date that the
inventory was performed. The inventory of sealed sources and,

equipment that produces ionizing radiation will include the
manufacturer, model and serial number of the source and equipment
(if known)..

.
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3. The RSO will ensure that the total inventory of any )
radionuclide_on-hand does not exceed the possession limits ;

specified in EMSL-LV's NRC license.
'

,

N. WASTE DISPOSAL.-
'

1. Responsibilities.

a. The RSO is responsible for the control, management |

and disposal of all radioactive waste. I

b. The SHEM is responsible for the management and
disposal of mixed radioactive materials containing hazardous
materials.

c. The Authorized User will: -

(1) Maintain an inventory of'the radioactive
waste in his possession and documented records for all disposals
of radioactive waste, including liquid scintillation vials;

(2) Secure, control, segregate, store, dispose
and/or package his waste as required by this manual, the RSO and-
SHEM; -

P

(3) Provide appropriate containers for waste and
ensure that all containers are identified and labeled as *'

required; and

(4) Obtain approval from the RSO prior to any
local disposal of waste into the sewerage system or relinquishing '

custody of mixed waste to the SHEM for disposal. !
I

2. Radioactive materials containing hazardous materials, |

as defined in 40 CPR Part 261, will be disposed by the SHEM and )
RSO. The treatment or disposal by incineration of waste is not i
authorized. The following disposals of radioactive waste
containing non-hazardous materials are authorized. Other methods
for disposal will be approved by the RSC. !

a. Decay in storage. Short-lived radionuclides are I

held for ten half-lives and, after monitoring has been performed
to verify that background radiation levels are not exceeded and I
the removal or defacing of all radiation labels, symbols, or the |
words " radioactive materials," are disposed as non-radioactive I

waste. i

b. The release of soluble and readily dispersible
biological materials into the sanitary sewerage system. The I

.

quantities released will not exceed the average monthly
concentrations specified in Table 3, Appendix B, 10 CFR 20.1001

I- 20.2401. The' total quantity released in a year will not exceed .

45
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5 curies (185 GBq) of Hydrogen-3, 1 curie (37 GBq) of Carbon-14,
and 1 curie (37 GBq) of all other radioactive materials combined.

:/ c. The disposal of specific wastes as if the waste is
not radioact.ive. Authorized for disposal is 0.05 microcuries

'

,7 (1.85 kBq), or less, of Hydrogen-3 or Carbon-14 per gram of
medium used for liquid scintillation counting or animal tissue,
averaged over the weight of the entire animal.

! d. Radioactive solutions may be precipitated or
; evaporated to dryness and then treated as solid waste,

e. The transfer of waste to a licensed facility
authorized to receive, store, transfer and dispose of the waste.
The shipment and transportation of radioactive vaste will be
performed by the RSO in accordance with applicable parts in 10
CFR and DOT regulations, 49 CFR Parts 171 through 180.

3. All radioactive waste will be segregated from non-
radioactive waste to ensure that the radioactive waste on-hand at
EMSL-LV is kept to a minimum. All containers of radioactive
waste-will be labeled and identified as required.and segregated
as follows..

a. Liquid waste will be segregated from solid waste.
~

>

(1) Liquid waste retained for disposal should be
collected in plastic bottles or sealed, leak-proof cans to reduce
possible breakage. Liquid waste which chemically or otherwise
reacts with plastic should be placed in glass bottles, which in
turn should be placed into a plastic container to prevent
spillage in case of droppage.

(2) Solid waste will be placed in plastic bags or
a receptacle lined with a plastic bag. When filled and ready for
removal, the opening of the bag will be secured with tape.

b. Radioactive waste will be segregated from mixed
radioactive waste containing hazardous materials.

c. The longer-lived radionuclides should be
segregated from the shorter-lived radionuclides to facilitate l

decay in storage and local disposal.

4. Records for all disposals will be maintained.

O. L_EAK TESTING OF SEALED SOURCES.

.' 1. Sealed sources and detector cells will be tested for I
leakage and/or contamination at intervals not to exceed 6 months
or at other intervals as specified by 10 CFR 32.210.,

)
'
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2. Sealed sources designed to emit alpha particles.will be
tested:forLleakage and/or contamination at intervals not to
exceed 3 months. .

3. In the absence of a certificate from a transferor I
indicating that.a leak _ test has been performed within 6 months - >

prior to the transfer, a sealed source or detector cell received
from another person will not be used until tested.

14 . - 'Each EMSL-LV fabricated (electrodeposited or
electroplated) sealed. source will be inspected and tested for
construction defects, leakage and contamination prior to any use.
These sources are to be used only in-house and will not be
transferred from EMSL-LV.

5. Sealed sources need not be leak tested if:

a. They contain only hydrogen-3 or a radioactive gas;

b. The half-life of the isotope is 30 days or less;

c. They contain not more than 100 microcuries of beta
and/or. gamma emitting. material or not more than 10 microcuries of

,

alpha emitting material; or

d. They are not designed to emit alpha particles, are -

t

in storage and are not being used. When removed from storage 1 for
use or transfer and have not been tested within the required leak
test interval, they will be tested before use or transfer. No -

sealed source or' detector _ cell will be stored for a' period of-
more than 10 years without being tested for leakage-and/or ]
contamination. |

1

6. .The leak test will be capable of detecting the presence
of 0.005 microcuries of radioactive material ~on the test sample.
The results of all leak tests will be annotated in microcuries.

7. Sealed sources or detector cells will not be opened and
sources will not be removed from the source holder. ]

8. The RSO will:

a. Perform or ensure the performance of leak tests
and maintain records as required;

b. Immadiately remove a source indicating the
presence of 0.005 microcurie or more of removable contamination
from use and decontaminate, repair or dispose of the source; and

,

c. File a written report to the NRC within 5 days
~

after it has been determined that the leak test result of a 'i
sealed source is 0.005 microcurie or greater. )

*

.
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~P. CALIBFATION OF INSTRUMENTS USED FOR LICENSED ACTIVITIES.

(* 1. General,

a'. Calibrations of instruments will be performed by
,' the use'of a calibrated radioactive standard that is traceable to

National Institute of Standards and Technology (NIST).

b. Calibration procedures will be in accordance with
the manufacturer's specifications or procedures' approved by the
RSO.

c. Locumented records for calibrations and other
tests will be maintained and available for review by the RSO.

2. Portable radiation survey instruments,

a. Specific calibration procedures vary among
instruments because of the characteristics of the instruments,
however the following requirements are common for all
calibrations:

(1) Calibrations are performed annually and by..

the use of a calibrated source having is percent accuracy;

/ (2) Each scale will be calibrated at two points
c -(at least), which,are located approximately at 20 percent and 80

percent ~of full scale, depending upon the full scale;
,

(3) For logarithmic rate-changing instruments,
the~ calibration will be made near the mid-range of each decade
and two points will be calibrated on at least one of the decades;
and'

(4) The measured exposure rate will differ from
the.true exposure rate by less than or equal.to i 10 percent at
the calibration points. Readings greater than 10. percent but
less than i 20 percent are acceptable provided that a calibration
' chart, graph, or response factor is prepared and used with the
instrument to interpret readings to within 10 percent for
radiation protection purposes.

b. An instrument database will be maintained,
specifying the calibration date, calibration due date, status and
location of each instrument.

c. Each calibrated instrument will have an affixed
label indicating the calibration date, calibration due date and.

initials of the individual who performed the calibration.s,

.

d. Instruments that are not operable or out of.

calibrat' ion will be appropriately tagged and not used..
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3. Instruments / counters that evaluate wipe test results.

a. Quality Control checks will be performed on the ,

instrument or counter prior to its usage. ;

;

b. The following tests will be performed at least 4

annually and whenever a new detector has been installed: '

(1) Chi-sqt are (reproducibility) test;

(2) Countirg efficiencies;

(3) High voltage (plateau) determinatior.; and

(4) Minimum detectable activity (MDA).

Q. RADIOACTIVE DETECTORS IN GAS CHROMATOGRAPHY.
|

1. General,

a. Gas chromatographs with electron capture detectors i

contain sealed sources such as Nickel-63 or Hydrogen-3. ,

1

*

b. Sealed sources or detector cells will not be
opened or sources removed from the source holder by personnel, i

|

c. The maintenance, repair, cleaning, replacement and |
'

disposal of foils contained in detector cells will be performed |
only by the device manufacturer or persons specifically |

-

authorized by the NRC, Agreement State, or Licensing State to |

perform such services.

d. The removal, handling and transfer of the source
and its container to a vendor for repair, replacement or disposal
will be coordinated with and approved by the RSO.

e. When not physically installed in the unit, sources
and their containers will be labeled as required, controlled and
secured to prevent unauthorized removal.

f. Detector cells containing a titanium tritide foil
or a scandium tritide foil will:

(1) Only be used in conjunction with a properly
operating temperature control mechanism which prevents the foil
temperature from exceeding that specified by the manufacturer and
approved by the NRC; and

(2) Be vented to the outside when in use. *

i

g. Associated hazards are both external and internal '

*
exposure, however external hazards are generally non-existent and

,
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therefore personnel are not issued dosimeters. The degree of
hazard dependents upon the radionuclide, activity, encapsulation-

and'the operating factors involving the use of the source.*

!pZ 2. Instrument operation.
[t

[' a. The Authorized User is responsible for the safe
! L and proper operation of the unit and will ensure that his 4

'

authorized radiation workers have been adequately trained in the
usage and safety procedures for the instrument.

4

{ 'b. All safety and control devices will be checked for
! complete operability at least annually and after a. source has

~

been replaced.
!

c. The unit will not be operated at temperatures.
;

;- greater than the manufacturer's specifications. ;

d. Whenever there is suspect that the high- |,

-temperature-limit devices have malfunctioned or otherwise- i

permitted the detectors to be heated above their maximum ),

operating temperature, the unit will be turned off and the RSO'

notified immediately,,,

s. J

|- R. RADIOLOGICAL EMERGENQlES. |
1 - j

;; 1. General. '

1

W a. Radiological emergency procedures should be posted
*

.

j in~ usage and storage areas, will be immediately available to-
personnel at-all times, and are required to prevent, control or '

_| reduce' accidental radiation exposure and/or contamination to

|
workers and the public. ,

i

| b. All radiation workers will be knowledgeable in the
i emergency procedures and relative radiotoxicity and health

hazards of the radionuclides in their possecsion.,

|

| c. The most senior individual present will assume
control of the situation and direct activities until relieved by
the RSO. The exact actions and sequence of actions to be taken
will be determined by the nature of the emergency.

2. Notifications. All radiological emergencies will be
immediately reported to the SHEM and'the RSO, who will:

a. Respond to supervise the elimination of
radiological hazards to personnel, equipment and the environment;,

and,
.

", b. Initiate, make, or coordinate all follow-up
actions, investigations, reports and notifications wita the.
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cooperation of the individual (s) involved.

3. Minor spill (minimum hazardl.

-Notify all individuals in the area that a sp'illa. .

2has occurred.
,

b. Using protective attire, confine and control the '

spill. Cover a liquid spill with absorbent material and a dry
spill with dampened absorbent material. Neutralize the spill, if
required.

c. Mark off the contaminated area with tape, chalk,
'

rope, etc. and control and restrict access to the area.

d. Notify the RSO and SHEM. '

Establish a plan and start decontaminatione.

procedures.

4. Maior spills involvino radiation hazards.

a. Notify all individuals not required to control the ,

spill to immediately vacate the room.

b. Eliminate or limit the spread of contamination and i
the source of radiation by the use of protective attire. ,

(1) Return the source to a shielded container-or ',
location.

(2) Confine and control the spill. Cover a
liquid spill with absorbent material and a dry (powder) spill
with dampened absorbent material. Neutralize the spill, if
required.

(3) Turn off all fans.

c. Vacate the room. Ensure that all access doors are
closed, secured and controlled to prevent access to the room.

4

d. Notify the RSO and SHEM.

e. Monitor all individuals suspected of contamination
and decontaminate individuals who are contaminated.

5. ' Accidents involvina radioactive aerosols.

*

a. Notify all individuals in the area that a
radioactive aerosol accident has occurred and to immediately f
vacate the room.

,

,

,
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b. Hold breath, cover the container dispersing the
aerosol and vacate the room.

.

f c. Ensure that'all access doors are closed', secured ;

L and controlled to_ prevent' access to the room. i.r
'

d. Notify'the RSO and SHEM.

e. Monitor _all individuals suspected of contamination-
and decontaminate individuals-who are contaminated..-

6. Personal iniury involvina radioactive materials.

a. Minor iniury.
j

(1) Immediately flush or wash the injured area
,

l
with' copious amounts of warm water, manipulating the wound to !

promote. bleeding and good rinsing.

(2) Administer first aid, as appropriate.

(3) Notify the RSO, SHEM and (if required)
medical personnel..

.

b. Maior iniury.

$;
.

Remain with the injured individual unti? relieved by the
(1) Notify medical service personnel, the RSO and

SHEM.,' RSO|and provide radiological hazard information to medical
service personnel.

. . (2) Administer appropriate first aid to the
individual as-the medical stability of;the-indivi' dual takes
: precedence over the contamination. If feasible, flush or wash
the injured area with warm water several times, cover the wound
with. absorbent material and then with'a plastic covering to
prevent cross-contamination.

7. Eauioment that produces ionizina radiation. Disconnect
the electrical power supply to the unit, perform the emergency
procedures specified in the operator's manual and notify the RSO.

8. Lost or missina radioactive materials or sources.
Immediately report to the RSO the loss, missing or theft of any
radioactive material or radiation source.

9. Fire procedures.

[ a. If a fire extinguisher is readily available,
ractiological hazards do not exist, and the fire is small and-

., . controllable, attempt to extinguish the fire.
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.

b. Activate the fire alarm to evacuate the building
and summon the' Fire Department. '

,

Initiate'the Emergency Evacuation Plan..c.
|

'
d. Contact or leave a message for the RSO and SHEM. .

e. Locate the Officer-in-Charge of the responding
Fire Department and provide radiological information.

i

S. RESERVED FOR FUTURE USE.

T. DEFINITIONS.
|-

Activity is the rate of disintegration (transformation) or decay |

of radioactive material. The units of activity are the curie
'

(C1) and the becquerel (Bq).

| . Adult means an individual 18 or more years of age.

| Airborne radioactive material means radioactive material
l

dispersed in the air in the form of dusts, fumes, particulates, i

j mists,. vapors, or gases. !-

Airborne radioactivity area means a room, enclosure, or area in
which airborne radioactive materials, composed wholly or partly 14
of licensed material, exist in concentrations (1) in excess of :

'

;
'

.the derived air concentrations _(DACs) specified in' Appendix B, 10- ,

CFR 20.1001 .20.2401, or (2) to such a degree that lui individual -

present in the area without respiratory protective equipment
could exceed, during the hours an individual is present in a

i

| week, an intake of 0.6 percent of the annual limit on intake
I (ALI) or 12 DAC-hours.

j ALARA (acronym for "as low as is reasonably achievable") means
' making every reasonable effort to maintain exposures to' radiation

as far below the dose limits as is practical consistent with the
purpose for which the licensed activity is undertaken, taking
into account the state of technology, the economics of
improvements in relation to state of technology and the benefits
to the public health and safety, and other societal and
socioeconomic considerations, and in relation to the utilization
of radioactive materials in the public interest.

Annual limit on intake (ALI) means the derived limit for the -

| amount of radioactive material taken into the body of an adult
worker by inhalation or ingestion in a year. ALI is the smaller
value of intake of a given radionuclide in a year by the .

reference' man that would result in a committed effective dose a

equivalent of 5 rems (0.05 SV) or a committed dose equivalent of *

50 rens (0.5 Sv) to any individual organ or tissue. ALI values 4

.
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for intake by ingestion and by inhalation of radionuclides are in
Table 1, Columns 1 and 2 of Appendix B, 10 CFR 20.1001 - 20.2401.

[ Authorized User means an individual who, by virtue of training
'j and experience with radioactive material, has been authorized by

the RSC to possess and use. radioactive material for a giveni

'

purpose. This' individual has ultimate responsibility for the'

,

safe use and handling of radioactive material and for proper
4 precautionary measures to protect himself and others from

unwarranted exposure to radiation. This individual may dictate,

'

such rules, procedures,.or other restrictions as deemed necessary
to effect the use and proper handling of radioactive material.

. Becquerel (see Units of Radioactivity).

Bloassay (radiobioassay) means the determination of kinds,
quantities or' concentrations, and, in some cases, the locations 1

|of radioactive material in the human body, whether by direct>

: ' measurement (in vivo counting) or by analysis and evaluation of
| materials excreted or removed from the human body.

; Co-Authorized User means an individual with adequate radiation
safety training and experience with radioactive materials to

,

j~ qualify as an Authorized User. This individual is specified on
7 an Authorized User's Radiation Authorization and assumes the

responsibilities of the Authorized User in his absence.f

2 - Committed dose equivalent (H ,50) means the dose equivalent toT

./' organs or tissues of reference (T) that will be received from an
intake of radioactive material by an individual during the,

'

50-year period following the intake. Does not include
contributions from external dose.

<

Committed effective dose equivalent ( Hg,5a) is the sum of the1

products of the weighting factors applicable to each of the body
*

organs or tissues that are irradiated and the committed dose i

| equivalent to these organs or tissues, i.e., Hn,3o = EW Hr,50 Does7
not include contributions from external dose.

Contaminated area means any area which is contaminated with4

,

radioactive material to levels in excess of specified values
! which warrant corrective actions.
,

; Controlled area means an area, outside of a restricted areas but
1 inside the site boundary, to which access is limited in order to
! protect individuals against undue risks from exposure to

. radiation or radioactive materials.
'

i* Curie means that amount of radioactive material which
f. disintegrates at the rate of 37 billion atoms per second. See

{, Units of Radioactivity.

9-
f
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Declared pregnant woman means a female radiation worker who has
voluntarily informed her employer, in writing, of her pregnancy
and the estimated date of conception.

is the dose equivalent at a tissue i
Deep-dose equivalent -(Ha) 2) applied to external whole body . , ' 'depth of 1 cm (1000 mg/cm

1exposure.

Derived-air concentration (DAC) means the concentration of a
given radionuclide in air which, if breathed by the reference man
for a working year of 2,000 hours under conditions of light work
(inhalation rate 1.2 cubic meters of air per hour), results in an
intake of one ALI. DAC values are given in Table 1, Column 3, of
Appendix B to 10 CFR 20.1001 - 20.2401. The DAC is determined by
dividing the ALI for any given radionuclide by the volume of air

3breathed by an average worker during a working year (2,400 m ) .

Dose or radiation dose is (1) a generic term that means absorbed
dose, dose equivalent, effective dose equivalent, committed dose
equivalent, committed effective dose equivalent, or total
effective dose equivalent and (2) the amount of energy deposited
in body tissue due to radiation exposure.

Dose eguivalent (H ) is the product of.the absorbed dose in -

7
tissue (rads or grays), quality factor (Q), and all other

'

necessary modifying. factors at the location of interest. The
~

3
units of dose equivalent are the rem and sievert (SV). ;

.

Dosimeter means any personal device used to measure an .

'
individual's exposure to radiation, i.e., TLD badge, film badge,
TLD ring, pocket dosimeter.

Effective dose-equivalent (Hg) is the sum of the products of the
dose equivalent to the organ or tissue (Hr) and the weighting ,

Ifactors (W ) applicable to each of the body organs or tissuesr
that are irradiated, i.e., He = EW H . The units of effective jr7
dose equivalent are the rem or sievert'(SV). 1

Embryo / fetus means the developing human organism from conception
until the time of birth.

Equipment that produces ionizing radiation means any piece of
equipment that contains radioactive material, regardless of
activity, x-ray machine, fluoroscope, particle accelerator or any
similar device that produces ionizing radiation.

Exposure means being exposed to ionizing radiation or to
radioactive material.

.

External dose means that portion of the dose equivalent received ;

from radiation sources outside the body. "1
e 1

'I
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External exposure means the dose of radiation received by an
individual from a source of ionizing radiation outside the body.

Extremity means the hand, elbow, arm below the elbow, foot, knee,*

; or leg below the knee.

'

Eye dose equivalent applies to the external exposure of the lens
of the eye and is taken as the dose equivalent at a tissue depth

2of 0.3 centimeter (300 mg/cm),

Fixed radioactive contamination means radioactive material that
cannot be readily removed from a surface by nondestructive means,
such as casual contact, wiping, brushing or washing.

Gray (see Units of Radiation Dose).

Hazardous materials means those materials designated as hazardous
by the EPA regulations in 40 CFR Part 261 and for local waste
disposals, the State of Nevada or Clark County.

High radiation area means an area, accessible to individuals, in
which radiation levels could result in an individual receiving a
dose equivalent in excess of 0.100 rem (1 mSv) in 1 hour at 30
centimeters from the radiation source or from any surface that.

the radiation penetrates.a

Internal dose means that portion of the dose equivalent received''

from radioactive material taken into the body.

Internal exposure means the dose of radiation r2ceived by the
internal organs of the body from radionuclides ingested, inhaled,
or absorbed into the body.

Ionizing radiation means any radiation capable of displacing
electrons from atoms or molecules, thereby producing ions.

Label means any written, printed, or graphic materials, displayed
on or affixed to containers of hazardous materials.

|
~ Leak test means a nondestructive test in which a wipe is taken !

from the surface (s) of a sealed source or a device in which the |
'

sealed source is permanently or semi-permanently mounted or
stored to determine accumulated radioactive contamination. Leak
tests may be taken by a variety of techniques depending on the
source, radionuclide, method of analysis, mounting, etc.

Licensed material means source material, special nuclear material |
or byproduct material received, possessed, used, transferred or l

disposed of under a general or specific license issued by the,

- NRC. Licensed material does not include naturally occurring
radionuclides and accelerator produced radionuclides. |

: s
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Limits (dose limits) means the permissible upper bounds of
radiation doses.

Lost or' missing radioactive material means radioactive material '' ,
s

whose location is unknown. It includes material that.has been 7<-

shipped but has not reached its destination and whose location ,,!
*

cannot be readily traced in the transportation system. >

Member of the public means an individual in a controlled or
unrestricted area. However, an individual is not a member of the
public-during any period in which the' individual' receives-an
occupational dose.

,

Microcurie means that amount of radioactive material which
disintegrates at the rate of 37 thousand atoms per second.

Millicurie means that' amount of radioactive material which
disintegrates at the rate of 37 million atoms per second.

Minor means an individual less than 18 years of age. ,

' Mixed radioactive waste means radioactive waste-material which
also contains hazardous material. ..

. Monitoring (radiation monitoring, radiation protection -

monitoring) means the measurement of radiation levels, ,'
concentrations, curface area concentrations or quantities of ,

radioactive material and the use of the results of these l
-

'

measurements to evaluate potential exposures and doses. .

,

Occupational-dose means the dose received by an individual in a
restricted area or in the course of employment in which the
individual's assigned duties involve exposure to radiation and to
radioactive material from licensed and unlicensed sources of
radiation, whether in the possession of the licensee or other i

person. Occupational dose does not include dose received from
background radiation, as a patient from medical practices, from
voluntary participation in medical research programs, or as a
member of the general public,

occupational exposure means exposure incurred as a result of an .

individual's employment or duty. |

. Personnel monitoring devices or equipment means devices designed
to be worn by a single individual for the assessment of dose
equivalent such as film badges, thermoluminescent dosimeters
(TLDs), pocket ionization chambers, and personal (" lapel") air
sampling devices.

. ,

Planned special exposure means an infrequent, preplanned exposure*
, ,

to radiation, separate from and in addition to the annual dose
**limits.
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Rad (See Units of Radiation Dose).
Radiation (ionizing radiation) means alpha particles, beta;.

;4 particles, gamma rays, x-rays, neutrons, high-speed electrons,
!* high-speed protons, and other particles capable of producing
F ions. Radiation, as used in this manual, does-not includeA
'

non-ionizing radiation, such as radiowaves or microwaves, or
visible, infrared, or ultraviolet light.

,

Radiation accident / incident means an unforeseen event, either
actual or suspected, involving exposure or contamination of man
or the environment by ionizing radiation and which occurs over a
short period of time, from seconds to several days. Chronic
occupational or.other long-term exposure is not considered
accidental.

Radiation area means an area, accessible-to individuals, in which
radiation levels could result in an individual receiving a dose
equivalent in excess of 0.005 rem (0.05 mSv) in 1 hour at 30
centimeters from the radiation source or from any surface that
the radiation penetrates. I

Radiation Authorization means an authorization for the nonhuman
'

use of radioactive' material issued by the RSC to an individual to
*

receive, possess, store, use, and transfer radioactive material
which is subject to the conditions and limitations specified in

g
; the authorization, this manual and the NRC license.
*

Radiation worker means an individual who, under the supervision*
*

of a Authorized User, performs certain routine duties involving ,

Ithe use of radioactive material or equipment producing ionizing
radiation. These individuals have been trained in the safe use
and handling of radioactive materials, hazards associated with |
exposure to radiation, and precautionary measures to protect -

themselves and others from unwarranted' exposure to-radiation. )

Radioactive contamination means unwanted radioactive material,
either fixed or non-fixed, that is on personnel and/or their
attire and on the surfaces of, or in, equipment and work areas. 1

l
4

Radioactive material means any material which undergoes
spontaneous nuclear disintegration with emission of corpuscular
or electromagnetic radiation. Includes accelerator produced
isotopes, naturally occurring isotopes, special nuclear material, i
byproduct material, source material, and items contaminated with
radioactive material. For transportation purposes, radioactive
material means any material having a specific activity greater
than 0.002 microcuries per gram. l

.

*; Radioactive waste means unwanted radioactive material or
contamination on or of property or items to the extent that,
decontamination is economically unsound; includes waste due to,
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the production, possession and usage of radioactive materials and
surplus radioactive material whose sale, transfer or donation is
prohibited. , ,

t |
iRadioactivity means a natural and spontaneous process by which e

the unstable atoms of an element emit or radiate excess energy l'
from their nuclei and, thus, change (or decay) to atoms of a
different element or to a lower energy state of the same element.

Rem (See Units of Radiation Dose). ;

1

Removable (non-fixed) contamination means radioactive material
that can be readily removed from a surface by nondestructive
means, such as casual contact, wiping, brushing or washing.

Research and development means (1) theoretical analysis,
exploration, or experimentation or (2) the extension of
investigative findings and theories of a scientific or technical |

nature into practical application for experimental and |

demonstration purposes, including the experimental production and
testing of models, devices, equipment, materials and processes.
Does not include the internal or external administration of
byproduct material, or the radiation therefrom, to human beings.

.

Respiratory protective device means an apparatus, such as a "

respirator, used to reduce the individual's intake of airborne
radioactive materials. I

,

.

Restricted area means an area, which is posted, access to which .

*is limited in order to protect individuals against undue risks
from exposure to radiation and radioactive materials. Restricted
area does not include areas used as residential quarters, but
separate rooms in a residential building may be set apart as a
restricted area.

Sanitary severage means a system of public sewers for carrying
off waste water and refuse, but excluding sewage treatment
facilities, septic tanks, and leach fields owned or operated by
the licensee.

Sealed source means any radioactive material that is encased in a
capsule, sealed between layers of nonradioactive material or
firmly fixed to a nonradioactive surface by electroplating or
other means designed to prevent leakage or escape of the
radioactive material under normal and most accidental conditions
related to the use of the source.

Shallow-dose equivalent (Hs) , which applies to the external
exposure of the skin or an extremity, is taken as the dose *

2equivalent at a tissue depth of 0.007 centimeter (7 mg/cm ) ;*
averaged over an area of 1 square centimeter.

*
=
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Slovert-(See Units of Radiation Dose).
Survey means an evaluation of the radiological conditions and,

potential hazards incident to the production, use, transfer,4
* release, disposal, or presence of radioactive material or other
% sources of radiation. When appropriate, such an evaluation

includes a physical survey of the location of radioactive
material and measurements or calculations of levels of radiation,
or concentrations or quantities of radioactive material present.

Total Effective Dose Equivalent (TEDE) means the sum of the
deep-dose equivalent (for external exposures) and the committed
effective dose equivalent (for internal exposures).

Transport index (TI) means the dimensionless number (rounded up
to the first decimal place) placed on the label of a package to
designate the degree of control to be exercised by the carrier
during transportation. The transport index is determined as the
number expressing the maximum radiation level in millirem per
hour at 1. meter from the external surface of the package.

Units of Radiation Dose.

'

Gray (Gy) is the SI unit of absorbed dose for any type of
'

radiation. One gray is equal to an absorbed dose of 1 |

Joule / kilogram (100 rads).

Rad is the special unit of absorbed dose for any type of*

* radiation One rad is equal to an absorbed dose of 100 ergs / gram,
or 0.01 joule / kilogram (0.01 gray).

Rem is the special unit of any of the quantities expressed
as dose equivalent. The dose equivalent in rems is equal to the
absorbed dose in rads multiplied by the quality factor, Q (1 rem
= 0.01 sievert).

Sievert (SV) is the SI unit of any of the quantities
expressed as dose equivalent. The dose equivalent in sieverts is
equal to the absorbed dose in grays multiplied by the quality
factor, Q (1 Sv = 100 rems).

Units of Radioactivity. Radioactivity is expressed in the
special unit of curies (ci) or in the SI unit of becquerels (Bq),
or their multiples, or disintegrations (transformations) per unit
of time.

One becquerel = 1 disintegration per second (s").

* One curie = 3.7 x 10* disintegrations per second

'[ = 3.7 x IO becquerelsN

22.22'x 10 disintegrations per minute. ;
=

,
,.
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Unrestricted area means an area, access to which is neither
limited nor controlled.

v

Very high radiation area means an area, accessible to s
individuals, in which radiation levels could result in an =

individual receiving an absorbed dose in excess of 500 rads (S /
grays) in 1 hour at 1 meter from a radiation source or from any
surface that the radiation penetrates. Note: At very high doses
received at high dose ratos, units of absorbed dose (i.e., rads
and grays) are appropriate, rather than unit of dose equivalent
(i.e., rems and sieverts).
Visitor means an individual requesting access to a controlled,
restricted area where radioactive materials are used or stored
who has not been trained to the level required to permit
unescorted access.

Whole body means, for purposes of external exposure, the head,
trunk, (including male gonads), arms above the elbow, or legs
above the knee.

,

Whole body dose is the sum of the annual deep dose equivalent for
external exposures and the committed effective dose equivalent
for internal exposures. })
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Radiation Exposures As Low As Reasonably
Achievable

8.13 Instruction Concerning Prenatal Radiation Exposure

8.23 Radiation Safety Surveys at Medical Institutions
e

8.25 Air Sampling in the Workplace {
*

w
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and Gamma Radiation

N13.11-1983 Criteria for Testing Personnel Dosimetry
Performance

4

N323-1978 Radiation Protection Instrumentation Test-

and Calibration

DOE /EH-0027 - Department of Energy Standard for the Performance
Testing of Personnel Dosimetry Systems - DOE Laboratory
Accreditation Program for Personnel Dosimetry Systems, December
1986.

DOE /EH-0026 - Handbook for the Department of Energ3 Laboratory i

Accreditation Program for Personnel Dosimetry Systems - DOE |
'

Laboratory Accreditation Program for Personnel Dosimetry Systems,
December 1986.
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