Mr. James D. Berger, Director
Energy/Environment Systems Division JUN 14 1393
Oak Ridge Institute for
Science and Education
Post Office Box 117
Oak Ridge, Tennessee 37831-0117

Dear Mr. Berger:

This letter provides authorization for ORISE to perform the following non-fee
recoverable work (subject to acceptable survey plans):

1) Parform a radiological survey at the Alcoa Building 65 in Cleveland, Ohio.
as per the enclosed RFTA 93-030.

This work should be performed under the Interagency Agreement entitled
"Radiological Evaluation Assistance for Formerly Licensed Sites", FIN A9093.
Funding for this task was previously provided via an executed NRC Form 173.

JRISE should perform the following fee recoverable work (subject to acceptable
survey plans):

!) Perform a radiological survey at the Westinghouse, Large, Pa. site as per
RFIA 93-031.

This work should be performed under the Interagency Agreement entitled
"Radiological Safaty Inspections and Evaluations, License Fee Recoverable”,
FIN AS0/%. Furding for this task was previously provided via an executed NRC
Form 173.

I have aiso enclosed the Survey Plan Approval Form for a survey of "7~
clectre-Optical in Roanoke, Va. and for a survey at the lagoe~- . che
Northeast Ohio Regional Sewer District in Cleveland, Oh.

I7 you have any questions, please give me a call at 201-504-2656.
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REQUEST FOR TECHNICAL ASSISTANCE (RFTA)
INSPECTORS NAME T.C. Johnson TELEPHONE # 301-504-3603
FACILITY NAME AND LOCATION ALCOA, Cleveland, OH

SRS

DOCKET 040-00501 DATE OF REQUEST May 10, 1993 RFTA ¢ L
(LEAVE BLANK)
FEE OR NON-FEE RECOVERABLE Non-Fee Recoverable

DESCRIPTION OF WORK TO BE PERFORMED (INCLUDING SCHEDULE) (USE SEPARATE
SHEET IF NEEDED)

Review ALCOA Building 65 final survey data submitted by ALCOA and
perform confirmatory survey.

FOR CONFIRMATORY SURVEY REQUESTS PLEASE ANSWER THE FOLLOWING:

1. HAS PRELIMINARY INFORMATION BEEN RECEIVED FROM LICENSEE YES —— NO XX
| 1A HAS THIS INFORMATION BEEN REVIEWED BY NRC AND IS IT ACCEPTABLE?
g Final survey data scheduled to be submitted to NRC on June 11, 1993,

(NOTE: ORAU SHOULD BE PROVIDED 30 DAYS TO REVIEW INFORMATION
AND PREPARE FOR SURVEY)
. IS A PRELIMINARY SITE VISIT NEEDED? No WHEN?

. DATES SURVEY PLAN NEEDED Two weeks after submittal of final data
. DATE SURVEY NEEDED Four weeks after submittal of final survey data
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BRANCH CHIEF DATE

MERGENCY AUTHORIZATION (SEE INSPECTION CHAPTER 0312 FOR DEFINITION
OF ACCEPTABLE EMERGENCY REQUESTS)
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Exhibit 1
REQUCST FOR TECHNICAL ASSISTANCE (RFTA)
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INSPECTOR'S NAME .  fhac (.0~ ~p  TELEPHONE ¢ 2y 377- S€o2
FACILITY NAME ANO LOCATION 'r=dishrnre Flechs g lucse PH ~le
OOCKET ' ' %  DATE OF REQUEST 4/ 7,22  RFTA 4 &
i 22 (Lmrjmm‘—L

FEE OR HON-FEE RECOVERABLE _ verouzcabia TAC U 000¢3
PROVIDE APPLICATION DATE (FROM LICENSEE) /., /9.3
PLEASE CHECK  NEW LICENSE AMEN[)HENT o RENEMNL o Ta im0
DESCRIFTION OF WORK TO BE PERFORMED (INCLUDING SCHEDULE) (USE SEPARATE
SHEET 1F NEEDED)
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FOR CONFIRMATORY SURVEY REQUESTS, PLEASE ANSWER THE FOLLOWING:

1. HAS PRELIMINARY [NFORMATION BEEN RECEIVED FROM LICENSEE? YES X NO

A, HAS THIS INFORMATION BEEN REVIEWED BY NRC AND 1S IT ACCEPTABLEY o

YES X NO _
TTTROYED ORR g : DAY : :
AND PREPARE FOR sunvev) - Sum s

2. 1S A PRELIMINARY SITE VISIT NEED m umzm S“‘ﬂ%[ (49 3
3. DATE SURVEY PLAN NEEDED £’.«A—1 -
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. DATE SURYEY NEEDED
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mswz‘t'm*‘“"*“*'

EMERGENCY AUTHORIZATION (SEE INSPECTION CHAPTER 0312 FOR DEFINITION

OF ACCEPTABLE EMERGENCY REQUESTS). EXPLAIN, ON SEPARATE SHEET, THE
JUSTIFICATION FOR THE EMERGENCY REQUEST. *NOTE THAT THE REQUEST CANNOT
BE PROCESSED WITHOUT THIS JUSTIFICATION,
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ORAU CONFIRMATORY RADIOLOGICAL SURVEY PLAN APPROVAL FORM
1. PLEASE ANSWER THE FOLLOWING QUESTIONS. [F THERE ARE ANY PROBLEMS OR

CONCERNS RELATED TO THE SURVEY PLAN PLEASE STATE THEM IN THE AREA
OESIGNATED

NE OHic BE {iowiL EWER DT
NAME/LOCATION OF SITE TO BE SURVEYED Jlmﬂ;;__ﬁ_ag_w“m

_ == SURVEY o4
INSPECTOR M__—S-M\—MMMI_ REGION Ll DATE(S) M_L:_’zﬁ,ﬂ

3

-
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*NO

r—

A) IS THE SCOPE OF THE PROPOSED SURVEY AS PRESENTED IN THE
SURVEY PLAN REASONABLE AND ADEQUATE?

B) IS THE SAMPLING PROPOSED BY ORAU REASONABLE AND
NECESSARY FOR PERFORMANCE OF THE SURVEY?

C) IS THE AMOUNT OF TIME NEEDED TO PERFORM AS STATED IN
THE SURVEY PLAN REASONABLE?

0) IS THE COST ESTIMATE PROVIDED TO PERFORM THE SURVEY
REASONABLE?

E) IS THE PROPOSED TIMING OF THE SURVEY SATISFACTORY?

o Bl BN B Y R N

2. PLEASE EXPLAIN THE ANSWERS WHICH ARE MARKED "NO® IN SECTION 1.

3. 1 CERTIFY THAT I HAVE REVIEWED THE SURVEY PLAN SUBMITTED BY ORAU
AK') THAT THE PLAN IS (CIRCLE ONE)

<:E> ACCEPTABLE AS SUBMITTED.
B. ACCEPTABLE WITH MODIFICATIONS STATED ABOVE,
C. NOT ACCEPTABLE (ORAU MUST RESUBMIT FOR APPROVAL).

INSPECTORW DATE & -~ 93
—_—
SUPERVISOR j//_M d & ATE ¢/, fea

4. HEADQUARFERS APPROVAL 3

TAPM DATE ™ DATE
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Exhibit 3
ORAU CONFIRMATORY RADTOLOGICAL SURVEY PLAN APPROVAL FORM (SPAF)

T, PLEASE ARSWER THE TOVCONTNG QUESTYONST TF TREREXRE ARY PROBLERS
OR CONCERNS ABOUT THE SURVEY PLAN, PLEASE STATE THEM IN THE AREA
DESIGNATED.

NAME/LOCATION OF SITE 10 SE SURVEYED 1l b, ioi.ovicni, iy
ﬁVtY
INSPECYOR \4‘ M gAY RE{‘I'ON ! DAYE( Ty e . 'L ‘]

YES NO*

A) IS THE SCOPE OF THE PROPOSED SURVEY AS PRESENTED [N THE

SURVEY PLAN, REASONABLE AND ADEQUATE? T e

B) 1S THE SAMPLING PROPOSEC SY ORAU REASONABLE ANC
NECESSARY FOR PERFORMANCE OF THE SURVEY?

e ————

C) IS THE AMOUNT OF TIME NEEDED TO PERFORM, AS STATED IN :

THE SURVEY PLAN REASONABLE? — o
D) 1S THE COST ESTIMATE PROVIOED TO PERFORM THE SUKVEY

REASONABLE? W o
£) 1S THE PROPOSED TIMING Cr THE SURVEY SATISFACTORY? N i

T WPEASE EXPLAYN THE ANSWERS THAY ARE MARKED "RO™ N SECTION 1.
USE SEPARATE SHEET IF NECESSARY.
N/A
PLAN SUEMTTTEU BY ORAU

" AND THAT THE PLAN 1S (CIRCLE ONE):
A. ACCEPTABLE AS SUBMITTED.
8. ACCEPTABLE WITH MODIFICATIONS STATED ABOVE.
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Oak Ridge Institute for Science
and Education

Enclosure:
Westinghouse Electric Corporation
Document RS 93-041

ce: (w/o enclosure)
D. Tiktinsky, NMSS
T. Mo, NMSS

bee: (w/o enclosure)

Region I Docket Room (w/ enclosure)
J. Kinneman, RI

M. Roberts, Rl

T. Oberg, RI
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Exhibit 3
ORAU CONFIRMATORY RADIOLOGICAL SURVEY PLAN APPROVAL FORM (SPAF)

1. "PLEASE ANSWER THE FOLLOWING
OR CONCERNS ABOUT THE SURVEY PLAN, PLEASE STATE THEM IN THE AREA
DESIGNATED.

NAME/LOCATION OF SITE TO BE SURVEYED W £5Tia~ HOUSK - Lﬁfw’u-' V)
miéx RUBERTS SURVEY
INSPECTOR(S) ¢. 7402 QEcEQ ¢~ REGION F DATE(S) J-22/F1

YES NO*

A) 1S THE SCOPE OF THE PROPOSED SURVEY AS PRESENTED IN THE x

SURVEY PLAN, REASONABLE AND ADEQUATE? s

B) 1S THE SAMPLING PROPOSED BY ORAU REASONABLE AND
NECESSARY FOR PERFORMANCE OF THE SURVEY?

C) IS THE AMOUNT OF TIME NEEDED TO PERFORM, AS STATED IN
THE SURVEY PLAN REASONABLE?

D) 1S THE COST ESTIMATE PROVIDED TO PERFORM THE SURVEY
REASONABLE?

Ny Y |

E) IS THE PROPOSED TIMING OF THE SURVEY SATISFACTORY?

2. *PLEASE EXPLATN THE ANSWERS THAT ARE MARKED "NO™ IN SECTION 1.~
USE SEPARATE SHEET IF NECESSARY.

o
AND THAT THE PLAN 1S (CIRCLE ONE):

ACCEPTANCE CEAT wum:
@ACCEPTABLE AS SUBMITTED. (g rre

B. ACCEPTABLE WITH MODIFICATIONS STATED ABOVE.
C. NOT ACCEPTABLE (ORAU MUST RESUBMIT FOR APPROVAL).
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November 2, 1993

John D. Kinneman, Chief

Research Development and Decommissioning Section

Division of Radiation Safety and Safeguards

U.S. Nuclear Regulatory Commission |
Region 1 |
475 Allendale Road ‘4
King of Prussia, PA 19406-1415 |

SUBIECT:  DRAFT REPORT—CONFIRMATORY SURVEY OF BUILDINGS §, 5A,
6, 6A, 7, 8, 8A, 9, 11, AND 12, WESTINGHOUSE ELECTRIC
CORPORATION, LARGE, PA [DOCKET NO. 70-997]

Dear Mr, Kinneman:

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute
for Science and Education performed confirmatory surveys at the Westinghouse Large site
during the period of August 30 through September 2, 1993. Enclosed are copies of the subject
document for your review and comment. Any comments you may have will be incorporated into
the final report.

Please direct any questions regarding the survey report to me at (615) 576-3740 or Michele
Landis at (615) 576-2908.

Sincerely,

i W (kg

Eric W. Abelquist

Project Leader
Environmental Survey and
Site Assessment Program

EA:rde

Enclosure

oc: T. Mo, NRC ,NMSS 4E4 M. Landis, ORISE/ESSAP
D. Tiktinsky, NRC/NMSS, 6E6  J. Berger, ORISE/ESSAP
J. Swift, NRC/NMSS, 6H3 PMDA
M. Roberts, NRC/Region | File/233

PO BOX 117, OAK RIDGE. TENNESSEE 37B31 0O

Marogad and aperated by Ook Ridge Aszociated Universities o the 115 Deportmant of Energy
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LABORATORY USE ONLY
REQUEST FOR ANALYSIS TR T—,
Region | Laboratory E01 &=42
“*LE LOCATION (LICENSEE) 4 L‘z P}J LICENSE NO. DOCKET NO.
Wosh aneuye EV Cvp. Mgéf‘mmq : Yge -

A SAMPLES SUBMITTED %‘ gl SNM 95| | 0R0-a0997
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Chief, Effluents Radiation Protection Section BEFORE submitting this form to the Region | Laboratory.
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Chief, Effluents Radiation Protection Section BEFORE submitting this form to the Region | Laboratory,
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UNITED STATcS DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE
RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY

SAMPLE RECORD SHEET SERIAL NO. 15453a
NRC1
FAERRKKE AR ARKRRAR AR R A& Sk rw sk
* NRC MOD NO. -
* ENVIRONMENTAL &
Ehk Ak Ak AR AR A AR AR AR R T R A TRk kR ROUTINE
SAMPLE DATE 15-SEP-1992 SAMPLE SENT 06-0CT-1992 ANALYZED BY: FDH,RLW,
SAMPLE HOUR 1030 MST SAMPLE RECEIVED 14-0CT-1992
ORGANIZATION NRC1 HARDCOPY PRINTOUT 8-FEB-1993 ELECTRONICALLY APPROVED BY: R.L. WILLIAMS
COMMENTS :

NRC1, COLLECTED BY TO, SOIL SAMPLE FROM WESTINGHOUSE, LARGE, PA
$1, SOIL SAMPLE

I50 INST QUANT DATE MIN COUNTS D BKG R BLK RESULTS +/- 15;0%* UNITS
u234,/233 24 1.00E+00 26-JAN-1993 932 2817 16 4 { 5.7 +/- 0.2;0.2 )E -6 UCI/G
U235 24 1.00E+00 26-JAN-1993 932 169 2 1 ( 3.4 +/- 0.3;1.7 )JE -7 UCI/G
U238 24 1.00E+00 26-JAN-1993 932 423 11 1 { 8.4 +/- 0.5;0.5 jJE -7 UCI/G

* ESTIMATED RANDOM UNCERTAINTY REPORTED IS ONE STANDARD DEVIATION, 1S. SMALL NEGATIVE AND OTHER
RESULTS LESS THAN OR EQUAL TO 25 ARE INTERPRETED BY RESL AS INCLUDING "ZERO" OR AS NOT DETECTED.
FOR RESULTS GREATER THAN 2S5 BUT LESS THAN OR EQUAL TC 3S, DETECTION IS QUESTIONABLE. RESULTS
GREATER THAN 35 INDICATE DETECTION. © IS THE ESTIMATED OVERALL UNCERTAINTY.




UNITED STATES DEPARTMENT OF ENERGY e
IDABO OPERATIONS OFFICE PRet
RADIOLOGICAL AND ENVIRONMENTAL SCIENCES LABORATORY 3

SAMPLE REC)JRD SHEET SERIAL NO. 15453A
NRC1
REAK AR KA AR AR R AR AR KRR AR AR
* NRC MOD NO. "
* ENVIRONMENTAL *
HAR R AKX A AR KA XK RE A A KRR X A *X ROUTINE
SAMPLE DATE 15-SEP-13992 SAMPLE SENT 06-0CT-1992 ANALYZED BY: G.MARLETTE, S.GIMPEL
SAMPLE HOUR 1030 MST SAMPLE RECEIVED 14-0CT-1992
ORGANIZATION NRC1 HARDCOPY PRINTOUT 8-FEB-1993 ELECTRONICALLY APPROVED BY: R.L. WILLIAMS
COMMENTS :

NRC1l, COLLECTED BY TO, SOIL SAMPLE FROM WESTINGHOUSE, LARGE, PA
$#1, SOIL SAMPLE

COLLECTION DATE: 15-SEP-1992 ANALYSIS DATE: 04-NOV-19%2 DECAY TIME 50.2 DAYS*

COUNT TIME 406 MIN. DETECTOR NUMBER 1 SAMPLE SIZE B8.24E+01 g
TOTAL GROSS BEKGD MINOR NET ISOTOPE RESULTS +/- 15;0%*
COUNT COUNT COUNT COUNT COUNT
C/M C/M C/M c/M ucCi/g
69 0.17 0.17 CsD137 ( 9 +/- 3; 3 )E -8
512 1.26 0.60 0.66 K 40 ( 5.6 +/- 0.6;0.6 )E -6

* DECAY CORRECTION OF NATURAL CHAIX DAUGHTERS PER LONGEST LIVED PAKRENT

+* ESTIMATED RANDOM UNCERTAINTY REPORTED IS ONE STANDARD DEVIATION, 1S. SMALL NEGATIVE AND OTHER
RESULTS LESS THAN OR EQUAL TO 25 ARE INTERPRETED BY RESL AS INCLUDING "ZERC" OR AS NOT DETECTED.
FOR RESULTS GREATER THAN 2S BUT LESS THAN OR EQUAL TO 35S, DETECTION IS QUESTIONABLE. RESULTS
GREATER THAN 35 INDICATE DETECTION. © IS THE ESTIMATED OVERALL UNCERTAINTY.

B



Uranium Concentration in Soil, pCi/gm

__NRC/RESL~I00__ W/Waltz Mill Lab.

Sample No. 432-5-24 432~5-24 085~5~24

by Alpha Spec Anal
y=p-- (3.4 4/= 0.3)E =1 (2.78 4+/= 1.1)E =1 (3.00 +/~ 0.6)E =1
U=--.8 (8.4 +/- 0.5)E =1 (8.64 +/- 0.8)E -1
U~234/233 (5.7 +/= 0.2)E +0
U-234 (7.60 +/~ 0.26)E+0
U-233 (<1.4 E ~2)



Uranium Concentration in Soil, pCi/am

__NRC/RESL~-I00 _ __W/waltz Mild Lab.

Sample No. 432-5-24 432~5-24 085~5~-24

by Alpha Spec Anal
U-235 (3.4 +/- 0.3)E ~1 (2.78 +/~ 1.1)E -1 (3.00 +/- 0.6)E ~1
U=238 (8.4 +4/- 0.5)E =1 (8.64 +/- 0.8)E -1
U=-234/233 (5.7 +/- 0.2)E +0
U-234 (7.60 +/= 0.26)E+0
U-233 (<1.4 E =2)



Uranium Concentration in Soil, pCi/gm

__NRC/RESL-I00__ W/Waltz Mill Lab.
Sample No. 432~5-24 432-5-24 085-5~24
by Alpha Spec Anal
U-235 (3.4 +/= 0.3)E =1 (2.78 +/~ 1.1)E =1 (3.00 +/- 0.6)E -1
U-238 (8.4 +/~ 0.5)E -1 (B.64 +/~ 0.8)E ~1
U~-234/233 (5.7 +/= 0.2)E +0
U-"34 (7.60 +/= 0.26)E+0

U=233 (<1.4 E ~2)
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MN No. 93-21

U.S. NUCLEAR REGULATORY COMMISSION
REGION I

NOTICE OF LICENSEE MEETING
Name of Licensee: Westinghouse Electric Corporation
Docket No.: 070-00997
Time and Date of Meeting: 9:30 a.m., February 25, 1993
Location of Meeting: Region I Office
Purpose of Meeting: Review Status of Decommissioning of Site at Large, Pennsylvania
NRC Attendees: John D. Kinneman, Section Chief
Mark C. Roberts, Sr. Health Physicist
C. Thor Oberg, Health Physicist
Licensee Attendees: A. Joseph Nardi, Manager, Regulatory Services
Roy G. Kitzer, Radiation Safety Officer

Note: This meeting is open to observation by the public. Attendance by NRC personnel at
this meeting should be made known by 4:30 p.m., on February 24, 1993.

)
C ’ { / £ .y
Prepared By: _| gk A1
C. Thor Obe = "'j '
Health Physicist
w e
Approved By: @Y€ {L;" < SO

((f.;‘/ John D. Kinneman, Chief
Research, Development, and
Decommu **uning Section
Nuclear Materials Safety Branch



Distribution:

James M. Taylor, Executive Director for Operations

Hugh L. Thompson, Jr., Deputy Executive Director for Nuclear Materials Safety,
Safeguards and Operations Support

James Lieberman, Director, Office of Enforcement

Robert M. Bernero, Director, Office of Nuclear Material Safety and Safeguards

Victor McCree, Regional Coordinator, EDO

Richard E. Cunningham, Director, Division of Industrial and Medical Nuclear
Safety, NMSS

John E. Glenn, Chief, Medical, Academic, and Commercial Use Safety Branch, NMSS

Stephen H. Lewis, Sr. Supervisory Enforcement Attorney, OGC
Public Document Room (PDR)

State of Pennsylvania

bec:

RI Docket Room (w/concurrences)
Regional Administrator

Deputy Regional Administrator
Division Directors

Branch Chiefs

Section Chiefs

SLO

Region I Receptionist

PAO

DRMA Files

DRSS Files

Constance Yusko, DRSS

Mark C. Roberts, DRSS

C., Thor Oberg, DRSS
Roselyn Levin, DRMA
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.

The piping, tanks and any contaminated soil removed under this
contract will be packaged under the direction of Westinghouse
personnel. The ultimate transportation and disposal of this
material will be the responsibility of Westinghouse.

Ouring the conduct of this work, the contractor will be required
to permit pedestrian and vehicular access to buildings and
roadways to the greatest extent practical. Although every effort
will be made to minimize any delays due to the need for
westinghouse to perform radiological surveys and determine the
condition of completed work in a specific area, the contractor
should be prepared for such delays to occur.

Westinghouse will pay the fair market value for any contractor
equipment that cannot be released due to radiological

contamination. It is, however, extremely unlikely that such a
condition will occur.

Westinghouse requests that the contractor provide the following
information in response to this request for proposal:

1. A general description of how the drain line and/or tank
removal would be performed.

2. An estimated schedule (assuming no Westinghouse imposed

sequencing or delays) and the estimated manpower levels

assigned to the work over time. The schedule should also

identify any instances where the contractor plans on using

multiple work crews during the work.

The hourly labor rate for each class of employee to be used.

Rates for the equipment to be used.

Availability of work group on site (date).

A cost estimate for the opt'on(s) being bid on.

PELE
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C. Mestinghouse Rules and Practices
Westinghouse will provide the successful crntractor(s) with

specific Westinghouse rules and procedures for working on the
Large site.

1.04 Materials and Services Furnished by Westinghouse

Westinghouse will provide the following materials and services for

the duration of this job:

1) Radiological protection personnel who will monitor the jcb
and provide direction to contractor personnel to assure
radiation safety,

2) Protective clothing to be worn by contractcr personnel during
operations where radiological contamination may occur,

3) All raafation surveys and measurements necessary to assure a
safe working environment,

4) Protective equipment that is unique to working with
radioactive material, including portable ventilation systems,

5) A1l containers necessary to package any contaminated
materials, and

6) A1l transportation of packaged waste materials and tanks.

A1l other materials, services and equipment required shall be

furnished by the contractor.

1.05 Barriers

The contractor shall be required to provide barriers to prevent
unauthorized entry to excavation areas.

1.06 Excavation Under Pavements and Floors
A.  The contractor shall be required to saw cut surfaces to
prevent jagged or rough edges along excavated areas.
Excavate trenches to uniform width. Keep trench widths to
the minimum required for the removal of the pipe unless
otherwide directed by Westinghouse.




1.07

1.08

1.08

B. In all paved or bricked areas, the contractor shall protect
all adjacent floor, roadway or walking areas from damage
during digging operations. In particular, the contractor
shall be especially careful in the bricked floor are of
Building where Westinghouse wants to minimize floor
restoration work.

Storage of Excavated Materials

Stockpile excavated materials acceptable for backfill where
directed by Westinghouse. Place, grade, shape, segregate and
cover stockpiles as directed by Westinghouse.

Existing Utilities

Identify known underground, above ground and aerial utilities.
Stake and flag locations. Hand excavate in the immediate vicinity
of known existing utilities. Maintain and protect existing
utilities during excavation.

shoring and Bracing

Provide materials for shoring and bracing, such as sheet piling,
uprights, stringers, and cross braces, in good serviceable
condition. Maintain a minimum amount of shoring and bracing in
excavations regardless of time period excavations will be open.
Extend shoring and bracing as excavation progresses.

Dewatering
Prevent surface water and subsurface or ground water from flowing

into excavations and from flooding project site and surrounding
area.

Do not allow water to accumulate in excavations. Remove water to
prevent softening of foundation bottoms, undercutting footings,




and soil changn, detrimental to stability of subgrades and
foundations. Provide and maintain pumps, well points, sumps,
suction and discharge lines, and other dewatering system
components necessary to convey water away from excavations,

Any necessary sampling and analysis of water prior to discharge
will be performed by Westinghouse. Water will be discharged only
at the direction of Westinghouse.

Damage to Westinghouse Facilities

Any damage to above-ground or known underground Westinghouse
facilities shall be repaired and restored to original condition at
no cost to Westinghouse. Repairs shall match existing surrounding
areas wherever applicable.

Backfill and Compaction

In general, the material excavated during trenching and other
construction operations shall be used as backfill. Perform the
work as follows:

A. A1l backfill shall be compacted in layers not more than 8
inches in loose depth for material compacted by heavy
compaction equipment, and not more than 4 inches in loose
depth for material compacted by hand-operated tampers. A
minimum of three passes shall be made to compact backfill,

B. Place compacted backfill to the level or elevation directed
by Westinghouse which facilitates subsequent pavement,
concrete, or grass seeding operations.

C. Do not place wet or frozen backfill in trenches. Also, do
not backfill on surfaces that are mucdy, frozen, or contain
frost or ‘ce.

D. As determined by Westinghouse, tests may be required to
ensure that backfill achieves 95 percent maximum density.




1.13

1.14

1.15

E. Place backfill and fi1l materials evenly adjacent to
structures, piping, or conduit to required elevations.
Prevent wedging action of backfill against structures or
displacement of piping or conduit by carrying material
uniformly around structure, piping, or conduit to
approximately same elevation in each 1ift.

Protection of Existing Structures

Existing structures and foundations shall be adequately protected,
braced, underpinned and receive othe- necessary temporary support
while open excavations exist adjacent to or underneath these
facilities.

Covering of Excavations

As directed by Westinghouse during the work, trenches shall be
covered with plywood or steel plates. Plywood shall be used in
pedestrian areas and steel plates shall be used in areas subject
to vehicular traffic,

Pipe Removal Operations

The interior surfaces of the piping is known o be contaminated
with uranium. A mandatory consideration in this job is to ensure
that the piping is removed in such a manner that the uranium is
not spread to other materials or surfaces which will require
further cleanup efforts. Digging in the immediate vicinity of the
pipe will require due care to ensure that the piping is not broken
during the digging phase. For removal, the pipe will have to be
segmented into appropriate lengths necessary to permit removal
without breakage and for packaging in containers for
transportatian. All piping and any contaminated soil will be
placed in appropriate containers and loaded onto transnot
vehicles by the contractor. The containers and the transport
vehicles will be supplied by Westinghouse.
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10.

Select specific locations where soil samples are to be taken
and mark each location, Selection is based on the following
criteria in order:

a) At any location where contaminated soi)l had to be
removed. For large areas (>1m2) select a minimum of
five sample locations per area.

b) At any location where the general gamma survey results
indicated anomalous results,

¢) At any location where there was a particular potential
for pipe leakage to have occurred, such as pipe joints,
severely degraded pipe, or indications which might
indicate that field repairs had been made.

d) At other locations such that {here is not more than 10’
between samples along the length of the original MOL
location.

Conduct and record gamma survey results at a minimum of every
2" of trench length. Include a gamma survey at every
Tocation where a soil sample is to be taken. For large areas
of excavation where contaminated soil had to be removed, make
surveys on a 1' grid system. The integrated count time shall
be at least one half minute at each survey location.

Tak: soil samples at all designated locations. Soil samples
are to be taken by collecting soil from the surface to a
depth of six inches,

Place the soil sample in an appropriate container, seal it,
mark the container with the next sequential sample number and
record the necessary information.

Page 2 - REV 0



11.

12.

13.

14,

15.

Photograph the excavated area.

If available, count each container of soil in the shielded
counter arrangement for five minutes. Record the results.

Upon receipt of all soil analysis data, complete the attached
form requesting authorization to backfill the excavation.

Obtain the necessary authorization from the Project Manager
or his designated alternate.

Authorization to backfill any excavated area where

contaminated soil had to be removed will require the prior
concurrence of the NRC.

Page 3 - REV 0



ey

1) Describe the specific section of the excavation to be backfilled
under this request (include map where possible):

2) Describe results of gamma surveys (attach copies of survey forms
as appropriate):

3) Describe analysis results of soil samples (attach copies of
analysis results as appropriate):

4) Note any special considerations:

Requested by: Date:

- L .- - - R e e A

Authorization to backfill the above described excavation is:
o Approved

S Not Approved

Comments:

Signature: Date:




Describe the specific section of the excavation to be backfilled
under this request (include map where possible):

2) Describe results of gamma surveys (attach copies of survey forms
as appropriate):

3) Describe analysis results of soil samples (attach copies of
analysis results as appropriate):

4) Note any special considerations:

Requested by: Date:

Autherization to backfill the above described excavation is:

STy Approved

oS Not Approved

Comments:

Signature: Date:
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Fast Side

East to west

TOTAL LINEAL FEET (Approximate)
North to south

Fast Side INSIDE 9
East Side INSIDE 5 I
East Side IN/QUT 65.5 |
North Side | IN/OUT 64
North Side | INSIDE 26.5
North Side | INSIDE 18,5
North Side | OUTSIDE 9
North Side | OUTSIDE 57 Jl
Mid Bldg. INSIDE 64 ) ﬂ
Mid/South INSIDE 54
INSIDE 25
South Side | OUTSIDE 55
South Side | IN/OUT 30
Mid Bldg. INSIDE 25
North Side | OUTSIDE 56
North Side | OUTSIDE 179
North Side | IN/OUT 78
North Side | INSIDE 9.5
North Side | INSIDE 3
North Side | INSIDE 8
North Side INSIDE 7 ;i
North Side | OUTSIDE 270
16-A 7 North Side | OUTSIDE 56
16-B 8 North Side | OUTSIDE 16
16~C 8A North Side | OUTSIDE 21
. 16-D 8A North Side | OUTSIDE 10
17 8A North Side | OUTSIDE 53
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M.D.L. TRENCH SOIL SAMPLE INI" DATA

. [ wenais | IonG | BUIDmG | DSIOE/ | TOTAL LDNEAL FEET (Remreinare)
LOCATTON PROXIMITY | OUTSIDE East to west North to south
_—-_--——-—-d-——-p—-—____n—-——--__,-.
. 18 8A West Side INSIDE 167
18-A 8A West Side INSIDE 21
L 18-B 8A West Side INSIDE 18
18-C 8A West Side INSIDE 1
19 GA South Side | oUTSIDE 9.5
20 8A,9 South Side | OUTSIDE 126
21 9 South Side m/our | 14 i
23 9 Mid-Bldg. INSIDE 11
23-A 9 Mid-Bldg. INSIDE 3
23-B 9 Mid Bldg. INSIDE ; 2
23-C 9 Mid Bldg. TNSIDE 4
24 9 Midl Bldg. INSIDE 13
25 7 North Side | OUTSIDE 6
. 26 7 North Side QUTSIDE 6
27 7 North Side | OUTSIDE 4
28 7 North Side | OUTSIDE 20
North Side | OUTSIDE 4
— e——
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MAIN GROUP
DEGS IGNATION

OFFICE, ADMIN, AND PLANT OPERATIONAL AREAS
WHERE HISTORICAL INFO INDICATES THAT NO
RAM HAD EVER BEEN USED OR STORED.

OFFICE, ADMIN, AND PLANT OPERATIONAL AREAS
WHERE HISTORICAL INFO INDICATES THAT ONLY
SEALED RAM SOQURCES WERE USED CR STORED.

CFFICE, ADMIN, AND PLANT OPERATIONAL AREAS
WHERE HISTORICAL INFO INDICATES THAT ONLY
ENCAPSULATED RAM OR SEALED SOURCES, [AND] AREAS
WHERE HISTORICAL INFO IS UNCERTAIN AS TO WHETHER
UNENCAFPSULATED MATERIAL MAY HAVE BEEN UZED.

OFFICE, ADMIN, AND PLANT OPERATIONAL AREAS E
WHERE HISTORICAL INFO INDICATES THAT '
UNENCAPSULATED RAM HAD BEEN USED OR STORED.

DESIGNATED LOCATIONS WHERE FUTURE SURVEYS OR
CONSIDERATIONS WILL DICTATE D&D ACTIONS.

WA a9 e e e e e

AREAS WHERE MEASUREMENT SHOW CONTAnINATION
INTERNAL SURFACES OF VENTILATION SYSTEMS
FLAT BUILDING ROOFS

TRENCHES 2UG TO REMOVE MDL

SITE AREAS EXTERNAL TO BUILDINGS

COLOR
CODE

GREEN

YELLOW

BLUE

RED
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THE POLLONING LOCATIONS WERE [DENTIFIRD BY SELECTED WESTINGROOSE
ENPLOTEES BASKD ON PERSONAL KNOWLEDGR AND RECOLLECTION OF 148
LARGE ACTIVITIES PRON 1361 70 1992. SRR LIST BELOW

LOCATION PLOOR(S) TIPE OF AN ACTIVITIES GROOP  COMNENTS
0
ONENCAP  SEALED  INCIDENTAL NONE
4 BASBMENT I | 1971 BP0
PIRs? I 1 ADNIN OFFICES
SECOND | S ADMIN OFFICES
THIRD I I 1989 PO
S st ! 1P ENE OR/IRRAD OR
SECOND I v ENR OR/IRRAD 0B
TaIRD ! L ENR 0R/1RRAD 0B
rouETd 1 1 !
$& RIRS? I 1 STOREROON
8 PIRST I qv R ASSRABLY
SECOND ! v I
60 FIRS? ! i FURL ASSRNBLY
T MBSt I " TROCKLOCR/VAOLY
SECOND ¥ 3 !
§  FIRS? I i !
SECOND I 1 !
84 RIRST I w 0LD 8P0/P0/CO
SECOND S ?
9 BASEDNEN? I 1 {ii 0L
FIRs? [ 31 EET LAB/NPF/ACT
SECUND ) G )
10 pIgst Sy LIBRARY
SECOND g1 '
TRIRD I 1 !
11 FiRst l ADNIN OFFICES
SECOND I ADKIN OFFICES
THIRD l ADNIN OFFICES
12 [st I Il DEP R CaSK
BYD MAC  FIRS? I 2l FORL FLOW
FIREEALL I FIRETROCK
BACKLOT I 11 LLEN STORAGE
CENTRRLOT HT , [NBODSE IreR
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SOURCE: [4DIVIDOAL CONTACTS WIT@ NESTINGACOSE PERSONNEL WEO WORKED
FOR NESTINGHOOSE DORING TRE NERYA, AND POST-NERVA ERAS
FRON 1961 70 1992, AND BRAINSTORMING NEETINGS AT LARGE ON
FEBROARY 06, 1992, AND JANOARY 13, 1992

ANDY TORK JIN TLANKIGAN
JACK CEAPLA BT RITLER
FRANK PRYINARTY

GEORGR TATSRO

NILY CLEARY

NOTE L: THE PRINCIPLE "BOILDING™ ARKAS WHERE RAX WAS USRD AND
HANDLED, ESPECIALLY ONRNCAPSCLATED, OR POTENTIALLY |,
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IR ,"LND THIRD PLOORS, LND BUILDING
e N,

NOTR 2: THE COLOR CODE SCHEME 7OR YEE BOILDINGS, AND 013iR
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JUN 14 1933

License No. SNM-951 Docket No, 070-00997

Oak Ridge Institute For Science and Environment
ATTN: James Berger, Director

Environmental and Site Assessment Program
P. O. Box 117
Oak Ridge, Tennessee 37831-0117

Dear Mr. Berger:

Subject: REQUEST FOR TECHNICAL ASSISTANCE, CONFIRMATORY SURVEY
BY OAK RIDGE INSTITUTE FOR SCIENCE AND ENVIRONMENT

As we recently discussed, Region I is requesting that the Oak Ridge Institute for Science and
Environment conduct a confirmatory survey at the Westinghouse Electric Corporation, leased
site at Large, Pennsylvania. The licensee has nv«rly completed the necessary remediation
and final survey of the site. They plan to request that NRC terminate License No. SNM-951
and release the site for unrestricted use before the end of September 1993 when their lease
expires,

The lraced sit= at Large, Pennsylvania, has been licensed by the NRC since the early 1970's,
principally for the use of unirradiated, highly enriched uranium. Some byproduct material
was also used. The licensee determined that unirradiated enriched uranium is the major
contaminant remaining, making the most significant isotope from a confirmatory survey
perspective uranium-234. Other materials were used in small quantities or as sealed sources
and their contribution to site contamination is small.

The licensee determined by surveys, sampling and analyses that the underground, monitored
drain line system, used over the years to accept contaminated liquid waste for processing and
subsequent release of cleaned water, was the only significantly contaminated area at the
Large, Pennsylvania, site. This drain line has now been removed and the licensee is
conducting the final survey.

To facilitate your survey and assure that the licensee's surveys are adequate, we request that
you first evaluate the licensee's decontamination efforts, their survey p'ans, and technigues,
as detailed in enclosed reports and other documentation. The documentation provided is not
all available documentation, but does include descriptions of their remediation techniques and
survey and measurement procedures.
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Second, we would appreciate development of a survey plan and cost estimate for the site.
We would be happy to arrange a site visit to facilitate planning for the survey.

Third, we would like to schedule the survey for the summer of 1993 if the licensee's
subimissions are adequate and funding and your schedule allows.

We appreciate your advice and assistance in this matter.

Sincerely yours,
Origina! Signed By
Elizabeth Ullrich

/‘,John D. Kinneman, Chief
Research, Development, and
Decommissioning Section
Division of Radiation Safety
and Safeguards

Enclosures:

Westinghouse Electric Corp. letter dated January 11, 1993

Westinghouse Electric Corp. letter dated February 12, 1993

Westinghouse Electric Corp. letter dated February 24, 1993

Plot Plan, ARRANGEMENT OF BUILDINGS ON LARGE SITE, dated December 21,
1988

5. License Termination Report #002, REMOVAL OF THE MONITORED DRAIN LINE
SYSTEM, including RADIOLOGICAL SURVEY PROCEDURE (Appendix F), dated
November 24, 1992

6. License Termination Report #004, DETERMINATION OF RADIOLOGICAL SURVEY
ACCEPTANCE CRITERIA FOR LICENSE TERMINATION SURVEYS, dated
December 1, 1992

7. License Termination Report #007, DETERMINATION OF SITE BACKGROUND
YALUES FOR RADIOLOGICAL MEASUREMENTS, dated December 18, 1992

8. License Termination Report #009, GENERAL INFORMATION RELATIVE TO
RADIOLOGICAL SURVEYS OF BUILDINGS, dated January 6, 1993

S LN -

¢¢c w/o enclosures:
D. Tiktinsky, NMSS
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bee w/o enclosures:

Region I Docket Room (w/concurrences)
J. Kinneman, Rl

T. Oberg, RI
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 194061415

JUN 221993

Docket No. 070-00997 License No. SNM-951

Westinghouse Electric Corporation

ATTN: Andrew T. Sabo, Director
Environmental and Regulatory Services
Energy Systems Business Unit

Post Office Box 355

Pittsburgh, Pennsylvania 15230

Dear Mr. Sabo:
Subject: Inspection No. 070-00997/92-001

This letter refers to the routine safety inspection conducted by C. T. Oberg of this office on
September 15, 1992, of activities authorized by the above referenced license at Lurge,
Pennsylvania. The areas inspected during the inspection are described in the Region 1
Inspection Report that is enclosed with this letter. Within these areas, the inspection
consisted of selective examinations of procedures and representative records, interviews with
personnel, and observations by the inspector. The results of the inspection were discussed
with you and Mr. J. T. Flanigan at the conclusion of the inspection.

Based on the results of this inspection, no violations were identified.
In accordance with Section 2.790 of the NRC's "Rules Of Practice," Part 2, Titie 10, Code
of Federal Regulations, a copy of this letter and the enclosed report will be placed in the

Public Document Room.

No response to this letter is required. However, should you have any questions, we shall be
pleased to discuss them with you.
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Westinghouse Electric Corporation
Your cooperation with us is appreciated.

Sincerely yours,

John inneman, Chief

. Development and
Decommissioning Section

Division of Radiation Safety
and Safeguards

Enclosure: NRC Region I Inspection Report No. 070-00997/92-001

cC!

Public Document Room (PDR)

MNuclear Safety Information Center (NRIC)
Commonwealth of Pennsylvania

R.G. Kitzer, Jr., Radiation Safety Officer

A. Joseph Nardi, Manager, Regulatory Services
Jumes T. Flanigan, Senior Engineer

bec:

Region I Docket Room (w/ concurrences)

C. T. Oberg, RI




U. S. NUCLEAR REGULATORY COMMISSION
REGION 1
Report No. 070-00997/92-001
Docket No. 070-00997
License No. SNM-951

Priority: 2 Category: A Program Code; 22110

Licensee: Westinghouse Electric Corporation
Post Office Box 355
Pittsbureh. F Ivania 15203
Facility Name: Advanced Energy Systems Division
Inspected At: Large, Pennsylvania

Inspection Conducted:  September 15, 1992

Inspector: . ____f‘ 7 AT SRR L % 9/?j

Déte Signed

gate signcd N e L

C. Thor Oberg,

Approved By:
‘ Decommissioning Section

Inspection Summary:  Routine, unannounced safety inspection conducted on
September 15, 1992 (Report No, 070-00997/92-001).

Areas Inspected: Organization and scope of activities; facilities and the location and removal
of the Monitored Drain Line system; monitoring, sampling, and analytical results;
radioactively contaminated waste and planned disposition; and projected timing for termination
of the license.

Results: No violations or radiological safety concerns were identified.
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W management is working closely with the site personnel to maintain comprehensive
oversight. Each week management personnel meet at the facility with the Radiation
Safety Officer (RSO) and the site Health Physicist (HP) to review the progress of the
operations.

Removal of the Monitored Drain Line System

The probable locations of radioactive contamination within the buildings, based on the
type of licensed materials utilized in the area, are delineated in the enclosed,

"Large Site Historical Review" dated February 6, 1992, that includes a copy of a hand
written plan for the physical close-out survey. The W drawing "Large Site,
Contaminated Waste Line, drawing M - 1" dated February 20, 1992, shows the layout of
the MDL system. A reduced copy of this drawing is enclosed with this report. The
drawing is used by W personnel to identify the MDL sections and for soil sample
locations.

According to the W letter dated August 14, 1991, the MDL system is the only known
system at this site requiring significant decommissioning effort. The analytical report
attached to this letter shows that ten samples of sludge or scrapings from the MDL system
piping each contain EU in excess of appropriate release limits.

W initiated removal of the MDL system in accordance with the enclosed
"SPECIFICATIONS" for "Removal Of The MDL System". During the removal of the
MDL system, radiation monitoring and soil sampling has been conducted in ac” yrdance
with the enclosed W PROCEDURE NUMBER (0] dated April 16, 1992, Revision 0
(enclosed). Attached to this procedure are full size copies of the M - 1 Drawing in four,

8-1/2 in. x 11 in. sections, and a copy of the MDL Trench Soil Sample Index Data.

The MDL piping was removed by excavating and trenching. The pipe was then cut into
sections of reasonable length, removed from the trench and placed into W Model B-25
metal shipping containers. In some locations, the trenches v ere several feet deep,
requiring substantial shoring to inhibit collapse of the trench walls. This was a particular
problem for the removal of piping Sections 20 and 21 going into the holding tank space
beneath Building 9.

The MDL system has been removed and the trenches have been back-filled, with the
exception of: the trench excavated for the removed MDL system pipe Section 5; the
trench and tunnel for removed pipe Section 7 going into Building 6A; the trenches and
tunnels for the removed pipe Sections 9, 13, and the partially removed pipe Section 8§,
and the concrete lined pit (or sump) for the removed holding tank (tank No. 5) outside the
north end (back) of Building 5; The Building 6A MDL piping passes under a seismic
shaker and appears to be buried in the concrete suppon for the shaker. Apparently before
the concrete was poured. the MDL was cut and replaced. with the appropriate
connections, at a lower depth. Due to the ongoing operations in this building and
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hazards associated with open trenches, the licensee decided to tunnel under this building
to remove the piping. The licensee retained the services of consultants with training and
experience in tunneling and shoring operations who trained the contractor personnel and
inspected both the trenching and tunneling operations. For the tunneling operations, the
licensee supplies the workers with protective clothing, gloves, and dust masks. Further,
the licensee is supplying fresh, filtered air into each tunnel. During working hours, the
licensee is also taking daily Breathing Zone Air Samples (BZAS) using low air flow,
personal air samplers at fixed locations inside the tunnels.

As of September 15, 1992, MDL pipe Sections identified as 7, 9, 13, and part of 8 have
been removed and the contractor is working to remove the remaining portions of pipe
Section 8 from the concrete beneath the seismic shaker. The licensee representatives
asked the NRC inspector if it would be acceptable to decontaminate the pipe section in
place instead of removing it from the concrete under the shaker. The inspector agreed
that this was acceptable as long as they could verify that residual radioactive
contamination remaining in piping meet the appropriate release criteria.

The tanks and pipe sections, plus some other items, are stored in an isolated area on a
concrete pad, (beside the site "cell" area) across the site road from the back end (north
side) of Building Nos. 7 and 8. Drums containing soil, sludge, disposable clothing, smail
tools, etc., stored inside the "cells", are awaiting shipment for processing and/or disposal
as waste. 750 gallon holding tank that was removed from the concrete lined pit in back
of Building 5 and the three holding tanks that were removed from the below ground level
holding tank room in Building 9, are staged for final disposition along with the B-25
boxes containing the removed pipe sections.

When the assay results of trench soil samples showed no significant levels of EU or other
radionuchide contamination, the trenches from which the samples were taken were
backfilled and the layers of fill were compacted in accordance with W PROCEDURE
NUMBER 001, The depth from which the pipe sections were removed was marked with
a layer of gravel to identify the pipe line location. Thus, if additional sampling is
necessary the trench could be reopened to the depth of the MDL piping without difficulty.

One trench has remained open because a detectable level of activity was found in soil
samples removed from this location as discussed in the following Section 4. The location
is inside Building No. 5, about 24 feet from the north end of the building along MDL
pipe Section 5. The pipe fitting at this location was a check valve with its upstream
connection made to a deep sink. The check valve allowed the sink to drain to the MDL
but inhibited flow from the MDL to the sink. The MDL piping, valve, and the
connecting drain line from the sink were removed, packaged, and are stored in the B -25
boxes for disposal. The trench will remain open until authorization to backfill is received
from the NRC
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The licensee is accumulating a library of color photographs depicting the MDL removal
operations. In addition, the licensee took photographs of the status of the MDL system
removai on September 15, 1992, and gave these to the NRC Inspector for developing and
printing. The photographs were placed in the docket file.

No safety issues were identified.

Acceptable Residual Radioactivity

The principle radioactive material that was used under License No. SNM-951 at the
Large, Pennsylvania site was enriched uranium (uranium enriched in the U-235 isotope)
that had not been irradiated. Based on this and the results of MDL residues and deposit
analyses, the licensee has established an acceptance level for the release of uranium
contamination in soil of 30 picocuries per gram. The acceptance level for the U-235
isotope is established as 1 picocurie per froun of soil. The limit for the

U-235 is based on the ratio of 30 to | for total uranium to U-235 as was determined by
averaging analytical isotopic alpha and gamma spectrometer results. The average
enrichment percentage was determined to be about 65 percent.

In addition to the above limits, surface contamination release limits were set at:

Average - 5,000 dpm/100 sq. cm. total
Maximum - 15,000 dpm/100 sq. cm. total
Removable - 1,000 dpm/100 sq. cm

The release limit for the net dose rate measured at 1 meter from a surface is:
5 microroentgens per hour net activity.
Personnel Monitoring

Whole body, personnel thermoluminescent dosimetry (TLD) badges are womn by the W
and contractor personnel working on the MDL removal. To date, the highest radiation
level recorded is a 47 millirem, shallow whole body dose, for a quanterly period. The
licensee has installed 150 TLD badges throughout the site for environmental monitoring.
These have not yet been removed and evaluated.

About 100 BZA's, taken at a rate of about 2 each day during tunneling operations, have
been analyzed by the licensee using gas-flow proportional counters, The gross alpha and
beta results obtained by counting the charcoal from the BZAS were also at the
instrument’s MDA levels: 1 to 9 E-12 a-dpm/ml of air and 1 to 10 E-10 b-dpm/ml of
air for 0.4 10 4 E-12 a-pCi/ml of air and 0.4 to 4.5 b-pCi'ml of air).

No safety 1ssues were identified.
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concentration levels. With one exception, the results of the analytical data showed that
the level of U235 contamination in the soi! from the trenches ranged from about 0.25
(+/-50%) to 1.26 (+/-48%) picocuries of U235 per gram of soil (pCi U235/gm). The
exception was the analytical result of soil taken from pipe Section 20 at 122 feet from the
“L" joint to section 19 (from Building 8A) and just before the “L" joint into Section 21
(to Building 9). Because of the difficulties experienced by contractor personnel working
at about a 10 foot depth in this trench, some containination apparently spilled out of the
pipe during the cutting or removal operation. Analytical results of the soil samples

(No. 371 and 372) gave an average concentration of 1.5 (+/-20%) pCi U235/gm. About
3 or 4 inches of dirt from this area was shoveled into a 5 gallon drum and removed from
the trench and the soil in the trench was again sampled and analyzed. The results of
these analyses (sample Nos. 387 and 388) were equivalent to 0.065 and 0.28 pCi
U235/gm of soil respectively. Based on these results, the licensee concluded that all of
the contaminated soil had been removed and was contained in the drum. The drum was
sealed and stored with the other waste materials.

Analytical data for the trench soil from the MDL pipe Section 5 check valve location
Sample No. 85) gave the high concentration of 1.26 pCi U235/gm of soil, On
September 15, 1992, another soil sample was taken at this location. The sample,

No. 432-5-24, was thoroughly mixed and about 1,000 cubic centimeters (c¢) of this
mixture was split between the licensee and the NRC, Region I, for independent
radioassays. Through September 15, 1992, a total of 430 soil and sludge samples from
the W AESD site at Large, Pennsylvania, have been submitted to the W Waltz Mill Site
for radioassay. The licensee has retained duplicates of most of the samples analyzed.
With an assumed ratio of 30 to 1 for U234 in U235, the licensee estimated the range of
U234 contamination in the soil to be from 7.5 to 38 pCi/gm.

The analyses of three sludge samples (Nos, 419 - 421) taken from the concrete retaining
pit behind Building 5 (holding tank pit) averaged about 6.6 pCi U235/gm of sludge with a
maximum of about 9.8 pCi/gm. The sludge was removed from the pit and deposited in
three 55-gallon drums. The drums have been stored with the other waste material for
ultimate disposal.

No safety issues were identified.
Water Sampling

When water accumulated from rain and/or ground water, the trenches were dewatered and
the water was sampled. The water was pumped to above ground retention basins (plastic |
swimming pools) and held for final disposition based on the results of sample analyses.
About 75 water samples, from rain and ground water in trenches and from other MDL
system locations, have been analyzed for gross alpha and beta counting by the licensee
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A 5 milliliter (ml) volume for each sample was evaporated and counted in gas-flow
proportional counters.  The results of these analyses were equivalent to the instrument's
minimum detectable activity (MDA) levels: | to 5 E-7 alpha disintegrations per minute
(a-dpm) and | to 5 E-6 beta dpm (b-dpm). These values are equivalent to 0.4 to 2 E-7
pCi of alpha activity and 0.4 to 2 E-6 pCi of beta activity in the water samples. The
retained water was subsequently pumped into tank trucks and taken off site for disposal
instead of attempting to release it on site.

As of September 15, 1992, about 95 percent of the MDL system has been removed,
packaged in appropriate containers, and staged awaiting shipment for disposal. About 99
percent of the trenches have been backfilled, as is authorized by the analytical results
from soil samples.

No safety issues were identified.
Discovery of Cobalt-60 Wire

While monitoring the MDL pipe sections in Building 5, a reading of 2 to 3 milliroentgens
per hour (mr/hr) was obtained by the licensee on contact with pipe Section 1. When the
piping was cut and removed from the trench, no activity was found in the soil at that
location. The pipe section was cleaned and a radiation level of about 5 mr/hr was
measured from the 250-300 milliliters (ml) of residue. The residue was analyzed and the
activity determined to be Cobalt-60 from a piece of wire containing cobalt-60. The wire
was removed from the residue and retained in storage at the W Waltz Mill Site.
Although byproduct materials including Cobalt-60 have been used at this site, because of
the finding of this wire at a dead end of the system, the licensee cannot explain how the
wire got into the piping. The radiation from this section of piping is the only
significantly high level of radiation measured from the MDL piping system. No other
similar levels of radiation have been identified.

No safety issues were identified.
Radioactive Waste

The licensee anticipates that during October 1992, they will complete the removal of the
MDL system and the packaging of contaminated materials. Contaminated equipment and
other waste materials will be staged for shipment and final disposition. This waste
includes 7 B-25 Boxes containing MDI. system piping and fittings; 4 holding tanks, some
miscellaneous equipment and items; so.. * 55 gallon and § gallon drums of soil; and some
55 gallon drums containing contaminated protective clothing, gloves, small tools, etc.
The licensee plans to ship the accumulated waste materials to the W Systems Engineering
Group (SEG) (Hydro Nuclear) in Tennessee
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At SEG, the metallic waste will be decontaminated, processed by melting, and the billets
possibly returned, sold as scrap, or retained for shielding. The drums containing dry
waste material will be compacted and transferred to Barnwell, South Carolin», [or burial.
Other containers and drums of materials that do not fit the two preceding categories will
be transferred directly to Barnwell for burial.

The licensee will determine to establish the amount of uranium in the waste shipments so
that SEG does not exceed their license limits. The licensee's shipment may have to be
delayed until SEG reduces their uranium inventory, and can accept material again.

No safety issues were identified.
Projected Timing for Termination of the License

The licensee anticipates that they will be able to initiate their final confirmatory survey at
the W, AESD site at Large, Pennsylvania, during October or November of 1992. By
March or April of 1993, the Licensee plans to have their close-out survey completed and
evaluated and all contaminated materials shipped for disposal. A request for an
amendment to terminate License No. SNM-951 will be submitted to Region 1 of the NRC
along with a copy of the confirmatory survey and an NRC Form 314 certifying the
disposition of materials. The site will be made available for the NRC close-out inspection
and surveys. W presumes that this will provide sufficient time for the NRC to complete
their evaluation of the facility, release the site for unrestricted use, and terminate the
license during the calendar year of 1993.

Exit Interview

The inspector reviewed his inspection findings with those individuals identified in

Section | of this report. To the inspector it was apparent that the licensee is making a
sincere and conscientious effort to remove any and all evidence of the use of radioactive
materials, authorized by License No. SNM-951, from the W, AESD, Large, Pennsylvania
site.
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ORISE

July 23, 1993

John D. Kinneman, Chief

Research Development, and
Decommissioning Section

Division of Radiation Safety

and Safeguards

U.S. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, PA 19406-1415

L7 ]

LRIECT:  LICENSE TERMINATION REPORTS #002, #004, #007, AND #009 FOR
WESTINGHOUSE ELECTRIC CORPORATION, LARGE, PA

Dear Mr, Kinneman:

ESSAP has reviewed the subject documents and offers the attached comments for your
consideration. It is anticipated that a site visit will be made in early August. Please direct any
questions you may have to me at (615) 576-2908.

Sincerely,

VNI

Michele R, Landis
MRL:rde
Enclosure

ce: T. Mo, NRC/NMSS, 6H32
D. Tiktinsky, NRC/NMSS, 6H3
J. Swift NRC/NMSS, 6H3
A. Ansari, ESSAP
J. Berger, ESSAP
PMDA, 6E6
File/233
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John D. Kinneman -2 - July 23, 1993

General Comments

In general, the documentation is thorough and complete. Procedures and methods utilized were
adequate and appropriate. The post-remedial action data is accurate, complete and demonstrates

compliance with the guidelines.

In all of the documents, it would be more appropriate to replace the use of "gamma dose rate"

(reported in units of xR/L) with "gamma exposure rate.”

Specific Comments

Document:  License Termination Report #002, REMOVAL OF THE MONITORED DRAIN
LINE SYSTEM, including RADIOLOGICAL SURVEY PROCEDURE
(Appendix F), dated November 24, 1992,

1, Page 4 - ESSAP recommends the use of gamma surface scans for the
identification of areas of elevated direct radiation. The use of only

gamma direct measurements can result in missing "hot spots.”

I

Page § - Will the two pits and the sections of piping abandoned in place be
included in the confirmatory process? If so, it would be useful to

have the radiological survey data for review.
3. Page 6 - Replace "Pcl" with "pCi." |
4, Table 2 - License Termination Report #009 commits to surface area

weighted grid block averaging—the data for this has not been
provided for the five hot spots identified in this table.

5. Appendix F — Page 1 -~ What is the "Survey Plan" indicated in Section 1I. Is an

operational check (i.e., background and source check) to ensure
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correct instrument response performed? If so, how is it

documented in an auditable manner?

How is "anomalous" defined?

Document:  License Termination Report #004, DETERMINATION OF RADIOLOGICAL
SURVEYS, dated December 1, 1992,

l. Page 2 - Item 1 - The reference in Appendix 1 should be the August 1987
version, Item 2 - The exposure rate guideline is in Reference B,

not Reference A,

Document:  License Termination Report #007, DETERMINATION _OF _SITE
BACKGROUND VALUES FOR RADIOLOGICAL MEASUREMENTS, dated
December 18, 1992,

1. Table 1 — The units for beta-gamma "dose" rate should be “mrad/hr" rather

than "mr/hr."

Document:  License Termination Report #009, GENERAL INFORMATION RELATIVE TO
RADIOLOGICAL SURVEYS OF BUILDINGS, dated January 6, 1993.

¥ Table 4 - How are the instruments calibrated? What type(s) of sources are
used? Are operational checks performed? How is this information

documented?
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r A Table 9 - Further details should be provided to evaluate the adequacy of the

following:

(a)

(b)

(c)

(d)

survey methodologies and equipment for:

(1) surface scans

(2) direct measurements

3) surface dose rate measurements

(3)  exposure rate measurements

(4) sample collection

(5)  chain-of-custody

(6)  methods for referencing measurement and sampling

locations
i“strument calibrations and operational checks
radiological analysis procedures for soil samples to include
sample preparations, alpha and gamma spectroscopy (peaks

evaluated), and data manipulation

QA/QC methodologies for field survey activities and the

laboratory performing sample analysis

data presentation and comparison to the guidelines
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MINIMUM DETECTABLE ACTIVITY FOR VARIOUS IMSTRUMENTS
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CALCULATION OF MDA FOR INTRUMENTS

LINE
NUMBER
FROM

TABLE

WIS W

Br

0.917
7.76
0.24

0.213
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-

e
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100
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CALCULATION OF MDA FOR INTRUMENTS

LINE
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15

100
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100
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—
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INSTRUMENT DETECTOR EFFICIENCY CORRECTION
& S/N TYPE FACTOR
LUDLUM 2221 434 cm2 Alpha: 15.7% @€1/4" 6.39
Floor monitor Gas Prop. Beta: 23.2% el/4" 4.31
EBERLINE 100 cm2 Beta: 37.3% 2.68
ESP-2 #1510 Gas FProp. only € Contact
EBERLINE 100 cm2 Alpha: 27.1% 3.69
ESP-2 #1517 Gas Prop. only @ Contact
EBERLINE HP-270C N/A N/A
ESP-2 #1522
EBERLINE GM Pancake Beta: 20.3% 4.93
E-520 #5242
EBERLINE HP-~270 N/A N/A
E-520 #5242
EBERLINE AC=-21 Alpha: 23.4% 4.27
PAC-4G #4478 AC-21B Beta: 38.4% 2.60
(Both @ Contact)
EBERLINE Nal SPA-3 N/A N/A
PRS~1 #346
EBERLINE GM Tube N/A N/A
PRM~7 $#234
EBERLINE Scintillation 19.1 % $.23
ASP~1 #1891
REUTER~-STOKES Pressurized N/A N/A
4L~2088 Ion Chamber
EBERLINE GM Tube Beta: 23.3% 4.11
MS~2 #1848
EBERLINE GM Tube Beta: 17.1% 5.81
BC~4 #808
EBERLINE Scintillation| Alpha: 40.5% 2.47
SAC-4 #1128
EBERLINE Scintillation| Alpha: 32.7 3.06
SAC-4 $263
TENNELEC Gas Alpha: 26.97% 2+70
LB5100 #1 Proportional Beta: 49.64% 2.:0%

)( & AC’,

INSTRUMENT SPECIFICATIONS FOR BACKGROUND DETERMINATIONS (fvft
t“{
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TABLE !

BACKGPOUND RADIATION LEVELS MEASURED FOR VARIOUS INSTRUMENTS

EBERLINE NODEL ESP-2 WITH
100 omd PROBE AREA {MODEL
HP-100A)

LUDLUM PLOOR MONITOR MODEL
239-1F WITH 434 omd PROBE
AHEAR

EBERLINE MODEL PAC-4G WITH
S0 omd PROBE AREA (MODEL
AC-21}

ESERLINE MODEL ASP-1 WITH
5C cm2 PROBE AREA (MODEL
AC-3)

EBERLINE SODEL ESP-2 WITH
109 cm2 PROBE AREA {HODEL
HP-100A)

LUDLUM FLOOR NONITOR MODEL
239-1F WITH 434 om2 PROBE
AREA

EPERLINE MODEL PAC-4G WITH
50 cm2 PRCBE AREA (MODEL
AC-218B)

EBERLINE MODEL E-530 WITH
PANCAKE PROBE OF 15 om2 AREA

EBERLINE MODEL ESP-2 WITH
HP-270 PROBE

EBERLINE MODEL E-520 wiTH
HP-270 PROBE

EBERLINE NODEL PRN-7
MICRO-R SURVEY METER

REUTER-STOKES PRESSURIZED
ION CHAMBER

| |
i RADIATION I SURFACE
L DETECTED !

1
i
\
i
[}
'
'
]
i
\

| TOTAL ALPHA i ALL
t !

i i

| TOTAL ALPHA ¥ ALL
i !

i I

| TOTAL ALPHA | AL
i !

i i

| TOTAL ALPHA | ALL
i i

|

§ TOTAL BETA | ALL-INTERIOR
I { ALL-EXTERIOR
! |

| TOTRL BETA ' hLL

| |

| 1

§ TOTAL BETA i hLL

i !

| !

| TOTAL BETA | ALL- INTERIOR
| | ALL-EXTERIOR
SURPACE DOSE RATE

| BETA/GAMMA ! ALL

i DOSE RATE @ H

i BURPACE !

| BETA/GAMMA i ALL

! DOSE RATE @ i

| SURPACE |

GAMMA DOSE RATE G 1 METER

| GAMMA DOSE { ALL-INTERIOR
| BATE @ im ! ALL-EXTERIOR
| ABOVE SURFACE !
| GAMMA DOSE | ALL-INTERIOR
i RATE @ 1m | ALL-EXTERICR
| ABOVE BURPACE i

i
i
i
|

- -

BATKGROUND
RADIATION
LEVEL

0.917

0.340
0.2113
4417
519.9

401.0

20.27

0.023

0.014

10.63
13.0¢

9.52
10.75

STANDARD
DEVIATION

0.642

0.232

88.8
132 .2
$7.5

3 8e

0. 6867
1.26

0.02%

0.004

. . e e e e e e M e A e e e e —

INITS

COUNTS /MINUTE

TOUNTS /MINUTE

COURTS /1. ™ITE

COMITS / MINUTE

COUNTS /MIRUTE

COUNTS /MINUTE

COUNTS, NINUTE

COUNTS/MINUTE

COUNTS /MINUTE
COUNTS /MINUTE

mr/hr

mr /hy

microR /hr
microl hr

microR/hr
microR/hr




i3

14

15

16

17

TABLE 1 (COfPTINUED!

BACKGROUND RADIATION LEVELS MEASURED FOR VARIOUS INRSTRUMENTS

I
i INSTRUMENT DESCRIPTION
i

| TENNELEC MODEL LB-5100
: EBEFLINE MODEL WS-3
: ESERLINE NODEL BC-4
: TENNELEC HWODEL LB-5100

|
|
!
I
i
|
|
!
i
i
i
|
I
!
|
!
|
i
¥
i
!
i
I
|
t
i
|
I
I
|
|
|

i
i
i
i

- — - -

T p————— Sttt e

RADIATION
DETECTED

REMOVABLE ALPHA
FRENCOVABLE ALPHA
REMOVABLE BETA

REMOWABLE PETA

REMOVABLE BETA

i
|
i

i

ALFHA/BETA SMEAR SURV

i
1
i
i
|
)
i
i
|
i
!
)

i

SURPACE
DESCRIPTION
exs (1)
- ALL

ALL
ALL

ALL

{
i
1
i

i . e e e e e e e -

BACKGROUNRD
BADIATION
LEVEL

0.055

NOTE {1}: These sre typical background radiation levels for these inatruments
based on spproximstely 30 days of daily checks. No specific data is
presented in this report on these measurements

|
i
i
|
!
§
t
+
i
I
!
1
i
i
i
!
|
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STANDARD
DEVIATION

ONITS

COUNTS /MINUTE

CUUNTS /MINUTE

COUNTS /MINUTE

COHTS /MINUTE

COINTS /HINUTE




RS 93-041
Westinghouse Nuclear Manufacturing Box 365
Electric Corporation  Divisions PHIBCH: Pernyivanis 15908005

July 30, 1993

977
70 %
U. S. Nuclear Regulatory Commission, Region |
75 Allendale Road

King ol Prussia, PA 19406-1415
Attention:  Mr. C. T. Oberg

Subject: Submittal of Additional Information Concerning
Termination of License Number SNM-951 (Docket 70-997)

In response to your request, attached is additional information regarding the analytical techmques for
the determination of uranium concentietions by alpha and gamma spectrometry.

If you have any questions concerning the attached information, please contact me at the above address
or by telephone on 412-374-4652 or call Jim Flanigan on 412-374-4651.

Very truly yours,

A Aanager
Regulatory Services
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Enclosures

/17646
AJG 02 1993
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WESTINGHOUSE ELECTRIC CORPORATION
ADVANCED PROGRAMS
ANALYTICAL LABORATORY

Procedure No. A-10

Quality Control in the Analytical Laboratory
1.0 SCOPE

The Quality Control procedure for the Analytical Laboratory is designed to
provide means to measure the characteristics of, and control processes and
measurement equipment to established requirements. The system also provides
criteria for early warning when the process or equipment exhibit bias or
degradation of performance.

The Quality Control program is a key element of the Laboratory Quality
Assurance Program (QAPP-0013).

2.0 SUMMARY

This procedure address the following elements of the overall Quality Control
program:

Operating Procedures and Instructions

Sample Records

Control of Analytical Methods

Performance Checks of Measurement Systems
Review and Analysis of Data and Computations
Training and Qualification

Audits

© © 0 © © © ©

The extent to which the program is applied to specific samples and/or jobs will
be determined primarily by customer stated contractual requirements and by
predetermined laboratory practices.

Procedure A-10 July 1992 Revision 3 Page 1 of 15
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0 References to original data including one or more of charts, printouts,
log book entries or computer disk/tape files.

o Data sheets and calculational sheets (usually part of Analytical
Procedures).

0 Record of review, evaluation and approval of method, results and
calculations.

Records which facilitate tracking and control of a sample in its progress
through the sequence of laboratory process are specified and m-.ntained in
accordance with Analytical Laboratory Procedure No. A-5 and/or specific
Operating Instructions.

The tracking and control of samples shall include:

Analytical Laboratory Numbers (AL#). Each job submitted to the laboratory
shall be assigned a laboratory identification number the "Analytical Service

Request Number® or "AL#." This number is recorded on the Chemical Analysis
Request form. The AL¥ is a unique, sequential number and is used to correlate
all the samples, data, reports, and other documentation associated with a
particular jo.  The final report that is returned to the customer always
references the AL# and all laboratory records and data associated with a job
are filed according to the AL¥. See Procedure No. A-5, Sample Receiving,
Logging, and Data Filing.

Sample Number. Each separately identifiable sample within a job (AL#) is
assigned a sequential sample number. The sample numbers are prefixed with the
last two digits of the year and are sequential starting from one, i.e. 86-103
is the 103rd sample received in the year 1986. The Sample Number will be
recorded on the Analytical Service Request Form and in log books, charts, etc.,
containing data for the sample. Sample identification numbers used by the
customer will be cross referenced to the our internal sample number.

Procedurz A-10 July 1992 Revision 3 Page 3 of 15
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Sample Marking, Laboratory personnel will mark each sample or sample container
with_ its unique sample number when the samples are accepted by the laboratory
and prior to any work being performed on the samples. The sample is marked in
such a way that the marking does not contaminate the sample, that it remains on
or with the samples and remains readable. The identification is usually done
by placing the sample in a sample container and marking the sample container.

Log Books. A1l laboratory work records shall be kept in permanently bound log
books. The log book entries, data charts, printouts and reports for a specific
sample will be identified by the AL# and the sample number to minimize the

possibility for samples or data to be lost or intermixed within or between
Jobs.

3.2.2 Record Retention

Records will be retained in accordance with Operating Instruction 82-3 or
specific customer contractual requirements.

3.3 Contro] of Analytical Methods

The control of analysis methods in the W-AP Analytical Laboratory shall be
based upon:

0 The use, to the extent possible, of written, approved procejures which

are nationally recognized and/or validated by the W-AP Ana'ytical
Laboratory.

o The analysis of one or more (as appropriate) of the following depending
on the timely availability of matrix controls:

NIST certified materials of matching value and matrix;
- Industry acceptable secondary standards;
Preparation and use of synthetic matrix controls;

Procedure A-10 July 1992 Revision 3 Page 4 of 15
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Spiking of unknown and/or reference standard samples when none of
the above is available;

Replicate measurement on standards, controls and/or samples;
Measurement of system blanks, reagents and/or matrix interference
criteria when influencing the accuracy of the calibration range or
resulting in detection limit requirements.

o Participation, to the extent available, in Interlaboratory Analysis
comparison programs.

3.3.1 Seleccion, Review and Approval of Analytical Methods

The Analytical Methods shall be selected and reviewed for technical adequacy
(applicability) by a qualified scientist before approval by management and
distribution for use in the laboratory. Whenever possible nationally
recognized methods such as ASTM, NIOSH, HASEL, etc., shall be adopted and/or
used as the basis for analytical methods. The validity and adequacy of new
procedures shail be established via analysis of appropriate quality control
samples performed under the direct supervision of a qualified scientist.

The laboratory shall maintain a central file and laboratory procedure books in
which all of the current procedures used for repetitive analytical work are
kept. The preparation, control and approval of these procedures is covered by
Analytical Laboratory Procedure No. A-8. Each procedure shall have a unique
number and revision record to avoid the possibility of an incorrect method
being used on a job. The procedures are kept in a Toose leaf notebook so that
new procedures can be added and obsolete ones removed. The notebook contains
only the current procedures. Obsolete procedures are kept in a historical
procedure file. Each analyst in the laboratory has and shall maintain a
procedure book containing the current procedures appropriate for their work.

The controlled analytical procedures assures the customer and management that
all analyses are carried out in a planned and controlled manner so that the
data produced will be valid. The procedures are written in such a manner that

they aid training by providing the technical basis for the procedure as well as
documenting the processes used in the analysis.

Procedure A-10 July 1992 Revision 3 Page 5 of 15
OAO&L 1V PatH:S




R 4 T ———. g v g g et i s

3.3.2 Quality Contro) Samples

The Analytical Laboratory shall characterize and control methods used in
analysis of samples through use of quality control samples. Analytical methods
and procedures used in the laboratory will specify the types of quality control
samples required for that particular analysis. The fraction of the analytical
effort (number of samples) will be determined, 1) by customer contractual
requirements, 2) by the minimum requirements of the specific analytical
procedure and; 3) shall not be less than approximately five (5) percent of the

analytical load for the various categories of analyses performed by the
laboratory.

The quality control sample will include one or more of the following as

specified appropriate Analytical Procedures and in Instrument Operation
Procedures:

0 Duplicate analysis of samples shall be performed.
0 Reagent/process blank samples analyzed along with unknown samples.

0 Spiked samples which are similar to the unknown and contain known

quantity of a standard traceable to NBS or other recognized standards
source.

0 Standard sample which are traceable to NBS or other recognized
standards source. These samples will be used primarily for
characterizing/calibrating instruments and equipment.

The results of analysis of quality control samples shall be recorded and when
requested, reported along with unknown samples. A record of all quality
control samples shall be maintained in a bound notebook or other suitable
hardcopy or electronic media. In addition the results obtained in analysis of
quality control samples shall be recorded and maintained in files associated
with the files containing the original of the procedures to which they apply.

Procedure A-10 July 1992 Revision 3 Page 6 of 15
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Results of quality control samples analyzed in conjunction with calibration and

check of equipment (counters, spectrometers, etc.) shall be recorded in a bound ‘3
notebook or other suitable hardcopy or electronic media which provides a record
of the calibration of the equipment.

Acceptable quality control sample analyses shall agree with the reference
material within a 3s limit  For duplicate determinations, the analyses shall
be acceptable if the 3s limits overlap. Alternately, past history can be

used to establish the acceptible variation in quality control samples through
the use of control charts. When sufficient cata are available, the results of
the analysis of the quality contrel samples shall be plotted on a control chart
reflecting the percent deviation from the mean of identical samples.
Appropriate "warning" and “action® control limits, generally 2s and 3s,
respectively should be established. When measurements fall outside of the
approved control Timits, corrective actions shall be formulated and implemented
by laboratory senior scientist and management.

3.3.3 r] r mple A i r

The W-AES Analytical Laboratory shall participate in appropriate
interlaboratory comparison programs. The information thus obtained may provide
objective measures of the accuracy of results obtained by the analytical
laboratory and/or its personnel, methods and equipment. If the result of
intercomparison analyses exceed the control lTimits for the sample as defined by
the coordinating agency, an investigation shall be conducted and corrective
action will be implemented.

3.4 Performance Checks of Measurement Systems

The Taboratory shall establish or adopt and implement procedures for the use,
calibration check, adjustment, maintenance and control of all measuring and

test equipment. The results of calibration check and/or performance

measurements shall be recorded in appropriate written and/or electronic media \3
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dedicated to the specific measurement system. Control charts with appropriate
control limits (generally 2s and 3s) shall be plotted. The ¢ontrol limits for
"warning” and "action® should be prominently displayed along with instructions
to be followed if the limits are exceeced.

Calibration and/or performance check schedules shall be established for the
various measurement systems used in the laboratory.

3.4.1 Radiation Measurement Systems

The calibration schedule given below assumes that the instrument is being used
to collect data. Calibrations are not required when the instrument is not
being used.

Calibration of Gamma Detectors (See Procedure No. A-521)

Daily Checks - Daily checks of a standard source will be made on each gamma
detector. The data from the daily checks will be entered in a bound logbook
and plotted on a control chart. The control chart will be marked with 2s
warning and 3s action Timits. The 2s limit is used as a warning that something
may be going out of control. If four consecutive counts are within the 3s
Timit but outside the 2s limit then the detector will be considered out of
control. Evaluation and corrective actions will be implemented to correct the
problem. It will be documented in the maintenance log that the detector
performance is back in control. The same action is taken if two consecutive
counts are outside the 3s action limit. No data can be taken from a detector
that is out of control.

Weekly Background Checks - Weekly checks of the background will be made on
each gamma detector using a 4,000 second count. Each background spectrum
will be analyzed for radionuclides. The one sigma percent error for each
radionuclide identified will be observed, and when it is less than 50%, it
will be recorded in the maintenance log book. When the same radionuclide
is detected in two consecutive background counts with an error less than
50%, action will be taken.

Procedure A-10 July 1992 Revision 3 Page 8 of 15
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Six Month Background Checks - Every six months a 60 hour (216,000 seconds)
background count will be made on each detector. This count or a weighted
average of this count with previous counts will be used for background
corrections. These counts will also be used as a basis for what to expect
on the weekly background checks.

Yearly Efficiency Checks - Each gamma detector will have a complete

efficiency check across its useful energy range whenever it is installed
{or after any repairs or modifications are made). Thereafter three energy
peaks will be added or checked annually to assure that the efficiency of
the detector remains constant. A 2s warning and a 3s action limit will be
constructed as soon as the data permits. An efficiency check will also be
made whenever the need is indicated, such as a significant change in the
daily check source that can’t be explained.

Calibration of Alpha Scintillation Counters for Gross Alpha Counts (See
Procedure No. A-523)

Daily Background Checks - A daily background check will be made on each
detector. This check shall be recorded in a bound notebook and plotted on
the Daily Source Check Control Chart.

Daily Source Checks - A daily check will be made using a standard alpha
source. This check shall be recorded in a bound notebook and plotted on a
control chart. The control chart will have 2s warning and 3s action
limits.

Thin Window Flow Proportional Counters for Gross Beta Counts (Procedure
No. A-523)

Daily Background Checks - A daily background check will be made on each
detector. This check shall be recorded in a bound notebook and plotted on
the Daily Source Check Control Chart.
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Calibration of the Liquid Scintillation Counter (See Procedure No. A-531)

Q;ilx_chggﬁz - A counter check will be made each day that a count run is
started on the liquid scintillation counter by counting the three Packard
unquenched standards which were supplied with the instrument. The three
standards check the background and the counting efficiency for tritium and
carbon-14. Instructions for the daily check count are given in Procedure
No. A-53].

3.4.2 Analytical Balances

The Analytical Balance used in the laboratory will be controlled by
Procedure No. A-11 of the Analytical Laboratories. This procedure

requires daily (when in use) calibration checks, semiannual control
checks, and yearly calibration and service checks.

3.4.3 General Chemistry Analytical Instruments

Comparative type analytical instrumentation before or during use. The S
instrument calibration provides the information as to accuracy,
sensitivity and variance or reproducibility.
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The following instrumentation which utilize comparative calibration
methods are under this section:

Instrument

ICP

ICP - Em Spec

Em Spec

X-ray Fluorescence
X-ray - SEM

LIC
L1C

Carbon
Nitrox
Sulfur

pH
** Conductivity
Spectrometer

Comparative Instrumentation

Manufacturer = Ffunction @ Detector
11200 Metals PMT

Fisons Metals PMT
Jarrel]-Ash Metals Photo plates
Ortec Metals Si-Li

Ortec Metals Si-Li

Dionex Anions Conduetivity
Bio Rad Anions Conductivity
Leco Carbon IR sensor
Leco 02, N2 IR sensor
Leco Sulfur Comb/titration
Various pH

YSI mhos

B&L Colormetric PMT

"CALIBRATION BEFORE USE", shall consist of a minimum of three values for
Yinear and four points for second order curve fitting. A blank value is
only required when samples values are BELOW the lowest calibration and/or
control standard. LSFIT type calculation can provide a blank intercept

value,

Control Standards - A minimum of one is required except in those instances
where three independent multi-element matrix calibration standards are
used. Such acceptable standards, but not }imited to, are: NIST low alloy
steel series (#361, 362, 363, 364, 365) or prepared synthetic matrix

standards.
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The use of a mixed matrix standard accounts for interference effects,
calibration accuracy and precision of analysis as determined by mean
variance between certified versus measured value over the calibration

range. The total deviation from certified element is calculated as a mean
average.

synthetic Matrix - Composition is acceptable when a certified matrix
control standard is not available. Such a preparation may use certified
oxides, elemental soluticns and/or spiking of a certified matrix (NIST or
equivalent) with trace level elemental concentrations. Several are
required as identified in the calibration section.

Repeating Frequency - A calibration standard and a contro) standard are to
be repeated at a frequeicy of at least after every tenth (10th) sample
during an analysis sequencas.

Sample Behavior - During analysis, in cases where the sample response is
unusual, these samples are to be spiked and/or diluted to assure 3
accuracy. Spiked addition provides for verification of element identity

and/or recovery. Examination of spectral peaks for spreading, distortion
and/or baseline shifts are indicative of interferences. Such action shall

be initiated by the operator or by the responsible scientist where
appropriate.

Repetitive Values - Computer instrumentation having multiple measurements
per element sequence for standards, controls and samples provides a
statistical determination of the measurement precision. A minirue of
three (3) readings need to be obtained. Typically, these values should be
within 3 times the standard deviation of the particular value or twi.ce the
calibration average deviation whichever is greater. Specifics for each
instrument and/or analysis may vary.

Control Status L2g - A log file, book and/or computer shall be maintained
identifying the AL request number, operator, log book - nage, and the
certified versus measured value where applicable for routine type
analysis.
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3.5 Review and Analysis of Data and Computations

The test observations, analysis data, computations and al) analysis reports
will be subject to review by the analyst and to independent review by a senior
chemist prior to approval of the Chemical Analysis Report.

Prior to requesting approval of a Chemical Analysis Report the analyst will
review the following items for completeness, reasonableness and consistency:

0 Sample log-in, identification and tracking records.

0 Log book entries cross-references, print outs, data sheets and
calculations,

0 Results obtained on quality control samples.

Any recognized discrepancies, anomalies or omissions shall be documented in the
laboratory log book and brought to the attention of a senior chemist and/or
Taboratory management.

Investigation and correction of the recognized discrepancies, anomalies or
omission will be undertaken, as appropriate and with approval, and these
actions shall be documented in the records for the analysis.

Following review and any corrective actions the analyst will sign and/or
initial the Chemical Analysis Report form indicating completion and review of
the work.

An independent review of the analysis data and verification of the computations
shall be performed by a senior scientist or other qualified individual prior to
approval of the Chemical Analysis Report.
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A1l computer programs used in data management, calculations and/or report
generation shall be documented and verified prior to initial use ang after each
modification. The verification process shall include test runs in which the
output of the computer progrum for a given input is compared to *true” values
that are known or determined independently of the computer program.

3.6 Qualification and Training

The qualifications of personnel to perform laboratory assignments which may
effect safety and/or quality of analytical results shall be specified and
documented in appropriate job descriptions. In addition laboratory personnel
shall be trained, under direct supervision of senior laboratory scientists, so
that they obtain and can demonstrate a sound knowledge of the methods,
techniques, measurements and requirements of the procedures and instruction
used in carrying out laboratory assignments. Training shall be conducted and
records of training and qualification shal)l be maintained in accordance with
Procedure No. A-6.

4.0 AUDITS

Planned and periodic internal monitoring and external audits shall be made to
verify implementation of the laboratory’s Quaiity Assurance Program Plan. The
Audits and Internal Monitoring will be carried out in accordance with
Divisional Procedure QMP 18-1.
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WESTINGHOUSE ELECTRIC CORPORATION
ADVANCED ENERGY SYSTEMS DIVISION
TECHNOLOGY DEPARTMENT
ANALYTICAL LABORATORIES

Procedure No. A-529

Separation of Am, Cm, Pu, and U For Alpha Spectrometry

1.0 SCOPE

This procedure covers the determination of transuranic and uranium isotopes in
water samples or in acid "stock solutions" prepared from solid, resin, s ludge,
etc., waste samples.

2.0 SUMMARY

The procedure applies to water samples or acid "stock solutions.* Specific
instructions will be provided for dissolution of samples and preparation of
stock solutions.

An aliquot of the sample is prepared, unseparated, for alpha spectrometry to
estimate the aliquot size to be used in the separations. A Pu separation is
run with a Pu tracer to provide quantitative measurements of the Pu isotopes
present, Wwhen the gross alpha spectrum provides satisfactory resolution of
the peaks, it, plus the plutonium fraction, can be used to perform the
measurements of the Am and Cm. The americium, curium separation is run when
the resolution of the unseparated spectrum is not satisfactory or when
plutonium is not needed. The uranium separation is independent of the other
measurements.

Radiotracers are added to the sample to produce quantitative results. The
tracers added to, and the isotopes determined from, each fraction are:
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4.4 Nitric acid: &M, 3M, 0.5M, and 0.05M.

4.5 Cerium carrier: 50 micrograms Ce/ml, dissolve 0.16 grams of cerous
nitrate in 1 liter water.

4.6 Radiotracers: Radiotracers are identified by the vendor, isotope,
dilution code, and the lab book number/page number where the preparation of

the tracer is recorded.

5.0 GROSS _ALPHA SPECTRUM

This spectrum and the plutunium fraction can be used to make the measurements
as calculated in Section 11.1.

There are three methods for the preparation of a planchet for the gross alpha
spectrometry. The first method is to evaporate an aliquot of the sample
directly onto the stainless steel planchet. This method can not be used when
there is hydrochloric acid present, or when there is a heavy residue produced
on ihe planchet. The second method is to electrodeposite an aliquot of the
sample onto the planchet. Iron is a common interfer ice in this method since
it plates and degrads the resolution of the alpha spectrum. The third method
is to coprecipitate the alpha emitting E\ements along with a cerium carrier.
The precipitate is either collected on a filter or dissolved and
electrodeposited onto a stainless planchet. This methods removes many
interferences such as Ca, S1, A1, Fe, Ni, etc. Uranium is not recovered with
this method.

5.1 Evaporation Method

5.1.1 GEvaporate an aliquot of the sample on a stainless steel or
platinum planchet. The diameter of the deposite should not be greater
than the diameter of the alpha detector. Flame the planchet when dry.
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5.2 Electrodeposition Method
5.2.1 Take an aliquot of the sample and evaporate to near dryness.
5.2.2 Go to Step 9.2 of the Electrodeposition Procedure.
5.3 Cerium Precipitation Method
5.3.1 Transfer an aliguot of the sample into a glass centrifuge cone.
The centrifuge cone must be free of scratches on the inside since MF wil)
be used.
5.3.2 Dilute the sample to about 15 m! with water, add 1/2 ml HC1, and
four drops of Fe carrier. For samples which contain iron, the carrier
may have to be omitted,
5.3.3 Heat to near boiling and add 20% NaOH to precipitate iron
(pH B-9). Add 1/2 ml excess 20% NaOH.
5.3.4 Centrifuge, pour off, and discard the supernate. While the
centrifuge cone is stil] inverted, wash the inside of the cone with water
from a squirt bottle.
5.3.5 Dissolve the precipitate with minimum HNO3 (+HC1 1f necessary)
with high heat. Dilute with water to about 8 m! and add 1 m) of the Ce
carrier. Add 1 ml of 10% hydroxylamine hydrochloride, heat, and place in
a hot water bath for five minutes, then an ice bath for five minutes.
5.3.6 Add 0.5 m] HF, mix., Let stand for five minutes.
5.3.7 Filter with .45 HA filter.
OPTION: This filter may be dried and counted, however the plated sample
will usually produce a better alpha spectrum.
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5.3.8 Dissolve the Ce precipitate off the filter with eight drops
concentrated HC) and eight drops saturated boric acid.

5.3.9 Add 2 m] 4M HC1 - Let stand 15 minutes.
5.3.1C Remove filter and rinse with 2 ml 4M HC).

5.3.17 Add two drops of thymol blue indicator. Add concentrated NH‘OH
dropwise until the color changes to yellow.

5.3.12 Go to Step 9.4 of the Electrodeposition Procedure.

6.0 PLUTONIUM SEPARATION

6.1 Transfer an aliquot of the sample into a beaker and add a known amount of
Pu-242 tracer. Add the Pu-242 tracer to the blank sample also.

6.2 Add 1-2 ml of concentrated HNO3 and take to near dryness on a hot
plate. Remove from the hot plate and allow to cool.

6.3 Repeat Step 6.2,

6.4 Add approximately 2 ml 2M HND3 and 1 ml M NH2HC1 and swirl. Then
transfer the beaker to a hot plate and heat to about 80°C for five minutes.

5.5 lransfer contents to a 15 ml screw cap culture tube and add 2 m)! M

NaNOz, Mix ang allow to stand until gas evolution ceases.

6.6 Extract into 4 ml of 0.5M TTA solution for ten minutes. Allow the phases
to separate and draw off the organic phase with a disposable Pasteur tube and
rubber bulb into a second screw cap culture tube.
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6.7 Repeat the extraction twice, using 2 ml of 0.5M TTA solution. Allow the
phases to separate. Oraw off the organic phase and add to that obtained in

Step 6.6. Discard the agqueous phase after the third extraction.

6.8 Wash the combined organic phases in the second tube with an equal volume

of 1M HNO3 for three minutes. Allow the phases to separate. Transfer the

organic phase to a third culture tube.

6.9 Add 3 ml of 0.5 TTA solution to the second tube and mix for two or three
mi- tes. Allow the phases to separate and add the organic phase to that
obtained in Step 6.8. Discard the agueous phase.

6.10 Extract the plutonium from the TTA into an equal volume of 10M HNO3
for three minutes. Allow the pnases to separate. Oraw off the aqueous phase

and transfer to a clean beaker.
6.17 Repeat Step 6.10 and add the aqueous phase to that obtained in Step 6.10.
6.12 Take the combined aqueous pliases to dryness on a hot plate.

6.13 Add 2 m)l of concentrated HNO3 and approximately 100 mg of NaNOZ
crystals and swirl. Bring to a quick gentle boil on a hot plate and cool.

Avoid prolonged heating.

6.14 Prepare a ) cm column in a disposable Pasteur pipet of BioRad AGIX4
(200-400 mesh) resin. Pretreat the column with 25 m) of 0.4M HC) followed by
25 ml 10M HNOB.

6.15 Transfer the sample to the column. Wash the column with 25 column
volumes of 10M HNO3 followed by 50 column volumes of concentrated HC).
Discard the wash solutions,

6.16 Strip the plutonium into a clean beaker with 50 column voiumes of 0.4M
HC1 strip solutions.
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Go to Step 9.1 of the Electrodeposition Procedure.

7.0 AMERICIUM, CURIUM SEPARATICN

7.1 Transfer an aligquot of the sample into a glass centrifuge cone. The
centrifuge cone must be free of scratches on the inside since HF will be
used. Am-243 tracer may be - if this fraction is to be used for a
quantitative measurement.

7.2 Dilute the sample to about 15 ml with water, 1/2 ml HC1, and four drops
of Fe carrier. For samples «hich contain “-on, the carrier may have to be
omitted.

7.3 Heat to near boiling and add 20% NaOH to precipitate iron (pH 8-9). Add
1/2 ml excess 20% NaOH.

7.4 Centrifuge, pour off and discard the supernate., While the centrifuge
cone is still inverted, wash the inside the cone with water from a squirt
bottle.

7.5 Dissolve the precipitate with minimum HN03 (#HC1 1f necessary) with
high heat. Dilute with water to about 8 ml and add 1 ml of the Ce carrier.
Add 1 ml of 10% hydroxylamine hydrochloride, heat, and place in a hot water
bath for five minutes, then an ice bath for five minutes.

7.6 Add 0.5 ml HF, mix. Let stand for five minutes.

1.7 Filter with .45 HA filter. ODiscard the filtrate.

7.8 Pipet 1 ml of 10M HC]1 and eight drops of saturated boric acid into a

50 m! beaker. Place the filter containing the sample, precipitate side down,

in the acid. Let stand 15 minutes to dissolve the sample off the filter.

7.9 Remove the filter, rinsing it with an addition 1 ml of 10M HC1.
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7.10 Prepare a 2.5 cc resin column in a 5 m1 disposable pipet using BioRad
AG-1x4(200-400mesh) chloride form resin. Rinse the column with S ml of 10M

HCY.

1.11 Transfer the sample to the column - use a long thin pipet and place the
2 ml sample directly onto the resin. Collect the 2ffluent. This is the

americium, curium fraction,

7.12 After the sample has passed through the column, rinse the column with
5 ml of TOM HC1. Add this effluent to the americium, curium fraction.

7.13 Go to Step 9.1 of the Electrodeposition Procedure.

8.0 URANIUM SEPARATION

8.1 Starting with the sample in solution form, take an aliquot and add an
aliguote of standardized U-232 tracer. Run a blank along with the sample
which contains the same U-232 tracer.

B.2 For small samples, dilute to about 10 m) with water.

8.3 Add 0.5 ml of cerium carrier (10 mgs Ce/m)) and 1 m) of 10% hydroxylamine
hydrochloride.

8.4 Heat and add hydrofluoric acid to precipitate cerium.

8.5 Cool in an ice bath for five minutes, and centrifuge. Discard the

precipitate. Filter if necessary.
8.6 Evaporate to dryness and redissolve in 2 m) of 10M HC).

8.7 Prepare a 2.5 cc resin column in a 5 ml disposable pipet using BioRad
AG-1x4(200-400 mesh) chloride form resin. Rinse the column with 10 ml of 10M
HC1.
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8.8 Transfer the sample to the column - use a long thin pipet and place 2 m)
sample directly onto the resin,

8.9 After the sample has passed through the column, rinse the column with
20 ml of 10M HC1. Discard the effluent from the column.

8.10 Add 0.3 m! concentrated HI to 15 m] of 6M HC! and mix. Prepare fresh.

8.11 Rinse the column with the mix of Step 8.10. Discard the effluent.

B.12 Rinse the column with 5 ml of 6M HC1. Discard the effluent.

8.13 Elute the uranium with 15 m) of IM HC). Collect this fraction in a
small beaker.

B8.14 Go to Step 9.) of the Electrodeposition Procedure.

9.0 ELECTRODEPOSITION PROCEDURE

9.1 Add about 1 m)l of concentrated HC) to the samplie off the column and
evaporate to near dryness.

9.2 Take up in 0.5 ml of concentrated HC) and evaporate to dryness.

9.3 Dissolve the sample in about four drops of concentrated HC) and add 4 m)
of 4M HC1. Add “wo drops of thymol blue indicator and add concentrated
ammonium hydrox de dropwise until the color changes to yellow.

9.4 Add 2M HC dropwise to a pink end point.

9.5 Transfer the sample to the electroplating cell and plate for 30 minutes
at 1.5 amps.
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NOTE: Using a Schlumberger-Heath Model SP-27A power supply, the following
settings should give satisfactory electroplating:

¢ Voltage Scale - course 0.5-5
fine about 3/4

e (urrent Scale - course 1.5 amps
fine - adjust to give 1.5 amps on the meter

Other power supplies may be used which provide the required d.c. current.
9.6 At *he end of the 30 minute plating period, add 1 ml of concentrated
ammonium hydroxide and turn off the current after about 20 seconds.

Disassembly the pilating cell, rinse the planchet well with H_0, and flame.

2
Count the sample by alpha spectrometry.

10.0 ALPHA SPECTROMETRY

Count the samples on an alpha spectrometer and sum the counts in the channels
of the tracer peak and the peaks of the isotopes to be measured.

11.0 CALCULATIONS

11.1 Sample Alpha Spectrum Data Reduction

The calculation of the alpha isotopes from the sample alpha spectrum requires
that the Pu-239,240 and the Pu-238 peaks both are present. In addition,
sample and blank plutonium separations (Pu-242 spiked) must be performed.
Refer to Figure 1 for identification of the symbols used in the following
calculations.

11.1.1 Background correct each of the peaks in the blank Pu fraction.
when the net count of a peak is negative, set it equal to zero.
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11.1.2 Calculate the plutonium isotopes from the Pu fraction as follows:

Pu-239,240 = Q*(P9-B9-(P2-B2)*T9/T2)/(P2-82)/V/C
Pu-239,240 (2 sigma) = Q*2*SQR(PI+BI+(P2-B2)*T9/T2)/(P2-B2)/V/C

where:

P9

B9

P2

82
19

T2

is the gross count in the Pu-239,240 peak in the sample Pu
fraction.

is the detect.r background in the Pu-239,240 peak.

is the gre.s count in the Pu-242 (tracer) peak in the sample Pu
fraction.

is the .etector background in the Pu-242 peak.

is the background corrected count in the Pu-239,240 peak in the
blank Pu fraction.

is the background corrected count in the Pu-242 (tracer) peak in
the blank Pu fraction.

is the volume of the sample aliquot which was spiked with the
Pu-242 tracer.

is an activity conversion factor; C = 1 dpm/dpm, C = 2.22
dpm/picocurie, C = 2.22E6 dpm/microcurie, etc.

Pu-238 = Q*(PB-BB-(P2-B2)*T8/T2)/(P2-B2)/V/C
Pu-238(2 sigma) = Q*2*SQR(PB+BB+(P2-B2)*T8/T2)/(P2-B2)/Y/C

where:
P8 1s the gross count in the Pu-238 peak in the sample Pu fraction.
B8 1s the detector background in the Pu-238 peak.
T8 1s the background corrected count in the Pu-238 peak in the blank
Pu fraction.
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11.1.3 Calculate a calibration factor for the samgle alpha spectrum.
K = (Pu-239,240 resul. from “tep 11.1.2)/(69-89)

where:

K 1s the calibration factor in units of (activity per unit of sample
volume)/(net count in the peak of an isotope).

G3 1s the gross count in the Pu-239,240 peak in the sample alpha
spectrum.

11.1.4 Calculate the number of counts due to Pu-238 which are in the
5.5 MeV peak in the sample aipha spectrum.

[ = (G9-89)~(PB-BB)/(P9-B9)
where:

[ 1s the number of counts due to Pu-238 in the sample alpha spectrum
at 5.5 Mev.

117.1.5 Calcylate the Am-241, Cm-243,244, and Cm-242 as follows:

Am-241 = K*(GB-BB-1)
Am-241 (2 Sigma) = K*2*SQR(G8 + BB + 1)

where:

GB s the gross count in the Pu-238 plus Am-24) peak in the sample
alpha spectrum.

Cm-243,244 = K*(G4-B4)
Cm-243,244 (2 Sigma) = K*2*SQR(G4 + B4)
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where:
G4 1s the gross count in the (m-243,244 peak in the sample alpha
spectrum,

B4 1s the detector background in the Cm-242,244 peak.

Cm-242 = K*(G42-B42)
Cm-242 (2 sigma) = K*2*SQR(G42+B42)

where:
G642 1s the gross count in the Cm-242 peak in the sample alpha

spectrum.

B42 1is the detector background in the Cm-242 peak.

11.1.6 Calculate the Pu-242, AM-243, Np-237, U-238, U-235, U-234
activities with the following method. The peaks of these isotopes are
normally very low or not detected. This method corrects for the
continuum of counts, under the peaks, which are the result of higher
energy peaks.

Pu-242 is used for an example in the following. the other isotopes are
calculated in a similar manner.

Pu-242 = K*(G2-N*{A+B)/(N1+N2))
Pu-242 (2 Sigma) = K*2*SQR(G2+N*(A+B)/(N1+N2)

where:

G2 1s the gross count in the Pu-242 peak in the sample alpha spectrum.
N 1s the number of channels in the region of G2.

A is the count in a band of channels on the lower side of the G2
region. (Typically ten channels.)
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N1 1s the number of channels in the A band.

B 1s the count in a band of channels on the higher side of the G2
region.

N2 1s the number of channels in the B band.

11.2 Uranium Fraction Data Reduction

11.2.1 Background correct each of the peaks in the blank U fraction.

when the net count of a peak is negative, set it equal to zero.

11.2.2 The U-233 and U-234 peak regions overlap with 60% of the U-233
counts falling into the U-234 region. Following the calculation of the
U-235 avtivity, the count in the U-234 region is corrected for the
interfererce due to U-233. See Figure 2. Calculate the U-233 activity
as follows

U-233 = Q*(U3-B3-(U2-B2)*T3/72)/0.4/v/C
U-233 (2 sigma) = Q*2*SQR{U3+B3+(U2-82)*T3/72)/0.4/V/C

where:

U3 is the U-233 gross count in the sample uranium fraction.

B3 is the detector background in the U-233 region.

U2 is the U-232 gross count in the sample uranium fraction.

B2 is the detector background in the U-232 region.

T3  1s the background corrected U-233 count in the blank U fraction.
T2 is the background corrected U232 count in the blank U fraction.

0.4 1is the fraction of the U-233 counts which fall in the region
summed .
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Calculate the U-234 activity as follows:

13 = 1.5 *(U3-B3-(U2-B2)*T13/T2)
when 13 1s negative, set it equal to zero.

where:
[3 1s the number of counts due to U-233 in the U-234 region.

U-234 = Q*(U4-BA-13-(U2-B2)*T4/T2)/V/C
U-234 (2 Sigma) = Q*2*SQR(U4+B4+]3+(U2-B2)*T4/T2)/V/C

where .

U4 s the UU-234 gross count in the sample uranium fraction,
B4 1is the detector background in the U-234 regicn.
T4 1is the background corrected U-234 count in the blank U fraction.

11.2.3 U-235 Calculation:

U-235 = Q*(US-BS5-(U2-B2)*T15/T2)/.85/Vv/C
U-235 (2 sigma) = Q*2*SQR(US+B5+(U2-B2)*T5/72)/.85/Vv/C

where:

us is the U-235 gross count in the sample uranium fraction.
BS is the detector background in the U-235 region.
15 is the background corrected U-235 count in the blank U fraction.

0.85 1s the fraction of the U-235 counts which fall into the region
summed .
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11.2.4 U-238 Calculation

U-238 = Q*(UB-BB-(U2-B2)*TB/T2)/V/C
U-238 (2 Sigma) = Q*2*SQR(UB+BB+(U2-B2)*T8/T2)/V/C

where:

UB is the U-23B gross count in the sample uranium fraction.
B8 is the detector background in the U-238 region.

11.2.5 Americium, Curium and Plutonium Fractions Data Reduction

The calculation of the plutonium fraction is covered in Steps 11.1.)
through 11.1.2.

The calculations of the americum,curium fraction are performed in a
similar manner as the plutonium fraction.

12.0 QUALITY CONTROL

Al)l analysis data shall become part of the permanent record and shall be
consistent with the requirements of Procedure No. A-010. Periodic quality
control samples in the form of:

* reagent blanks
¢ spiked samples
e counting efficiency qualifications

shall be performed on a reqular basis to verify the accuracy of the analytical
method at a frequency of not less than one every 20 samples. Periodic
calibration checks of the counting equipment shall be performed per the
requirements of Procedure A-523.
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Figure 2
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CI-86~4 Rev. 3, 6/22/89
Full Radiowclide Analysis of WIFP Samples

Apperdix L
Dissolution of Soil and Sediment Samples

1.0 SCOPE

Mpmmxsmedissolutimofsonmﬂudimunplesmim

have been dried and prepared for analysis. Apperdix F is run on samples
which have not been hamogenized.,

2.0 SUMMARY

A 10 gram aliquot of the sample is dissolved with a hydrofluoric and
nitric acid mixture. The saple is evaporated to dryness ard redissclved

in a nitric and hydrochloric acid mixture, and finally diluted to a 50 ml
stock solution,

3.0 PREPARATION OF STOCK SOLUTION

3.2 Weighmtalo.OgmmaliqwtottrunmlointoaCancmcible
ard heat to 600 C for 1 hour.

3.2 Transfer the sample to a teflon beaker. Add 20 ml concentrated

wm1ommemn3. Heat and concentrate to near
dryness,

3.3 wzommmzomm3mﬂmttoms.

3.4 AddSmlmo:,arﬂLSmletommimnamraatto
redissolve.

3.5 Transfer the solution and any undissolved residue to a glass
beaker. If resicue remains fixed to the bottom of the teflen
bam,addalittluﬂmwmpaloouwithaunmcpauna.
mthuacmmﬂmmmmmlommglmm.
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WESTINGHOUSE ELECTRIC CORPORATION
ADVANCED ENERGY SYSTEMS DIVISION
TECHNOLOGY DEPARTMENT
ANALYTICAL LABORATORIES

Procedure No. A-524

Determination of Sample Activity by Gamma Spectrometry

1.0 SCOPE

This procedure covers the preparation and counting of samples by gamma-ray
spectrometry using the ND-6620 system. Quantitative results are obtained for
the gamma-ray emitting radiconuclides in the sample. Instructions are given
for the preparation of water, soil, smears, planchets, dosimeter wires, and
filters. An outline of the sample counting process 1s included in this
procedure. Detailed instructions for operation of the ND-6620 system and
programs are contained in the manufacturer's manual.

2.0 SUMMARY

2.1 The three gamma detectors connected to the ND-6620 system have been
calibrated for the measurement of the gamma emitting isotopes in seven
standard sample types. A detailed description of the standard sample types
and the method of calibraticon is contained in procedure A-521.

2.2 A sample to be measured must be prepared into one of these seven sample
types to obtain a quantitative result when counted. Samples which cannot be
prepared and counted in a standard type must be treated on an individua)

batis. Samples of resin, smears composities, and dosimeter wires are counted

in this manner. Preparation of these samples and counting instructions are
covered in Section 6.0,
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2.3 The count rate of the sample measurement must be limited to minimize
tiasing the result low due to random coincidence losses. ADC 4 has pulse
pileup correction circuits and can be operated at a higher counting rate than
ADC 1 and 2. The counting rate limits are determined by the percent BUSY
meters located on the ADCs. The limits for the three ADCs are given in
Section 4.0,

2.4 Jobstreams have been established for the setup of the parameters for the
counting of some routine samples, and for the data reduction of all samples
counted. These jobstreams are identified in Section 5.0 when they apply.

3.0 REFERENCES

3.1 Nuclear Data-6600 Data Acquisition and Processing System Operator's
Manual, 07-0084.

3.2 Procedure A-521, calibration of the ND-6620 Gammaray Spectrometer.

4.0 COUNT RATE LIMITS

Count rate 1imits are determined by the percent BUSY meter on the ADC.

4.1 As follows:

ADC # % BUSY Maximum Limit
1 &2 5%
4 10%

£.0 SAMPLE ANALYSIS

5.1 Prepare the sample in the same marner as the standard sample types
gescribed in the following Section & and in Section 3.1 through Section 3.7 of
Procedure A-521, substituting the unknown sample for the related activity
standard.
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5.2 Place the sample at a calibrated position which will not produce an ADC
percent BUSY greater than the following:

Detector # Maximum % BUSY
1 5
2 b
4 10

The calibrated position for each sample type are define in procedure A-52)
calibration of the Gamma-ray Spectrometer.

5.3 Set the Preset Live Time to the number of seconds specified in
Section 6.0 and acquire the spectrum.

5.4 Define Logical Unit #1 with the efficiency file name for the selected
counting geometry. The efficiency file names along with counting geometries
are contained in Procedure A-521.

5.5 Define Logical Unit #10 with the filename which contains the background
correction for the selected counting geometry (see Procedure A-521).

5.6 Run the program PARS and update the following parameters:

ID Sample identification

TY Sample type

GE Counting geometry

QU Sample quantity which will be divided into the measured activity.

SA Sample date used by the software to make the decay ‘rection.

AF  Activity factor. The software calculates the activity in
microcuries; the activity factor is a multiplier used to convert
microcuries to other units.

UA Unit of activity calculated by the activity factor (AF).
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5.7 Analyze the spectrum and print out a report when the count s complete.
The job streams which produce the report are summarized in the following
table. In each case, che number following the W must match the number of the
user; 1, 2, or 4

JOB STREAM

AUTO.W2R Produces an analysis without a background
correction. (No MDA printout)

AUTO . W2RMDA Produces a background corrected report with a MDA
report.
AUTO . W2RWTM Produces a background corrected report with a MDA

report followed by a weighted mean report.

AUTC.DOSEZ Produces a weighted mean report for stainless
steel, colbalt/aluminum, iron, nickel, titanium,
and silver/aluminum dosimeters.

6.0 SAMPLE PREPARATION

The following covers the preparation of specific samples which are routinely
gamma counted in the analytical laboratory.

6.1 Environmental Soil and Silt Samples

¢ [Qry the sample at room temperature or in an oven at about 100°C.

* Break up the dried sample and sieve the sample if necessary to remove
sticks and stones.
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* Fi1) a two ounce can (standard sample type D) and record the net
weight of sample in the can.

¢ Seal the can with epoxy.

¢ Hold the sealed can for two weeks before counting.
Note: The can only needs to be sealed with epoxy and held for two
weeks when the radioactive daughters oy Ra-226 or Th-228 are to be

measured.

6.2 MWater Samples

Water samples can be counted as received, diluted, or concentrated. The
preparation will be determined for each sample by the sensitivity required for
low level samples, or by analyzer count rate limits for high level samrles.

6.2.1 Weir and Environmental Samples. Concentrate ) liter and evaporate onto
a stainless planchet (Standard Sample Type C) and count for 60,000 seconds at
the planchet geometry for the detector being used.

6.2.2 Water Process Samples my be counted in the following standard forms:

* Marinelli beaker geometry (Standard Sample £) and counted
10,000 seconds or longer.

¢ 500-ml, or more, evaporated onto a stainless steel planchet (Standard
Sample C) and counted 10,000 seconds or longer.

£.2.3 Observation Hole Samples:

¢ Count the planchets of 100 mls received from Health Physics at the
contact geometry for 60,000 seconds.
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¢ Count the special 500 ml planchets received from Health Physics at the

contact geometry for 216,000 seconds.

6.3 Dosimeter Wires

Dosimeter wires one inch or less in length are cleaned, weighed, and counted
at no closer than 5 ¢m. The long wires, which have been exposed external to
the pressure vessel, are cut into sections and counted to give a fluence
profile. The section length is specified by the submitter. For dosimeter
wires or foils of such low activity that counting at 5 cm would be
impractical, a special calibration can be performed in accordance with
Procedure A-521, Unless otherwise specified by the submitter, dosimeter wires

and foils are analyzed for dps/mg and decay corrected to a common date and
time for the set,

6.3.1 Preparation of wires and foils one inch or less.

* (lean the sample as needed to obtain the weight of the dosimeter and
remove any surface contamination activity. An acetone wipe is usually
sufficient for clean looking samples and a brief nitric acid leach
followed by water and acetone rinses for contaminated samples.

* Weigh the sample and mount it between polyester tape centered in a
ring as Standard Sample B,

6.3.2 Preparation of long wires. These wires are usually cut into one foot
sections for counting.

¢ Clean the wire by wiping with acetone or alcohol.

¢ Cut the one foot sections starting at the point specified by the
submitter. Give each one foot section a unique sample identification
and record it along with the distance from the starting point.

Procedure A-524 March 1986 Revision O Page 6 of 7

0409L-58F:2
(S3263)



¢ Cut the one foot section into pieces 0.8 inches each.

* Weigh all the 0.8 inch pieces from the one foot section as a qroup.

¢ Mount all the 0.8 inch pieces from the one foot section into a
simulated Sample Type B as follows: Place a ring on a piece of
poiyester tape, sticky side up. Place all the 0.8 inch nieces on the
tape, side by side, forming a square about 0.8 inch x 0.8 inch. Seal
in the pieces with a second piece of polyester tape, sticky side down.

6.4 Sludges, Residues, and Resins Samples

Samples of sludge or resin can be counted wet (as recefved), or ¢cried, as
specified by the submitter. Samples which are counted wet, or as received,
are usually reported as microcuries per cubic centimeter, and dried samples
reported as microcuries per gram.

¢ Transfer 10 cubic centimeters of the sample into a plastic vial used

for Standard Sample A in Procedure A-521. Record the net weight of
the sample.

6.5 Smear Composites

A smear composite of about one to three smears can be mounted in the sample
type B arrangement and counted at one of the Sample Type B geometries. A
large number of smears can be contained in a plastic petri disk cr two ounce
can, as needed, and counted at five or more centimeters. The samole should be
placed so that the distance from the surface of detector to the rid point of
the composite is the sames as the distance for the Sample Type B efficiency
being used.
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License No. SNM-951 Docket No. 070-00997

Oak Ridge Institute For Science and Environment
ATTN: Michelle Landis

Environmental and Site Assessment Program
P. O, Box 117
Oak Ridge, Tennessee 37831-0117

Dear Ms. Landis:

Subject; WESTINGHOUSE ELECTRIC CORPORATION, LARGE, PENNSYLVANIA,
SITE REMEDIAL ACTIONS AND FINAL SURVEY REPORTS

Enclosed are the final survey reports for the Westinghouse Electric Corporation (W) site at
Large, Pennsylvania. These documents are provided to facilitate your preparation for the
performance of a confirmatory radiological survey of this site. The reports are in addition to
those fumished to you with our letter dated June 14, 1993. We are in contact with (W) to
develop the information regarding the site which you requested in your letter dated July 23,

1993,

We request that you develop a survey plan and cost estimate for this site.

We would like to accomplish the survey as soon as possible and so will work with you by
telephone to develop a schedule.

We appreciate your advice and assistance in this matter.
Sincerely yours,

Original Signed By:

John D. Kinneman, Chief
Research, Development, and
Decommissioning Section
Division of Radiation Safety

and Safeguards

OFFICIAL RECORD COPY - S:\PENDING\ORISE-WE.CTO - 08/02/93
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Oak Ridge Institute for Science -2-
and Environment

Enclosures: As stated

cc: (w/o enclosures)
D. Tikinsky, NMSS
T. Mo, NMSS

bee: (w/o enclosures)

Region I Docket Room (w/ concurrences)
J. Kinneman, Rl

C. T. Oberg, RI

DRSS:RI S:RI
 Oberg/smh nneman
¢‘"

g /393 &3 /93
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0,

10,

#001

#0O03

#O05

#006

#OOS

#0O10

#O11

#012

#013

#O14

#015

#016

#017

EVALUATION OF RADIATION DOSIMETERS DISTRIBUTED ON THE
SITE, NOVEMBER 2, 1992

EVALUATION OF PORTIONS OF MONITORED DRAIN LINE SYSTEM
ABANDONED IN PLACE, NOVEMBER 24,1992
FINAL RADIOLOGICAL SURVEY OF INCINERATOR BUILDING,

DECEMBER 7, 1992

FINAL RADIOLOGICAL SURVEY OF PIT BEHIND BUILDING 3,
JANUARY 6, 1993

FINAL RADIOLOGICAL SURVEY OF PIPE CHASE WITHIN BUILDING
NUMBER 9, JANUARY 6, 1993

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. 8, (SURVEY
SECTION 28E), JANUARY 26, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF
BUILDING NO. 7, (SURVEY SECTION 7), JANUARY 29, 1993

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. 7, SECOND
FLOOR, (SURVEY SECTION 28D), FEBRUARY 4, 1993

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. 6A, (SURVEY
SECTION 6), FEBRUARY 9, 1993

FINAL RADIOLOGICAL SURVEY OF THE BASEMENT OF BUILDING
NO. 4, (SURVEY SECTION 14), FEBRUARY 16,1993

FINAL RADIOLOGICAL SURVEY OF THE PIT IN BUILDING NO.9,
(SURVEY SECTION 9), MARCH 10, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF BUILDING
NO. 6, (SURVEY SECTION 4), MARCH 11, 1993
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14

15,

16,

19,

20,

#O1R

#O19

#020

#021

#022

#023

#024

#025

#026

#027

#028

#0029

#030

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. 11, (SURVEY
SECTION 281, MARCH 15, 1993

FINAL RADIOLOGICAL SURVEY OF THE SECOND FLOOR OF
BUILDING NO. 6, (SURVEY SECTION 5), MARCH 15, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF BUILDING
NO. 9, (SURVEY SECTION 10), MARCH 17, 1993

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. 10, (SURVEY
SECTION 28H), MARCH 17, 1993

FINAL RADIOLOGICAL SURVEY OF THE SECOND FLOOR OF
BUILDING NO. 9, (SURVEY SECTION 28G), MARCH 17, 1993

FINAL RADIOLOGICAL SURVEY OF THE SECOND FLOOR OF
BUILDING NO. 5. (SURVEY SECTION 2), MARCH 30, 1993

FINAL RADIOLOGICAL SURVEY OF THE THIRD FLOOR OF
BUILDING NO. 5, (SURVEY SECTION 3), MARCH 31, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST AND SECOND
ELOORS OF BUILDING NO. 4, (SURVEY SECTION 28A), APRIL 1, 1993

FINAL RADIOLOGICAL SURVEY OF BUILDING NO. SA, (SURVEY
SECTION 28C), APRIL 5, 199.

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF BUILDING
NOQ. 12, (SURVEY SECTION 16), APRIL 5, 1993

FINAL RADIOLOGICAL SURVEY OF THE SECOND FLOOR OF
BUILDING NO. 12, (SURVEY SECTION 28L), APRIL 7, 1993

E'NAL RADIOLOGICAL SURVEY OF THE FOURTH FLOOR OF
BUILDING NO. 5, (SURVEY SECTION 28B), APRIL 8, 1993
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27.

28.

30.

|

1)

33.

34,

35

36,

37.

38,

39,

20

#O31

#032

#033

#034

#0135

#0336

#037

#0338

#0309

#O40)

#041

#042

FINAL BUILDING SURVEY OF THE FIRE HALL, (SURVEY SECTION
281), APRIL 8, 1993

FINAL RADIOLOGICAL SURVEY 07 THE SECOND FLOOR OF
BUILDING NO BA, (SURVEY SECTION 28F), APRIL 8, 1993

FINAL RADIOLOGICAL SURVEY OF THE HYDROGEN FACILITY,
(SURVEY SECTION 11), MAY 10, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF BUILDING
NO. 5, (SURVEY SECTION 1), APRIL 20, 1993

FINAL RADIOLOGICAL SURVEY OF THE FIRST FLOOR OF BUILDING
NO. 8A, (SURVEY CECTION 8), MAY 5, 1993

CALIBRATION RECORDS FOR REPORTS USED FOR RADIOLOGICAL
SURVEYS, APRIL 22, 1993

TECHNICAL DESCRIPTION OF INSTRUMENTS USED FOR
RADIOLOGICAL SURVEYS, APRIL 30, 1993

FINAL RADIOLOGICAL SURVEY OF THE BUILDING ROOFS, (SURVEY
SECTION 29), JUNE 1, 1993

FINAL RADIOLOGICAL SURVEY OF THE SITE GROUNDS, (SURVEY
SECTION 30), JUNE 2, 1993

RADIOLOGICAL SURVEY OF STREAMS ADJACENT TO THE SITE,
(SURVEY SECTION 31)

FINAL RADIOLOGICAL SURVEY OF THE STORM DRAIN SYSTEM ON
THE SITE, (SURVEY SECTION 3?2), JUNE 8, 1993

SUMMARY REPORT ON INFORMATION RELEVANT TO
TERMINATION OF LICENSE NUMBER SNM-951, July 9, 1993

Letters, with enclosures, dated January 11, 1992, February 12, February 24,
Apnl 16, April 30, May 14, July 9, and July 20, 1993, from the licensee to the NRC,
Region 1.
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August 19, 1993

John D. Kinneman, Chief

Research Development, and Decommissioning Section
Division of Radiation Safety and Safeguards

U.S. Nuclear Regulatory Commission

Region 1

475 Allendale Road

King of Prussia, PA 19406-1415

SUBJECT: PROPOSED CONFIRMATORY SURVEY PLAN FOR BUILDINGS §, 5A, 6, 6A, 7, 8, 8A,
9, 11, 12 AND THE HYDROGEN FACILITY, WESTINGHOUSE ELECTRIC
CORPORATION, LARGE, PA

Dear Mr. Kinneman:

Enclosed is a4 copy of the subject document for review and comment. ‘The on-site activities are scheduled for
August 30 through September 2, 1993, therefore, please provide comments by August 26, 1993 to ensure meeting
this schedule. The scope of this proposed survey is reduced from that typically associated with the confirmatory
process due to:

a) Survey of the Monitored Drain Line is limited to confirmatory samples analyses because it has
been backfilled and covered with concrete. Any sampling at this time would result in significant
increase in costs.

h) Many of the areas surveyed by the licensee are presently occupied and/or inaccessible to survey
(e.g., new carpeting, equipment, etc.).

¢) The majority of the facility has very low potential for contamination.

Please provide your comments and/or suggestions regarding the content and scope of this survey plan to me at
(615) 576-3740 or Michele Landis at (615) 576-2908,

Sincerely, e
Ee W (hreksun®
Eric W, Abelquist
Project Leader
Environmental Survey and
Site Assessment Program

EA:dc

Enclosure

Be: T. Mo, NRC/NMSS, 4E4 M. Landis, ORISE/ESSAP
D. Tinktinsky, NRC/NMSS, 6H3 J. Berger, ORISE/ESSAP
J. Swift, NRC/NMSS, 6H3 A. Payne. ORISE/ESSAP
M. Roberts, NRC/Region | FMDA, 6E6

ML 10
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PROPOSED CONFIRMATORY SURVEY PLAN
FOR BUILDINGS 5, 5A, 6, 6A, 7, 8, 8A, 9, 11, 12 AND
THE HYDROGEN FACILITY
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

SITE HISTORY AND DESCRIPTION

The Westinghouse Electric Corporation established the Astronuclear Laboratory in 1959 as part
of the NERVA (Nuclear Engine for Rocket Vehicle Application’ program and by late 1961, the
program was moved to the Large Site where operations cont ued until the late 1960’s. By
1972, this work had been completed and the process areas had been decommissioned. The fuel
for this program was highly enriched uranium and this project represents the major use of

radicactive material on the site.

Other programs that used radioactive material at the Large Site included SNAP 23A Isotope
Powered Generation System (encapsulated Sr-90), Artificial Heart-Blood Pump (encapsulated

Pu-238), and Heat Source Demonstration Project (encapsulated Co-60).

During the late 1970's through the 1980’s, use of radioactive material on the site was very
limited. In 1991, the decision was made to terminate the Nuclear Regulatory Commission
(NRC) license (number SNM-951) on the site. Initial decommissioning efforts were directed
towards the removal of the Monitored Drain Line System and this effort was successfully
completed by late 1991, Following removal of the monitored drain line system, the trenches
were backfilled and covered with concrete. Preliminary surveys of the buildings were conducted

in early 1992 and the final survey of the buildings and site grounds was completed in June 1993,

Prepared by the Environmental Survey and Site Assessment Program, Energy/Environment
Systems Division, Oak Ridge Institute for Science and Education, under interagency agreement
(NRC Fin. No. A-9076) between the U.S. Nuclear Regulatory Commission and the U.S.
Department of Energy.
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The Westinghouse Site is locate¢ in Large, Pennsylvania. Pennsylvania State Route 51 runs
along the south side of the site. "'wo streams, Lewis Run and Peters Creek, run along the edge
of the Large Site and join just south of the site. Peters Creek flows northward along the eastern
side of the site. There are two storm sewer outfalls from the site into this creek. Lewis Run
flows eastward along the southern side of the site and one storm sewer outfall from the site
empties into this stream. The site is generally level with a slight downward slope towards Peters
Creek. Behind the buildings is a steep embankment which rises well above the height of all the
buildings.

Buildings 5, SA, 6, 6A, 7, 8, 8A, and 9 are all interconnected and have been used for various
operations throughout their history. The surveyed buildings constitute approximately 25,000 m’?
of floor space and the area of the site grounds included in the survey is approximately
50,000 m’. A storm drain system, consisting of a long catch basin that spans the width of each
building, runs beneath Buildings 5, 6, and 8. Most of the buildings are occupied and not all of

the building areas are accessible to survey.

The Nuclear Regulatory Commission, Region I Office, has requested that the Environmental
Survey and Site Assessment Program (ESSAP) of Oak Ridge Institute for Science and Education
(ORISE) perform an independent confirmatory survey of the Westinghouse Large Site.

OBJECTIVES

The objectives of the confirmatory process are to provide independent document reviews and
radiological data, for use by the NRC in evaluating the adequacy of the licensee's radiological
status report, relative to established guidelines.

RESPONSIBILITY

Work described in this survey plan will be performed under the direction of Michel: Landis,
Project Manager and Eric Abelquist, Project Leader with ESSAP. The cognizant sit: supervisor

has the authority to make appropriate changes to the survey procedures as deeraed necessary.

ro
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After consultation with the NRC site representative, the scope of the survey may be altered

based on findings as the survey progresses.
DOCUMENT REVIEW

ESSAP has reviewed the licensee's radiological survey data. Procedures and methods utilized
by the licensee were reviewed for adequacy and appropriateness. The data were reviewed for

accuracy, completeness and compliance with guidelines.'?

PROCEDURES

Survey activities will be conducted in accordance with the ORISE/ESSAP Survey Procedures
and Quality Assurance Manuals. Specific survey procedures applicable to this survey are listed
on Pages 7-9 of this survey plan. Deviations to the survey plan or procedures will be

documented in the site log book.

SURVEY PROCEDURES: INTERIOR

The major emphasis of this survey will be on remediated areas and the building locations that
have a history of unencapsulated radioactive materials use, Areas where historical information
indicates that only sealed sources or no radioactive material had been used will be surveyed to
a lesser extent. The extent of survey coverage may vary for each location, depending on survey
findings, the licensee's data, and the operational history of the particular area. The remediated
areas include the munitored drain line system, pipe chases in the floor of the first floor level of

Building 9, and a portion of the storm sewer systems located beneath the process buildings.
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Reference Grid

The reference grid systems established by the licensee will be utilized, when appropriate.
Measurement and sampling locations on ungridded surfaces will be referenced using the

licensee's identification system.

Surface Scans

Floor and lower wall surface scans will be performed using Nal scintillation and large-area gas
proportional detectors. Scan of areas not accessible with the large area detectors will be
performed using thin-window GM and ZnS scintillation hand-held detectors. A 100% scan of
the floor and 25-50% scan of the lower wall surfaces in the remediated and unencapsulated
radioactive materials use areas will be performed. Particular attention will be given to cracks
and joints in the floor and walls, ledges, ducts, drains, and other locations where material may
have accumulated. All detectors will be coupled to count rate meters or ratemeter-scalers with
audible indicators. Locations of elevated direct radiation will be identified for further

investigation.

Surface Activity Measurements

Direct measurements for total alpha and beta activity will be performed using ZnS scintillation
and thin-window GM detectors, coupled with portable ratemeter-scalers. The frequency of these
direct measurements in the remediated areas will be approximately one measurement per 30 m’
area. Additional direct measurements will be performed at accessible storm drain catch basins,

pipe chases, and at locations of elevated direct radiation, identified by surface scans.

Smear samples, for determining removable activity levels, will be collected from each direct

measurement location,

Lage, PA - August 19, 1953 4 b \csmap\planabnrge-pa\large. 001
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Exposure Rate Measurements

Background exposure rates will be determined for the building interiors at a minimum of 6
locations of similar construction but without a history of radioactive materials use, using a
pressurized ionization chamber (PIC). A minimum of two exposure rate measurements will be
performed on every floor of each building and at locations of elevated gamma radiation, as

identified by scans.

Miscellaneous Sampling

A minimum of twenty soil samples will be selected at random from the licensee’s archived soil
samples from the monitored drain line system remediation. At least two samples will be selected

from the area where the monitored drain line went uphill and was pressurized,

At least one sediment sample will be collected from a storm drain outfall to one of the two

adjacent streams. Residues may be collected from cracks, ledges, piping, ducts, and drains.

SURVEY PROCEDURES: EXTERIOR

Reference Grid

The reference grid systems established by the licensee will be utilized. Measurement locations

on ungridded surfaces will be referenced to prominent site features or the existing grid.
Surface Scans
Exterior surfaces, including butlding rooftops, will be scanned using Nal scintillation detectors.

Paved surfaces may also be scanned with a large-area gas proportional detector. Locations of

elevated direct radiation will be identified for further investigation.
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Exposure Rate Measurements

Exposure rates at 1 m above surface will be measured at a minimum of six locations using a
PIC.

Soil Sampling

A minimum of six soil samples will be collected from randomly selected outdoor areas,
including the storage area for radioactive waste drums. Background soil samples will be

collected from a minimum of 6 off-site locations within a 0.5 to 10 km radius of the site,

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data will be returned to ORISE's ESSAP laboratory in Oak Ridge. TN for analysis
and interpretation. Direct measurements for surface activity will be converted to units of
disintegrations per minute per 100 em? (dpm/100 ¢m?). Smears will be analyzed for gross alpha
and gross beta activity using a low background gas proportional counter, and the results will be
converted to units of disintegrations per minute per 100 cm’ (dpm/100 cm?). Soil and any
miscellaneous samples will be analyzed by gamma spectrometry and/or alpha spectrometry. The
radionuclides of interest are U-235 and U-238; however, spectra will be reviewed for other
identifiable photopeaks. Gamma spectrometry data will be reported in pCi/g. Exposure rates
will be reported in uR/h. The data generated will be compared with the licensee’s
documentation and NRC guidelines established for release to unrestricted use. Results will be

presented in a report and provided to the NRC,
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GUIDELINES

Thy  imary contaminant of concern for this site is enriched uranium. The applicable NRC

guide... s for uranium surface activity levels are:’

5,000 dpm /100 em’ total, averaged over a | m’ area
15,000 dpm «/100 cm’, total, maximum in a 100 cm® area

1,000 dpm «/100 cm?, removable activity

Enriched uranium emits both alpha and beta radiation in varying proportions depending on the
quantity of U-235 enrichment. Since rough or dirty surfaces may attenuate alpha radiation, both
alpha and beta surface scans and measurements will be performed on the surfaces. The
applicable soil concentration guideline for enriched uranium is 30 pCi/g.' The exposure rate

guideline is § uR/h, above background.’

TENTATIVE SCHEDULE

Measurement and Sampling August 30 - September 2, 1993
Sample Analysis/Interim Rercit September 1993
Draft Report October 1993

LIST OF CURRENT PROCEDURES

Applicable procedures from the ORISE ESSAP Survey Procedures Manual (Revision 7;
May 31, 1992) include:

Section 5.0 Instrument Calibration and Operational Check-Out
5.1  General Information
5.2  Electronic Calibration of Ratemeters
5.3 Gamma Scintillation Detector Check-Out and Cross-Calibration
5.4  Alpha Scintillation Detector Calibration and Check-Out
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Section 6.0

Section 7.0

Section 8.0

Section 9.0

Section 10.0

Section 11.0

Large, PA - August 19, 1993

5.5  GM Detector Calibration and Check-Out

5.6  Proportional Detector Calibration and Check-Out

5.7  Pressurized lonization Chamber Calibration and Check-QOut
5.9  Floor Monitor Check-Out

5.13  Field Measuring Tape Calibration

Site Preparation
6.2  Reference Grid System

Scanning and Measurement Techniques

7.1 Surface Scanning

7.3 Alpha Radiation Measurement

7.4  Beta Radiation Measurement

7.5  Gamma Radiation (Exposure Rate) Measurement

Sampling Procedures

8.1  Surface Soil Sampling

8.2  Subsurface Soil Sampling

8.7  Determination of Removable Activity
8.8  Miscellaneous Sampling

8.9  Sample Identification Labeling

Integrated Survey Procedures
9.1  Background Measurements and Baseline Sampling
9.2  General Survey Approaches and Strategies

Health and Safety Control of Cross Contamination

Quality Assurance and Quality Control
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Applicable procedures from the ORISE/ESSAP Quality Assurance Manual (Revision 6; July 30,
1993) include:

Section 5 Training and Certification

Section 6 Equipment and Instrumentation

Section 7 Quality Control

Section 8 Sample Chain-of-Custody

Section 9 Data Management

Section 10 Data Review and Validation

Section 11 Records Handling and Storage
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APPENDIX A
COST ESTIMATE
PROPOSED CONFIRMATORY SURVEY PLAN
FOR BUILDINGS 8§, 5A, 6, 6A, 7, 8, 8A, 9, 11, 12 AND
THE HYDROGEN FACILITY
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Survey Preparation - $9.4 K

Survey preparation includes the following activities: Document reviews, preliminary site visit,
survey plan, the cost and time estimates, and trip planning and preparation (equipment

calibration and packing).

On-Site Activities - $13.0 K

On-site activities will include 12 man-days at the site performing the following: surface scans,
surface activity measurements, smear sampling, soil and miscellaneous sampling, and exposure
rate measurements. The on-site expenses also include unpacking equipment and logging in

samples upon return to Oak Ridge, TN.

Iravel - $11.6 K
Travel expenses include, transportation to and from the site (airlines, government and rental

vehicles), hotel expenses, and per diem,

Samples Analysis - $5.1 K
Includes analyses of smears for gross alpha and beta activity, and alpha and gamma spectrometry

analysis of soil samples.

Report Preparation - $8.1 K
The report preparation will include the following activities: tabulation of data, illustrations,

writing and reviewing the draft and final reports, word processing and reproduction.

Total Cost Estimate - $47.2 K

Estimates are for survey activities described in this survey plan. Reduction or increase in the
scope of the survey would result in changes in the original estimate in the "on-site activities” and
"sample analysis" categories. Major changes to the scope of the survey, if necessary, will be

made only after consultation with the NRC site representative.
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Docket No. 070-00997 License No. SNM-951

Westinghouse Electric Corporation
ATTN: A. Joseph Nardi

Manager, Regulatory Services
Post Office Box 355
Pittsburgh, Pennsylvaaia 15230

Dear Mr. Nardi:
SUBJECT: Large, Pennsylvania

As we have discussed regarding the Westinghouse, Large, Pennsylvania site, we understand
that 1 i vour intent to: (1) complete the decommissioning and decontamination of that
facility; (2) request that the entire facility be released for unrestricted use; and (3) request
that license SNM-951 be terminated.

The review of your request to release the Large, Pennsylvania site for unrestricted use will
include technical review by NRC staff and confirmatory surveys by an NRC contractor, Oak
Ridge Institute for Science and Environment (ORISE). In accordance with 10 CFR Part 170,
licensing actions and inspections of licenses authorizing decommissioning, decontamination,
reclamation, or site restoratior. activities will be charged the full Nuclear Regulatory
Commission (NRC) cost of such reviews. The costs of the review include both the costs
associated with that survey and the charges for NRC staff time.

The process for conducting a confirmatory survey utilizing ORISE includes: (1) NRC
identification of the need for a contractor survey; (2) ORISE review of relevant
documentation on the site; (3) an ORISE site visit; (4) ORISE preparation of a survey plan;
(5) NRC review, modification (if needed), and approval of the plan; (6) ORISE execution of

the survey and preparation of a draft report, and NRC review and comment; (7) revision and
NRC issuance of the report to the licensee.

During the survey phase, NRC and ORISE are in close contact, so that survey findings can
be quickly evaluated and the survey effort modified, as necessary. The purpose of this
independent survey is to help evaluate whether your survey accurately reflects the conditions

of the facility and to provide additional documentation that the facility meets current criteria
for release for unrestricted use.
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Westinghouse Electric Corporation -2-

The NRC objective is to obtain a satisfactory confirmatory survey at the lowest possible cost.
Your willingness to provide ORISE access to the facility and provide such equipment as may
be required should contribute to a reduction in the billed cost for this work.

We will finalize the schedule for the survey of the Large, Pennsylvania site as soon as we
have negotiated an acceptable survey plan with ORISE.

Your cooperation in this matter is appreciated.

Sincerely,

OWWBy

John D. Kinneman, Chief
Research, Development and
Decommissioning Section
Division of Radiation Safety
and Safeguards
bec:
T Mo, NMSS
D. Tiktinsky, NMSS

DRSS RI S RI
(., Oberg/smh nneman
0872 /93 ux,ﬂm
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August 24, 1993

John D. Kinneman, Chief

Research Development, and
Decommissioning Section

Division of Radiation Safety
and Safeguards

U.S. Nuclear Regulatory Commission

Region |

475 Allendale Road

King of Prussia, PA 19406-1415

SUBJECT: ADDITIONAL COMMENT - LICENSE TERMINATION REPORTS FOR
WESTINGHOUSE ELECTRIC CORPORATION, LARGE, PA

Dear Mr. Kinneman:

ESSAP has reviewed the subject documents and offers the attached information for your
consideration. If you have any questions or comments, please direct them to me at (615) 576-
3740 or Michele Landis at (615) 576-2908.

Smu.rely
I x..\_, Z -y

Eric W, elqunst

Project | Eader
Environmental Survey and
Site Assessment Program

&-nA
&

EWA: ¢
Attachment

¢c: T. Mo, NRC/NMSS, 4E4
D. Tiktinsky, NRC/NMSS, 6H3
J. Swift, NRC/NMSS, 6H3
M. Roberts, NRC/Region |
1. Berger, ORISE/ESSAP
M. Landis, ORISE/ESSAP
PMDA, 656
File/233

“OFFICIAL RECORT COPY
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As described in Appendix A of License Termination Report #042, the licensee provided
information on the manner in which the total alpha and total beta activity were determined:

"This measurement was made by integrating the counts from the Ludlum Floor
Monitor for a period of one minute with the instrument held stationary at the
survey point location.” (p.3)

The active surface area of the detector is reported as 434 cm’, with a beta detection efficiency
of 0.303 counts per disintegration. ESSAP questions the appropriateness of using the described
floor monitor to demonstrate compliance with the maximum allowable contamination guidelines
(i.e., for uranium, 15,000 dpm/100 ¢cm’ applied to an area of not more than 100 ecm?). The
activity of small areas of contamination, i.e., areas less than 100 ¢cm’, may be underestimated
by using the floor monitor to perform direct measurements.

The following hypothetical example is offered for clarification:

Given: Area of contamination = 100 cm?,
Beta background radiation = 1525 cpm,
Gross beta radiation at survey point = 8000 counts, and
Survey location count time = | min

Total beta activity using licensee's calculational model:

dpm _ (8000 - 1525)( 100

) = 4900,
IOOCm‘? 0.303 434

For this example, the actual surface contamination level is underestimated due to the "over-
averaging” effect of the large area detector. The maximum contamination guideline applies to
an area of not more than 100 cm® and averaging the contamination over a larger area is not in
compliance with the surface contamination guidelines. The contamination level in this example
should be calculated (if the floor monitor is to be used to perform direct measurements):

dpm _ [8000 - 1525)<100

= 21,000.
IOOCIH? 0,303 100‘

ESSAP recognizes that the gross beta radiation levels may not have approached the value used
in the above example, However, the calculational model used by the licensee to report total
alpha and total beta activity from floor monitor direct measurements may not reflect the
conditions at the site or demonstrate compliance with the guidelines.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |

475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406

AUG 25 199
License No. SNM-951 Docket No. 070-00997

Oak Ridge Institute for
Science and Education
Environmental Survey and Site
Assessment Program
ATTN: Michele Landis
Project Manager
P. O. Box 117
Oak Ridge, Tennessee 37831-0117

Dear Ms. Landis:

Subject:  Proposed Confirmatory Survey Plan for Westinghouse
Electric Corporation, Large, Pennsylvania

We have reviewed the subject document dated August 19, 1993, and found it to be thorough
and complete. We do, however, have some additional items that we would like incorporated
into the plan. These are as follows:

. Analysis of soil from beneath the pit behind Building No. 5, samples #444 and
#447 (Westinghouse Electric Corporation (W), Large Site Archive Sample
Nos. 92-2B09 and 92-2812), including alpha spectrometry.

2. Analysis of soil from beneath overflow drain line from the pit behind Building
No. 5, sample #468 (W, Large Site Archive Sample No. 92-2842), including
alpha spectrometry.

3. Analysis of MDL soil samples #20-14-20, #169-15-66, #244-16-175,
#388-20-124, and #417-25-04 (W, Large Site Archive Sample Nos.,
respectively, 92-1408, 92-1645, 92-1945, 92-2418, and 92-2653);

4, Collection and analysis of at least one sludge sample from the storm drain
system catch basins (vaults) beneath buildings S, 6, and 8.

. & Collection and analysis of a soil sample from location No. 7 in the east
parking lot area where packaged radioactive waste was staged.

We understand that this will increase the cost of the confirmatory survey, but we believe that
these samples are necessary to assist in the verification of the licensee’s remedial action and

closeout survey. If you are willing to add these items, this letter constitutes our approval and
acceptance of the plan.
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Oak Ridge Institute for
Science and Education
Michele Landis 2

We have informed Westinghouse representatives, that ORISE will conduct the confirmatory
survey between August 30 and September 2, 1993. They will be available to provide
assistance and make available reports, archive samples and information for your use.

M. Roberts and T. Oberg, from this office, will visit the site during the survey.

Thank you for your cooperation and assistance.

Sincerely,

qhn D. Kinneman, Chief
search, Development, and
Decommissioning Section
Division of Radiation Safety
and Safeguards

et

Eric W. Abelquist, ORISE/ESSAP
D. Tinktinsky, NMSS

T. Mo, NMSS

bee:

Region 1 Docket Room
M. C. Roberts, R]

C. T. Oberg, RI
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December 15,

fohn D. Kinneman, Chie

Site Decommuissioning Section

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region |

175 Allendale Road

of Prussia, PA 1940¢

FINAL REPORT—CONFIRMATORY SURVEY OF BUILDINGS 5, 5A,
6, 6A, 7, 8, 8A, 9, 11, AND 12, WESTINGHOUSE ELECTRI(
CORPORATION, LARGE, PA [DOCKET NO. 70-997]

n‘j'r 2 iy *y
MEi i1l
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November 23, 1943

John D. Kinneman, Chief
Site Decommissioning Section

Division of Radiation Safety and Safeguards

U.S. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, PA 19406-1415

SUBJECT:

FINAL REPORT-—-CONFIRMATORY SURVEY OF BUILDINGS 5§, 5A,

6, 6A, 7, 8, 8A, 9, 11, AND 12, WESTINGHOUSE ELECTRIC
CORPORATION, LARGE, PA [DOCKET NO. 70-997]

Dear Mr. Kinneman:

Enclosed are two unbound copies of the subject document. Comments from the Region I staff
have been incorporated into the final report.  Bound copies of the subject report will be sent to

you in approximately two weeks.

Please direct any questions that you may have to me at (615) 576-3740 or Michele Landis at

(615) 576-2908,

Sincerely,

i./(,‘A " (’\/. L"’A'j,-(/fv'?"“" A
Eric W, Abelquist
Project Leader
Environmental Survey and
Site Assessment Program

EA:rde
Enclosure
iy T. Mo, NRC,NMSS 114
D. Tiktinsky, NRC/NMSS, 6E6

1. Swift, NRC/NMSS, 6H3
M. Roberts, NRC/Region |

BOX 117 OAK

Maraged and opetated by Ook Ridge Associated Universihes fesr the L5

M. Landis, ORISE/ESSAP
1. Berger, ORISE/ESSAP

PMDA
File/233
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CONFIRMATORY SURVEY

OF BUILDINGS 5,5A,6,6A,7,8,8A,9,11, AND 12
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

[DOCKET 70-997]

E. W. ABELQUIST

Prepared for the
U.S. Nuclear Regulatory Commission
Reglon | Office

Y/
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CONFIRMATORY SURVEY
OF BUILDINGS §, 5A, 6, 6A, 7, 8, 8A, 9, 11, AND 12
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Prepared by

E. W. Abelquist

Environmental Survey and Site Assessment Program
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CONFIRMATORY SURVEY
OF BUILDINGS §, 5A, 6, 6A, 7, 8, 8A, 9, 11, AND 12
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

INTRODUCTION AND SITE HISTORY

The Westinghouse Electric Corporation established the Astronuclear Laboratory in 1959 as part
of the NERVA (Nuclear Engine for Rocket Vehicle Application) program, and, by late 1961,
the program was moved to the Large Site, where operations continued until the late 1960’s. By
1972, this work had been completed and the process areas had been decontaminated. The fuel
for this program was highly enrivhad uranium (93% U-235, by weight) and this project

represents the major use of radioactive material on the site.

Other programs that used radioactive material at the Large Site include the SNAP 23A Isotope
Powered Generation System (encapsulated Sr-90), the Artificial Heart-Blood Pump (encapsulated

Pu-238), and the Heat Source Demonstration Project (encapsulated Co-60).

During the late 1970's through the 1980's, use of radioactive material on the site was very
limited. In 1991, the decision was made to terminate the Nuclear Regulatory Commission
(NRC) License No. SNM-951 [Docket No. 70-997] on the site. Initial decommissioning efforts
were directed towards the removal of the Monitored Drain Line (MDL) system and this effort
was successfully completed by late 1991. Following removal of the Monitored Drain Line
system, the trenches were backfilled and covered as appropriate. Preliminary surveys of the
buildings were conducted in early 1992 and the final survey of the buildings and site grounds

was completed in June 1993,

The results of the licensee’s final radiological survey were submitted to the NRC from January
through July 1993 as surveys were completed for a given section of the facility. At the request
of the NRC’s Region I Office, the Environmental Survey and Site Assessment Program (ESSAP)
of the Oak Ridge Institute of Science and Education (ORISE) conducted an independent
confirmatory survey of Buildings 5, SA, 6, 6A, 7, 8, 8A, 9, 11, and 12 and outdoor areas,
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during the period of August 30 through September 2, 1993. This .eport summarizes the

procedures and results of the survey,

SITE DESCRIPTION

The Westinghouse Site is located in Large, Pennsylvania (Figure 1). Pennsylvania State Route
51 runs along the south side of the site. Two streams, Lewis Run and Peters Creek, run along
the edge of the Large Site and join just south of the site. Peters Creek flows northward along
the eastern side of the site. There are two storm sewer outfalls from the site into this creek.
Lewis Run flows eastward along the southern side of the site and one storm sewer outfall from
the sitc empties into this stream. The site is generally level with a slight downward slope
toward: Peters Creek. Behind the buildings is a steep embankment which rises well above the

height o1 all the buildings.

Buildings 5, 5A, 6, 6A, 7, 8, 8A, and 9 (Figure 2) are all interconnected and have been used
for various operations throughout their history. Building 11 is located south of Building 5 and
there has been no known use of radioactive material in this building. Building 12 is adjacent
to Building SA and is currently being used as a machine shop. The surveyed buildings constitute
approximately 25,000 m* of floor space and the area of the site grounds included in the survey
is approximately 50,000 m’. A storm drain system, consisting of a long catch basin that spans
the width of each building, runs beneath Buildings 5, 6, and 8. The first floor of Building 9
contains a system of concrete trenches (pipe chases) in the floor covered by steel plates. These
pipe chases contained various service and process piping lines, including the MDL piping for
the building. Most of the buildings are occupied and not all of the building areas were

accessible to survey.

OBJECTIVE
The objective of the confirmatory survey is to provide independent document reviews and
radiological data for use by the NRC in evaluating the adequacy and accuracy of the licensee’s

radiological status report relative to established guidelines.

Westinghouse Flec /Large, PA November 23, 1993 2



DOCUMENT REVIEW

ESSAP reviewed the licensee's documentation associated with the decommissioning survey and
analytical procedures and methods utilized by the licensee were reviewed for adequacy and

appropriateness.' The post-remedial action data were reviewed for accuracy and completeness.

PROCEDURES

During the period from August 30 through September 2, 1993, ESSAP performed a
confirmatory survey of Buildings S, 5SA, 6, 6A, 7, 8, 8A, 9, 11, and 12 and the outdoor areas.
The survey was conducted in accordance with a survey plan that was submitted to and approved
by the NRC, Region I Office.” The hydrogen facility was not surveyed because it had been
demolished and paved over prior to ESSAP's arrival. The survey of outdoor areas included the
main storm drain catch basin (east parking lot), storm drain outfall to Peters Creek, and areas

adjacent to the fenceline that surrounds the site.

INTERIOR

ESSAP used the following procedures for the interior portions of the survey.

Reference Grid

The existing 1 m? reference grid established by the licensee was used by ESSAP for survey
reference. The licensee's reference system included (1) a section identifier that specifically
located the survey area by building and floor, and (2) survey unit and subunit identifiers that
specified a particular room or building area. The point of origin for floors and ceilings was the
northwest corner of the surface and the upper left corner for walls. The survey point locations
were measured from the point of origin and given X and Y dimensions (in meters) with the same
signs as the standard Cartesian coordinate system (e.g., typical survey point locations were

positive in the X direction and negative in the Y direction).

Westingbouse Blee /Large, PA November 23, 1991 3



The measurement and sampling locations for the Monitored Drain Line system and pipe chases
were consistently numbered by defining the zero point to be the north or east end of that section.
Distances (in meters) were then measured from that point towards the south or west as

appropriate,

Surface Scans

Floor and lower wall surfaces were scanned for alpha, beta, and gamma activity using large-area
gas proportional and Nal scintillation detectors. A 100% floor scan was performed on the first
floors of Buildings §, 6, 6A, 7, 8A, and 9 and the tank pit in Building 9. Scans of the pipe
chases and other areas not accessible with the large-area detectors were performed using smaller
hand-held detectors. All detectors were coupled to ratemeter-scalers or ratemeters with audible
indicators. Locations of elevated direct radiation identified by surface scans were marked for

further investigation.

Surface Activity Measurements

Measurements to determine total alpha and beta surface activity levels were performed on
randomly selected grid locations on the floor and lower walls in each of the areas surveyed.
Approximately 500 direct measurements were performed in the surveyed areas. Direct
measurements were performed using ZnS scintillation and thin-window GM detectors, coupled
to ratemeter-scalers. A smear sample for determining removable activity was obtained at each
direct measurement location. Measurement and sampling locations for total and removable

activity are illustrated in Figures 3 through 22,

Exposure Rate Measurements

Background exposure rate measurements at | m above the surface, were obtained from locations
within Building 4 and the Firchouse. These buildings exhibit similar construction as the
surveyed buildings and their site history indicates no use of radiological materials. Exposure

rate measurements were performed at one meter above surfaces at 23 interior locations using a
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pressurized ionization chamber (PIC). Measurement locations are shown in Figures 3

through 22.
Miscellaneous Sampling

Twenty soil samples were selected for confirmatory analysis from those collected and archived

by the licensee from the monitored drain line system remediation (Figure 23).

A smear sample was collected by passing cloth media through a section of pipe running between
Buildings 6 and 6A. This pipe was from a section of the MDL that was left in place. A section
of this pipe, approximately one foot long, was cut in half by the licensee and provided to ESSAP

for survey measurements (i.e., direct measurements and smears).
EXTERIOR

ESSAP used the following procedures for outdoor portions of the survey area,
Reference Grid

ESSAP measurement and sampling locations were referenced to prominent site features and

recorded on appropriate drawings.

Surface Scans
Surface scans of outdoor locations were performed using Nal scintillation detectors, coupled to

ratemeters with audible indicators. Areas of elevated direct radiation, suggesting the presence

of surface or near surface contamination, were marked for further investigation.
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Background exposure rate measurements were made at 6 off-site locations within 0.5 to 10 km

of the site using a PIC., Measurement locations are indicated on Figure 24,

Exposure rate measurements were performed at 1 meter above the surface at each soil sampling

location using a PIC. Measurement locations are indicated on Figure 25.

Soil Sampling

Background soil samples were collected from 6 off-site locations within 0.5 to 10 km of the site.

Measurement locations are indicated on Figure 24.

Surface soil (0-15 ¢cm) samples were collected from 6 randomly selected locations around the
site (Figure 25). Additionally, an archived soil sample was selected from the east parking lot

area where packaged radioactive waste was staged.

Miscellaneous Sampling

Sediment samples were collected from the main storm drain outfall 1o Peters Creek and from

the storm drain catch basin in the east parking lot. Sampling locations are shown in Figure 25.

SAMPLE ANALYSIS AND DATA INTERPRETATION

Sampies and survey data were returned to the ESSAP Oak Ridge laboratory for analyses and
interpretation.  Smears were analyzed for gross alpha and gross beta activity, Direct
measurement and smear data were converted to units of disintegrations per minute per 100 cm?
(dpm/100 em’), and exposure rate measurements were reported in microroentgens per hour
(uR/h ). Soil and miscellaneous samples were analyzed by gamma spectrometry and/or alpha
spectrometry. Spectra were reviewed for U-235, U-238, and any other identifiable photopeaks.
Soil sample results were reported in units of picocuries per gram (pCi/g). Additional

Westinghouse Elee /Large, PA November 23, 1993 6



information concerning major instrumentation, sampling equipment, and analytical procedures
is provided in Appendices A and B. Results were compared to NRC guidelines which are

provided in Appendix C.
FINDINGS AND RESULTS
DOCUMENT REVIEW

ESSAP reviewed the licensee’s radiological survey data and comments were provided to the
NRC.** The licensee provided the NRC with a response to those comments iiade in references
3and 4. The ESSAP comments expressed in Reference 5 were forwarded to NRC Headquarters
for resolution. In ESSAP's opinion, the licensee's documents provide an adequate description
of the radiological condition of the facility relative to the NRC guidelines for release to

unrestricted use,

INTERIOR

Surface Scans

Surface scans identified two locations of elevated direct radiation at the following locations: the
floor on the first floor of Building 6 (13,000 beta dpm/100 ¢m’) and adjacent to the pipe chase
in Room 10-3-1 of Building 9 (23,000 beta dpm/100 cm?). The licensee remediated each
location by scabbling. ESSAP then performed post-remedial action scans and direct

measurements to confirm the decontamination.

Surface Activity Levels

Results of total and removable surface activity levels are summarized in Table 1. Total activity
measurements ranged from <69 dpm/100 c¢m’ to 3000 dpm/100 c¢m? for alpha and
< 1400 dpm/100 cm? to 4800 dpm/100 cm? for beta. Grid block averages were determined for
the two direct measurements within the pipe chases that exceeded 5000 dpm/100 ¢cm? beta
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activity. The grid block averages for alpha were 260 and 1000 dpm/100 e¢m?, and for beta
activity were 2700 and 2900 dpm/100 cm®,  Removable activity ranged from <12 to 300
dpm/100 cm’ for alpha and from < 16 to 67 dpm/100 em* for beta.

Exposure Rate Measurements
The background exposure rates averaged 9 uR/h,

Exposure rate measurements are summarized in Table 2. The measurements ranged from
7 uR/h to 13 uR/h.

Uranium Concentrations in Archived MDL Soil Samples

Concentrations of U-235, U-238, and total uranium measured by ESSAP in MDL soil samples
(collected by the licensee and provided to ESSAP for confirmatory analysis) ranged from 0.1
to 2.3 pCi/g, 0.1 to 3.2 pCi/g, and 3.0 to 69.0 pCi/g, respectively (Table 3). Based on a paired
comparison (-test, there are no statistically significant differences (p 0.6) between the
licensee’s and the ESSAP gamma spectrometry data for U-235 (licensee U-238 concentrations

were not available for all soil samples).

Four MDL soil samples were analyzed by alpha spectrometry to evaluate the appropriateness of
the total-uranium-to-U-235 ratio established by the licensee (Table 4). The uranium activity in
these samples was not sufficient to establish such a ratio. The ratio of total uranium to
U-235 (30) established by the licensee appears to be a reasonable value in calculating total
uranium concentrations based on knowledge of the material used and the ESSAP limited soil

results,

Miscellaneous Samples

Results of gross alpha and gross beta activity on the smear taken from inside the section of pipe
between Buildings 6 and 6A was < 12 dpm/100 cm’ for alpha and < 16 dpm/100 cm? for beta.

Westinghouse Blec /Large. PA Noveusber 23, 1993 X
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Review of the gamma spectrometry data resulted in no identifiable photopeaks other than those

from naturally occurring radionuclides.

Direct measurements on fragments removed from the pipe were <78 and < 1400 cpm/100 cm?,
for alpha and beta activity, respectively. Removable activity on the pipe fragments was < 12
dpm/100 e¢m’ for alpha and < 16 dpm/100 ¢m’ for beta.

EXTERIOR

Su[lagg Sga ns

Suiface scans for gamma activity were within the range of ambient background levels.

Exposure Rate Measurements

Background exposure rates for outdoor areas ranged from 8 to 9 uR/h and averaged 9 uR/h
(Table 5).

Exposure rate measurements for on-site outdoor areas are presented in Table 6, On-site

exposure rates ranged from 9 to 11 uR/h.

Uranium Concentrations in Soil Samples

Total uranium concentration in background soil samples ranged from 2.4 to 4.8 pCi/g (Table 5).
Uranium concentrations in soil samples collected from around the site are presented in Table 7.

Concentrations of U-235, U-238, and total uranium in samples collected from the site area
ranged from 0.1 to 0.3 pCi/g, 1.1 to 2.9 pCi/g, and 3.0 to 9.0 pCi/g, respectively.
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The uranium concentrations in the two sediment samples were 1.2 pCi/g for U-238 for both
samples, 0.2 to 0.4 pCi/g for U-235, and 6.0 and 12.0 pCi/g for total uranium. Since only two

samples were collected, the results do not appear in a separate table.
COMPARISON OF RESULTS WITH GUIDELINES

The NRC guidelines for surface contamination and residual concentrations of radionuclides in
soil, established for license termination or release of a facility for unrestricted use are presented
in Appendix C. The primary contaminant of concern at this site is enriched uranium. The
surface contamination guidelines for natural uranium, U-235, U-238 and associated decay

products are:*

Total Activi
5,000 a dpm/100 cra’, averaged over a 1 m? area

15,000 « dpm/100 cm’, maximum in a 100 cm? area

v vity

1,000 & dpm/100 cm?

Surface activity measurements for total and removable activity in all interior areas surveyed were

within these guidelines.

The soil concentration guideline for enriched uranium is 30 pCi/g above natural background.’
With one exception (MDL pit behind Building 5, NW corner; 69.0 pCi/g), the uranium
concentrations in soil samples collected were within this limit. This same soil sample was also
analyzed by alpha spectrometry and determined to have a total uranium concentration of 21.3
pCi/g (Table 4). The reason for this difference is unknown; however, it is believed to be the

result of incomplete sample homogenization prior to alpha spectroscopy analysis.
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The NRC guideline for exposure rate at | m above the surface is 5 uR/h above background.*

All interior and exterior exposure rates were within this limit.

SUMMARY

During the period August 30 through September 2, 1993, at the request of the NRC Region |
Office, the Environmental Survey and Site Assessment Program of ORISE performed a
confirmatory survey of Buildings 5, 5A, 6, 6A, 7, 8, 8A, 9, 11, and 12 and outdoor areas at
the Westinghouse Electric Corporation in Large, Pennsylvania. The interior survey activities
consisted of surface scans of the floor and lower wall surfaces for alpha, beta, and gamma
activity, measurements of total and removable activity, exposure rate measurements, soil and
miscellaneous sampling. Exterior survey activities included gamma surface scans, exposure rate

measurements, and soil and sediment sampling.

Total and removable surface activity measurements were all below the guideline values. Interior

and exterior exposure rate measurements were all within the § uR/h above background criterion.

The total uranium concentration in soil and sediment samples, with one exception, was below
the guideline value of 30 pCi/g. The total uranium concentration in the soil sample collected
below the northwest corner of the MDL pit was determined to be 69.0 pCi/g by gamma
spectrometry.

Westinghouse Flec /Large. PA November 23, 1993 11
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TABLE 1

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS

WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

Westinghouse Eleo /Large, PA November 23, 1991

37

e
Number of Range of Total Activity Range of
Location | Figure(s) Individual (dpm/100 em?®) Removable Activity
Measurements (dpm/100 em’)
L Alpha Beta Alpha Beta
i W
Building 5 3,4 67 73 < 1500-1900 <12 <16
st Floor
Building § 5 24 < 78-1400 < 1400 <12-160 | <16-38
2nd Floor
Building 5§ 6 11 <78 < 1400 <12 <16
3rd Floor i
Building S 6 3 <78 < 1400 <12 <16
4th Floor
Building SA 7 6 <78 < 1400 <12 <16
1st Floor
Building 6 8 66 <73 < 1400-4800 <12 <16
1st Floor
Building 6 9 12 <78 < 1400 <12 <16 |
2nd Floor
Building 6A 10 38 <73 < 1500 <12 <16
I1st Floor
Building 7 11 58 <73 < 1500 <12 <16
1st Floor
Building 7 12 6 <78 < 1400 <12 <16
2nd Floor 1
Building 8 13 6 <78 < 1400 <12 <16 l
1st Floor
Building 8A 14 8 <69 < 1400 <12 <16
1st Floor



TABLE 3

URANIUM CONCENTRATIONS IN ARCHIVED MDL SOIL SAMPLES
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

F =
Uranium Concentration (p;iT—-H
Location® "
U-235 U238 | O Licensee U-238°
I _
MDL Pit, NW Corner 23+ 0.2 1.7 + 1.4 69.0 1.48 + 0.24
MDL Pit, SW Corner 0.3 + 0.1 1.6 + 0.9 9.0 0.586 + 0.18
Beneath Clay Pipe From MDL Pit 0.1 + 0.1 0.9 + 0.5 3.0 <0.19
MDL Section 3, 16.5 0.2 4+ 0.1 1.7 + 1.6 6.0 0.127 + 0.067
MDL Section 4, 62.0 0.4 + 0.1 1.4 + 1.2 12.0 <0.25
MDL Section 7, 23.0 0.2 +£ 0.1 1.7 + 1.6 6.0 < (.40
MDL Section 10, 8.0 0.2 + 0.1 1.3 4 1.1 6.0 0.381 + 0.22 |
MDL Section 12B, 3.0 0.2 +£0.1 2.1 + 0.8 6.0 0.190 + 0.084 i
MDL Section 14, 20.0 0.2 + 0.1 3.2 + 1.8 6.0 <(.16
MDL Section 14, 51.0 0.1 + 0.1 25420 3.0 <0.40 I
MDL Section 15, 66.0 0.3 +0.1 1.7 £ 1.1 9.0 0.237 + 0.22
MDL Section 15, 149.0 0.2 + 0.1 1.2 + 0.7 6.0 <0.26 ﬂ
MDL Section 15A, 44.0 2 + 0.1 1.7 4+ 1.2 6.0 <(.40
MDL Section 16, 175.0 0.2 4 0.1 4.5 413 6.0 <0.27
MDL Section 16, 248.0 0.3 + 0.1 1.4 + 1.2 9.0 0.311 + 0.23
MDL Section 18, 128.0 0.2 + 0.1 1.6 + 0.9 6.0 0.204 + 0.17 H
MDL Section 20, 124.0 0.1 + 0.1 0.7 + 0.5 3.0 0.281 + 0.13 ﬂ
MDL Section 25, 4.0 0.2 +£1.0 1.3 +1.1 6.0 <0.15 j
MDL. Section 28, 12.0 03+ 0.1 0.7 4+ 0.6 9.0 <0.34 n
MDL Piping Remaining Beneath <0.3 0.1 +£ 19 <9.0 <0.44
[Bldg 6A I

*Refer to Figure 23.

*Total uranium concentrations are calculated based on a total uranium to U-235 ratio of 30, as

established by the licensee.
“U-235 concentration reported by the licensee.

Westinghouse Flec /[ arge. PA November 23, 1993 40



TABLE 4

URANIUM CONCENTRATIONS IN ARCHIVED MDL SOIL SAMPLES
(DETERMINED BY ALPHA SPECTROMETRY)
WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

Location® Uranium Concentration (pCi/g) ﬂ

U-234 U-235 U-238 Total Uranium® B
MDL Pit, NW Corner 195 +06[1.2+02]| 07+0.1 21.3
MDL Pit, SW Corner 33+02 |02+01]| 08+0.1 4.3
Beneath Clay Pipe From 1.4 402 | 0.1 +0.1 1.0 + 0.1 2.4
MDL Pit
MDL Section 4, 62.0 44403 [03+01] 1.1+0.2 58 |

"Refer to Figure 23,
"Total uranium concentrations are calculated based on the sum of the U-234, U-235 and U-238
concentrations, as determined by alpha spectrometry.

Westinghouse Elec /Large, PA Novemaber 23 1993 41



TABLE 5

BACKGROUND
EXPOSURE RATES AND
URANIUM CONCENTRATIONS IN SOIL
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Exposure Rate (uR/h) at Total Uranium
_1 m Above Surface Concentration (pCi/g

Measurement Location®

1 Scotia Pump Station,Ridge Rd. 9 3.4
2 St. Clares Cemetery 8 4.8
3 Elliot Rd Across from Drive-In 9 3.6
4 Hwy 885 and Clairton Rd. 9 2.5
5 Wall Rd and Wall Ave. 9 2.4
6 End of Red Cliff Dr. 8 2.5 -

“Refer to Figure 24.
*Total uranium concentrations are calculated based on natural isotopic abundances of
U-234 and U-238.

Westinghouse Blec /Large, PA Novamber 23, %3 42



TABLE 6

EXTERIOR EXPOSURE RATE MEASUREMEN (S
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

n Location® Exposure Rate at 1 m Above Surface (;R/h) ﬂ
ﬁl 15 m N, of Building 6A 9

2 33 m N. of Building § 11

3 Fenceline N. of Building 8A 11

4 Fenceline N. of Gas Meter House 10

5_Fenceline S. of Firehouse 11
Lé N. E. Perimeter of East Parking Lot 10

“Refer to Figure 25.

Westinghouse Elec /Large, PA November 23, 1993 43



TABLE 7

URANIUM CONCENTRATIONS IN SOIL SAMPLES, EXTERIOR LOCATIONS
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Bre Uranium Concentratlon (pCi/g)* E
U-235 U-238 Total Uranium*
Gamma Spectrometry
I 15 m N. or Building 6A 03+401127+1.3 9.0
2 33 m N. of Building 5 0.1 +£01 ] 1.1 +09 3.0
3 Fenceline N. of Building BA 024+01122+1.3 6.0
4 Fenceline N. of Gas Meter House 02+0.1{1.1+07 6.0
5 Fenceline S. of Firehouse 0.2 +£0.1 (23412 6.0
6 N. E. Perimeter of East Parking Lot 03+£01 129416 9.0
7 East Parkiné Lot 03401 ] 17413 9.0
Alpha Spectrometry U-234 U-235 U-238 | Total U*
7 East Parkilg Lot* 23403 [ 0.1 4+0.1] 20+0.3 I 4.4 E

*Uncertainties represent the 95% confidence level, based only on counting statistics.

*Refer to Figure 25.

“Total uranium concentrations are calculated based on a total uranium to U 235 ratio of 30, as established

by the licensee.

“Total uranium concentrations are calculated based on the sum of the U-234, U-.35 and U-238

concentrations.

“Archived sample, originally collected by the licensee,

Westinghouse Elec /Large, PA November 23, 1993
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its

manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

Instruments

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Eberline "Rascal" Ratemeter-Scaler
Mode! PRS-1
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Model 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludium Ratemeter-Scaler
Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effective Area, 15.5 cm?
(Eberline, Santa Fe, NM)

Eberline ZnS Scintillation Detector
Model AC-3-7

Effective Area, 59 ¢cm’

(Eberline, Santa Fe, NM)

Westinghouse Elec /Large, PA November 23, 1993
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

Instruments

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Eberline "Rascal"” Ratemeter-Scaler
Model PRS-1
(Eberline, Santa Fe, NM)

Ludlum Floor Monitor
Mode! 239-1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Detectors

Eberline GM Detector
Model HP-260

Effective Area, 15.5 cm’
(Eberline, Santa Fe, NM)

Eberline ZnS Scintillation Detector
Model AC-3-7

Effective Area, 59 cm’

(Eberline, Santa Fe, NM)

Westinghouse Edec /Large. PA November 23, 1993 A-1l



Ludlum Gas Proportional Detector
Model 43-37

Effective Area, 550 cm’

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized lon Chamber
Model RSS-111
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55

3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

Alpha Spectrometry System

Tennelec Electronics Model

(Tennelec, Oak Ridge, TN)

Used in conjunction with;

Surface Barrier and Ion Implanted Detectors
{Canberra, Meriden, CT and

Tennelec, Oak Ridge, TN) and
Multichannel Analyzer

3100 Vax Workstation

(Canberra, Meriden,CT)

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer

3100 Vax Workstation

(Canberra, Meriden, CT)

High-Purity Germanium Detector
Model GMX-23195-S, 23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:

Lead Shield Model G-16

(Gamma Products, Palos Hills, 1L) and
Multichannel Analyzer

3100 Vax Workstation

(Canberra, Meriden, CT)

Westinghouse Elec /Large, PA November 23, 1993 A-2



LABORATORY ANALYTICAL INSTRUMENTATION (Continued)
Low Background Gas Proportional Counter

Model 1.B-5100-W
(Oxford, Oak Ridge, TN)

Wesurghouse Elec [Large, PA November 23, 1993 A-3



APPENDIX B

SURVEY AND ANALYTICAI OCEDURES
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the surface; the distance
between the probe and the surface was maintained at a minimum - nominally about 1 cm. A
large surface area, gas proportional floor monitor was used to scan the floors of the surveyed
areas. Other surfaces were scanned using small area (15.5 em? or 59 cm’) hand-held detectors.
Identification of elevated levels was based on increases in the audible signal from the recording

and/or indicating instrument. Combinations of detectors and instruments used for the scans

were:
Alpha — ZnS scintillation detector with ratemeter-scaler
- gas proportional detector with ratemeter-scaler
Beta - thin-window GM detector with ratemeter-scaler
— gas proportional detector with ratemeter-scaler
Gamma — Nal scintillation detector with ratemeter

Surface Activity Measurements

Measurements of total alpha and total beta activity levels were performed using ZnS scintillation

and thin-window GM detectors with ratemeter-scalers.

Count rates (cpm), which were integrated over 1 minute in a static position, were converted to
activity levels (dpm/100 cm?) by dividing the net rate by the 4= efficiency and correcting for the

active area of the detector. The alpha activity background count rates for the ZnS scintillation

Westinghouse Elec Large, PA November 23, 1993 B-1
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detectors averaged | cpm for each detector. Alpha efficiency factors averaged 0.17 for the Zn$
scintillation detectors. The beta activity background count rates for the GM detectors averaged
50 cpm. Beta efficiency factors ranged from 0.15 - 0.17 for the GM detectors. The effective

windows for the Zn$ scintillation and GM detectors were 59 cm® and 15.5 ¢m?, respectively.

Removable activity levels were determined using numbered filter paper disks, 47 mm in
diameter. Moderate pressure was applied to the smear and approximately 100 cm’ of the
surface was wiped. Smears were placed in labeled envelopes with the location and other

pertinent information recorded.

Exposure Rate Measurements

Measurements of gamma exposure rates were performed at | m above the surface, using a

pressurized ionization chamber (PIC).

Miscellaneous Samples

Soil Samples

Approximately 1 kg of soil was collected at each sample location. Collected samples were

placed in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

Sediment Samples

Approximately 1 kg of sediment was collected at each sample location. Collected samples were
placed in a plastic container sealed and labeled in accordance with ESSAP survey procedures.

Westinghouse Elec /Large, PA November 23, 1993 B-2



ANALYTICAL PROCEDURES

Removable Activity

Gross Alpha/Beta

Smears were counted on a low background gas proportional system for gross alpha and gross

beta activity.

Miscellaneous Samples

Gamma Spectrometry

Samples of soil and sediment were dried, mixed, crushed, and/or homogenized as necessary, and
a portion sealed in 0.5-liter Marinelli beaker or other appropriate container. The quantity poccd
in the beaker was chosen to reproduce the calibrated counting geometry. Net material weights
were determined and the samples counted using intrinsic germanium detectors coupled to a pulse
height analyzer system. Background and Compton stripping, peak search, peak identification,
and concentration calculations were performed using the computer capabilities inherent in the

analyzer system. Energy peaks used for determination of radionuclides of concern were:

U - 235 0,186 MeV
U - 238 0.063 MeV or 0.093 MeV from Th-234*
*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks,

Alpha Spectrometry

Soil samples were crushed, homogenized and analyzed for isotopic uranium. Samples were
dissolved by potassium fluoride and pyrosulfate fusion and the elements of interest were

precipitated with barium sulfate. Barium sulfate precipitate was redissolved and the specific

Westinghouse Elec /Large, PA November 23, 1993 B~3



elements of interest were indivi .ally separated by liqiid-liquid extraction and re-precipitated
with a cerium fluoride carrier. The precipitate was then counted using surface barrier and ion
implanted detectors (Tennelec and Canberra), alpha spectrometers (Tennelec and Canberra), and

a multichannel analyzer (Canberra).

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report
represent the 95% confidence level for that data based only on counting statistics. Additional
uncertainties associated with sampling and measurement procedures, have not been propagated

into the data presented in this report.

Detection limits, 1eferred to as minimum detectable activity (MDA), were based on 2.71 plus
4.66 i the standard deviation of the background count. When the activity was determined
to be less than the MDA of the measurament procedure, the result was reported as less than
MDA, Because of variations in background levels, measurement efficiencies, and contributions
from other radionuclide in samples, the detection limits differ from sample to sample and

instrument to instrument,

CALIBRATION AND QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

following ESSAP documents:

. Survey Procedures Manual, Revision 7 (May 1992)
. Laboratory Procedures Manual, Revision 8 (July 1993)
. Quality Assurance Manual, Revision 6 (July 1993)

The procedures contained in these manuals were developed to meet the requirements of DOE
Order 5700.6C and ASME NQA-1 for Quality Assurance and contain measures to assess

processes during their performance.
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Calibration of all field and laboratory ins*.umentation was based on standards/sources, traceable
to NIST, when such standards/sources w re available. In cases where they were not available,
standards of an industry recognized organization was used. Calibration of pressurized ionization

chambers was performed by the manufacturer.

Quality control procedures include:

. Daily instrument background and check-source measurements to confirm that

equipment operation is within acceptable statistical fluctuations.

. Participation in EPA and EML laboratory Quality Assurance Programs.
: Training and certification of all individuals performing procedures.
. Periodic internal and external audits.
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APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR
SPECIAL NUCLEAR MATERIALS

AND

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIALS

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety
Washington, D.C. 20555

August 1987
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and
radiation exposure rate limits which should be used in decontamination and survey of surfaces
or premises and equipment prior to abandonment or release for unrestricted use. The limits in
Table 1 do not apply to premises, equipment, or scrap containing induced radioactivity for which
the radiological considerations pertinent to their use may be different. The release of such
facilities or items from regulatory control is considered on a case-by-case basis.

L

The licensee shall make a reasonable effort to eliminate residual contamination.

Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other
covering material unless contamination levels, as determined by a survey and
documented, are below the limits specified in Table 1 prior to the application of the
covering. A reasonable effort must be made to minimize the contamination prior to use
of any covering.

The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of
contamination on the interior of the pipes, drain lines, or ductwork. Surfaces or
premises, equipment, or scrap which are likely to be contaminated, but are such size,
construction, or location as to make the surface inaccessible for purposes of
measurement, shall be presumed to be contaminated in excess of the limits,

Upon request, the Commission may authorize a licensee to relinquish possession or
control of premises, equipment, or scrap having surfaces contaminated with materials in
excess of the limits specified. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another organization
continuing work with radioactive materials, or conversion of facilities to a long-term
storage or standby status, Such requests must:

a. Provide detailed, specific information describing the premises, equipment or
scrap, radioactive contaminants, and the nature, extent, and degree of residual
surface contamination,

b. Peovide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such as
prospeciive use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.

Prior to release of premises for unrestricted use, the licensee shall make a comprehensive
radiation survey which establishes that contamination is within the limits specified in
Table 1. A copy of the survey report shall be filed with the Division of Fuel Cycle,
Medical, Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission,
Washington, D.C, 20555, and also the Administrator of the NRC Regional Office having

jurisdiction. The report should be filed at least 30 days prior to the planned date of

abandonment. The survey report shall:
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TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

Nuclides* Average™ Maximnm®*! Removable"*’
U-nat, U-23§, U-238, and
associated decay products 5,000 dpm o/ 100 cm’ 15,000 dpm /100 cm’ 1,000 dpm o/ 100 cm’

Transuranics, Ra-226, Ra-228.
Th-230, Th-228, Pa-231,

Ac-227, I-125, 1-129 100 dpm/100 cm’ 300 dpm/100 cm® 20 dpm/100 cm?
Th-nat, Th-232, Sr-90, Ra-223,
Ra-224, U-232, I-126, 1-131, I-133 1,000 dpm/100 cm’ 3,000 dpm/ 100 cm? 200 dpm/100 cm’

Beta-gamma emitters (nuclides with

decay modcs other than alpha

emission or spontaneous fission)

except Sr-90 ana others noted above. 5,000 dpm /100 cm’ 15,000 dpm B+/100 cm? 1,000 dpm B8+/100 em’

*Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
gamma-emitting nuclides should apply independently.

"As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropniate detector for background, efficiency, and geometric factors associated with the
instrumentation.

“‘Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the
average should be derived for each such object.

*The maximum contamination level applies to an area of not more than 100 cm’.

“The amount of removable radioactive material per 100 cm’ of surface area should be determined by wiping that area with dry filter
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive matenal on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.

The average and maximum radiation levels associated with surface contamination resuiting from beta-gamma emitters should not
exceed 0.2 mrad/h at 1 em and 1.0 mrad/h at 1 cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.



Guidelines for Residual Concentrations of Thorium
and Uranium Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Commission published in the Federal register a notice
of Branch Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past
Operations.” This document established guidelines for concentrations of uranium and thorium in soil,
that will limit maximum radiation received by the public under various conditions of future land usage.

These concentrations are as follows:

“

Maximum Concentrations (pCi/g)

: for various options
Material : p

1* 2 3¢ 4 s

m

Natural Thorium (Th-232 + Th-228) 10 50 500
with daughters present and in

equilibrium

Natural Uranium (U-238 + U-234) 10 40 200
with daughters present and in

equilibrium

Depleted Uranium:

Soluble 35 100 . 1,000
Insoluble 35 300 .- 3,000
Enriched Uranium:

Soluble 30 100 -- 1,000
Insoluble 30 250 - 2,500

M

*Based on EPA cleanup standards which limit radiation to 1 mrad/yr to lung and 3 mrad/yr to bone from
ingestion and inhalation and 10 uR/h above background from direct external exposure,

*Based on limiting individual dose to 170 mrem/yr,

‘Based on limiting equivalent exposure to 0.02 working level or less,

‘Based on limiting individual dose to 500 mrem/yr and in case of natural uranium, limiting exposure
to 0.02 working level or less.
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ranium Concentrations in Archived MDIL, Soil Samples

Miscellaneous Samples




Review of the gamma spectrometry data resulted in no identifiable photopeaks other than t:2s¢

from naturally occurring radionuclides.

Direct measurements on fragments removed from the pipe were <78 and < 1400 cpm/100 cm’,
for alpha and beta activity, respectively. Removable activity on the pipe fragments was < 12
dpm/100 cm? for alpha and < 16 dpm/100 cm’ for beta,

EXTERIOR

Surface Scans

Surface scans for gamma activity were within the range of ambient background levels.

Exposure Rate Measurements

Background exposure rates for outdoor areas ranged from 8 to 9 uR/h and averaged 9 uR/h

(Table 5).

Exposure rate measurements for on-site outdoor arcas are presented in Table 6. On-site

exposure rates ranged from 9 1o 11 uR/h.

Uranium Concentrations in Soil Samples

Total uranium concentration in background soil samples ranged from 2.4 to 4.8 pCi/g (Table 5).
Uranium concentrations in soil sampies collected from around the site are presented in Table 7.

Concentrations of U-235, U-238, and total uranium in samples collected from the site area

ranged from 0.1 to 0.3 pCi/g, 1.1 t0 2.9 pCi/g, and 3.0 to 9.0 pCi/g, respectively.
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MEASUREMENT /SAMPLING
LOCATIONS
@ SURFACE ACTIVITY
LOWER WALLS AND FLOOR
# EXPOSURE RATE

M———

N

FIGURE 5: Building 5, Second Floor
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FOURTH FLOOR

N
MEASUREMENT /SAMPLING
LOCATIONS
™ SURFACE ACTMITY
LOWER WALLS AND FLOOR FEET
# EXPOSURE RATE 0 20
METERS

FIGURE 6: Building S, Third and Fourth Floors -~ Measurement and Sampling Locations
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FIGURE 8. Building 6, First Floor
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FIGURE 15: Building 8A, Second Floor — Measurement and Sompling Locations
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TABLE 1

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
WESTI'NGHOUSE ELCCTRIC CORPORATION
LARGE, PENNSYLVANIA

R T T TR T ST T T T
] M umper of Range of Total Activity Range of
Location Figure.s) Individual (dpm/100 em?) Removable Activity
Measurements (dpm/100 cm?)
Alpha Beta Alpha Beta
Building § 3.4 67 73 <1500-1900 | <12 <16
st Floor
Building 5 5 24 < 78-1400 < 1400 < 12-160 | <16-38
2nd Floor -y
Building § 6 11 <78 < 1400 <12 <16
3rd Floor
Building § 6 3 <78 < 1400 <12 <16
4th Floor
Building SA 6 <78 < 1400 <12 <16
15t Floor
Butlding 6 8 66 <73 < 1400-4800 <12 <16
ist Floor o
Building 6 9 12 <78 < 1400 <12 <16
2nd Floor
Building 6A 12 18 <73 < 1500 <12 <16
Ist Floor
Building 7 11 58 <73 < 1500 <12 <16
1st Floor
Building 7 12 6 <78 < 1400 <12 <16
2nd Floor
Building 8 13 6 <78 < 1400 <12 <16
st Floor
Building 8A 14 8 <69 < 1400 <12 <16
I1st Floor
Wesunghouse Elec /[Large, PA November 23 1993 37



Continued

ACTIVITY MEASUREMENTS

VINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Number of £e ol Total Activity
individual (dpm/!100 ¢cm”)

Measurements

Alpha

Range of

Removable Activity

(dpm/100 ‘f”':‘, N

Beta
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INTERIOR EXPOSURE RATE MEASUREMENTS
WESTINGHOUSE ELECTRIC CORPORATION

TABLE 2

LARGE, PENNSYLVANIA

Location Figure Exposure Rate (uR/h)
l at 1 m Above Surface
Tﬂgs 9, st Floor, 10-8-2 17 9
| Bldg 9, Ist Floor, 10-4-1 17 8
Bldg 8A, 1st Floor, 8-3-1 14 8
| Bldg 8A, Ist Floor, 8-4-2 14 8
Bldg 7, 1st Floor, 7-2-1 11 9
Bldg 7, 1st Floor, 7-6-4 I 11
Bldg 6A, 1st Floor, 6-2-1 10 7
Bldg 6A, Ist Floor, 6-1-4 10 9
Bldg 6, 1st Floor, 4-5-7 8 9
Bldg 6, Ist Floor, 4-2-1 8 9
Bldg §, st Floor, 1-9-3 4 8
Bldg 5, ist Floor, 1-6-6 3 10
Bldg 8, 1st Floor, 28E-1-1 13 8
Bidg 5A, 1st Floor, 28C-1-1 7 9
Rldg 12, ist Floor, 16-1-1 2] 10
| Bidg 11, 1st Floor, 281-1-5 20 10
| Bldg 11, 2nd Floor, 281-2-1 20 9
__E_i_l_g_&S, 2nd Floor, 2-4-1 5 )
Bldg 5, 3rd Floor, 3-1-1 6 9
| Bldg S, 4th Floor, 28B-1-1 6 10
| Bidg 6, 2nd Floor, 5-2-1 9 9
Bldg 6, 2nd Floor, 5-1-1 9 10
| BldE 6, 2nd Floor, 5-1-2 9 13
Westinghouse Blec /Large, PA November 21, 1991 39



TABLE 3

URANIUM CONCENTRATIONS IN ARCHIVED MDL SCIL SAMPLES
WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

B

o

REEe e e e e e )
Uranium Concentration (pCi/g)

Location®
U-238 vass | 1O ficensee 238
= - - w— —

MDL Pit, NW Corner 2.3+ 0.2 1.7+ 1.4 69.0 o B
MDL Pit, SW Corner 03 + 0.1 1.6 + 0.9 9.0 -06 + 0.18
Beneath Clay Pipe From MDL Pit 0.1 + 0.1 09 +£ 0.5 3.0 <0.19
MDL Section 3, 16.5 0.2 + 0.1 1.7 + 1.6 6.0 0.127 + 0.067
MDL Section 4, 62.0 0.4 + 0.1 1.4 + 1.2 12.0 <0.25
MDL Section 7, 23.0 2+ 0.1 1.7+ 1.6 6.0 <0.40
MDL Section 10, 8.0 0.2 + 0.1 1.3 4 1.4 6.0 0.381 + 0.22
MDL Section 12B, 3.0 0.2 + 0.1 2.1 + 0.8 6.0 0.190 + 0.084
MDL Section 14, 20.0 0.2 + 0.1 3.2+ 1.8 6.0 <0.16
MDL Section 14, 51.0 0.1 + 0.1 2.5+ 20 3.0 <0.40
MDL. Section 15, 66.0 0.3 + 0.1 1.7 + 1.1 9.0 0.237 + 0.22
MDL Section 15, 149.0 0.2 + 0.1 1.2 £ 0.7 6.0 <0.26
MDL Section 15A, 44.0 0.2 + 0.1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>